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[ Abstract and Key Words }

Little is known about the efficacy of left ventricular hypertrophy diagnosed by
electrocardiography for predicting cardiovascular disease in a general Japanese
population. In a large cohort of participants selected randomly from the overall Japanese
population, we attempted to evaluate the usefulness of a high amplitude R-wave (left
high R-wave) on the electrocardiogram for predicting cardiovascular death. A total of
6,688 Japanese (mean age, 50.7 years old; 57% women) free of previous cardiovascular
disease and use of anti-hypertensive agents at baseline were followed for 10 years, from
1990 to 2000. Left high R-wave on the electrocardiogram (the Minnesota Code, 3-1 or
3-3) was found in 9.4% of the 6,688 participants, in 14.6% of the 2,413 hypertensives
and in 4.1% of the 4,275 normotensives. During the follow-up period, 128 participants
died due to cardiovascular disease. After adjustment for systolic blood pressure and
other risk factors, left high R-wave conferred an increased risk of cardiovascular death;
the hazard ratio among all the participants was 1.88 (95% confidence interval,
1.22-2.89; p<0.01), that among hypertensives was 1.97 (1.20-3.24; p=0.01), and that
among normotensives was 1.66 (0.69-3.98; p=0.26). The population attributable risk
percent of left high R-wave for cardiovascular death was 7.6% among all participants,
12.4% among hypertensives and 4.1% among normotensives. Left high R-wave on
electrocardiogram, irrespective of the level of systolic blood pressure, was a predictive

marker for cardiovascular death among community-dwelling Japanese.

Key Words: left ventricular hypertrophy; electrocardiogram; high amplitude R-wave

(left high R-wave); the Minnesota Code; cardiovascular disease
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[ Introduction ]}

Chronic exposure to elevated blood pressure causes organ damage such as left
ventricular hypertrophy (/). Early detection of left ventricular hypertrophy may be
necessary to identify individuals at higher cardiovascular risk who need a more clinical
intervention to improve their health (2). Although elevated blood pressure is also a risk
factor for higher cardiovascular mortality (3), casual measurement of blood pressure
may lack accuracy because of the intrinsic variability of blood pressure and possible
errors in its measurement (4-6). Therefore, organ damage such as left ventricular
hypertrophy may provide a better estimate of high cardiovascular risk than casually
measured blood pressure. Japanese have a higher incidence of hypertensive
cardiovascular disease, as well as a higher mortality from such disease, as compared
with Western populations (7-9), mainly due to the high prevalence of hypertension in
Japan (] 0, 11). Thus, electrocardiogram screening to estimate the risk of left ventricular
hypertrophy may be useful in the Japanese population. Although a few previous studies
have indicated that left ventricular hypertrophy diagnosed by electrocardiography has
value as a predictor of cardiovascular disease in the general population, these studies
were conducted only in Western populations (/2-14).

Recently, in a large cohort of participants selected randomly from the overall
Japanese population, we attempted to determine whether left ventricular hypertrophy
diagnosed by an electrocardiogram, irrespective of the casual systolic blood pressure
level, would be a predictive marker for -cardiovascular death among a
community-dwelling population, and then to evaluate the utility of electrocardiogram
screening for detecting left ventricular hypertrophy. We focused on the high amplitude

R-wave (left high R-wave), which is an essential component of the electrocardiogram
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findings for left ventricular hypertrophy (12, 14).

[ Methods ]

Study Design and Participants

NIPPON DATA (National Integrated Project for Prospective Observation of
Non-communicable Disease And its Trends in the Aged) is a series of cohort studies
conducted by the National Survey on Circulatory Disorders, Japan. In the present study,
we analyzed data from NIPPON DATA90; the details of the present cohort have been
reported previously (3, 15-18).

A total of 8,384 community residents (3,504 men and 4,880 women; > 30 years old)
from 300 randomly selected districts participated in the baseline survey in 1990 and
were followed until November 15, 2000. The overall population aged 30 and greater in
all districts was 10,956, and the participation rate in this survey was 76.5%. Accordingly,
these participants were thought to be representative of the Japanese population. Of the
8,384 participants, 1,696 were excluded for the following reasons: previous coronary
heart disease or stroke (n = 261), presence of atrial fibrillation on the electrocardiogram
(n = 147), use of anti-hypertensive agents (n = 1,202), some information missing at the
baseline survey (n = 122), and failure to obtain access due to incomplete residential
information at the first survey (n = 182). We excluded participants with atrial fibrillation,
because it is also a major risk factor for cerebral embolism, which makes it difficult to
assess the risk of left high R-wave (7/9). The remaining 6,688 participants (2,853 men
and 3,835 women) were included in the analysis.

Follow-up Survey

The underlying causes of death for the National Vital Statistics were coded according
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to the 9th International Classification of Disease for deaths occurring through the end of
1994 and the 10th International Classification of Disease for deaths occurring from the
beginning of 1995. The details of the classification in the present study are described
elsewhere (3, 15-18).

We were permitted to use National Vital Statistics by the Management and
Coordination Agency, Government of Japan. The present study was approved by the
Institutional Review Board of Shiga University of Medical Science for ethical issues
(No.12-18, 2000).

Baseline Examination

Baseline blood pressures were measured by trained observers using a standard
mercury sphygmomanometer on the right arm of seated participants after an acclimation
period. Hypertension was defined as systolic blood pressure (SBP) > 140 mmHg,
diastolic blood pressure (DBP) > 90 mmHg or both, whereas normotension was defined
as SBP < 140 mmHg and DBP <90 mmHg.

A standard 12-lead electrocardiogram was recorded in the supine position. Each
electrocardiogram was coded independently by two researchers according to the
Minnesota Code (20). Codes in agreement were accepted, whereas codes in
disagreement were adjusted by a panel of epidemiologists and cardiologists. Left high
R-wave was defined as R-wave in V5 or V6 > 2.6 mV, or R-wave in 1, I, Il or
aVF > 2.0 mV, or R-wave in aVL > 1.2 mV (the Minnesota Code, 3-1), and/or R-wave
in I >1.5mVbut<2.0mV, or S-wave in V1 plus R-wave in V5 or V6 > 3.5 mV (the

Minnesota Code, 3-3). ST-T abnormalities were defined as ST-T depression (the
Minnesota Code, 4-1 to 4-3), and/or an inverse or flat T wave (the Minnesota Code, 5-1

to 5-3).
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Non-fasting blood samples were obtained and the serum was separated and
centrifuged soon after blood coagulation. Plasma samples were also obtained in a
siliconized tube containing sodium fluoride. These samples were shipped to one
laboratory (SRL, Tokyo) for blood measurements. Serum total cholesterol was
measured enzymatically. Lipid measurements were standardized by the Centers for
Disease Control/National Heart, Lung, and Blood Institute Lipids Standardization
program (27). Hypercholesterolemia was defined as serum total cholesterol > 6.2
mmol/L, the use of medications for hypercholesterolemia or both. Plasma glucose was
also measured enzymatically. Diabetes mellitus was defined as plasma glucose > 11.1
mmol/L, the use of medications for diabetes mellitus or both. Body mass index was
calculated as weight (kg) divided by the square of height (m). Public health nurses
obtained information on smoking, drinking, and medical histories.

Statistical Analysis

An unpaired Student’s f-test or Chi-square test was used to compare risk
characteristics at baseline between participants with and without left high R-wave. A
Cox proportional hazards model was used to calculate the hazard ratio of hypertension
compared to normotension for death due to all-causes, cardiovascular disease, stroke
and heart disease. This model incorporated the following variables as covariates: age,
sex, body mass index, smoking habit (non-, ex- or current smoker, using two dummy
variables with the non-smoker as a reference), drinking habit (non-, ex- or daily drinker,
using two dummy variables with the non-drinker as a reference), diabetes mellitus and
hypercholesterolemia. The significance of an interaction between SBP and left high
R-wave as a predictor of cardiovascular death was tested using an interaction term for

the continuous and categorical variables in a multivariate-adjusted model. Similarly, a
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Cox proportional hazards model was used to calculate the hazard ratio of left high
R-wave for death, as compared with the absence of left high R-wave, incorporating the
same covariates listed above and SBP. We estimated the proportion of cardiovascular
death attributable to left high R-wave taking into account its prevalence and hazard
ratio—i.e. the population attributable risk percent—among all the participants after both
sexes were combined using the following formula: [the prevalence of left high R-wave
* (adjusted hazard ratio - 1)] / [1 + the prevalence of left high R-wave * (adjusted
hazard ratio — 1)].

The hazard ratio analyses for the left high R-wave and the population attributable risk
percent of the left high R-wave were repeated among hypertensive and normotensive
participants.

The statistical analysis package SPSS 11.0J for Windows was used for statistical
processing. All probability values were two-tailed, and the significance level was set at

p<0.05.

[ Results ]

The follow-up time for the 6,688 participants (mean age, 50.7 years old) in the
present study was 64,340 person-years. There were 521 deaths among the total group of
participants, 55 deaths due to strokes and 73 deaths due to heart diseases. Among the
total participants, 9.4% had left high R-wave on their baseline electrocardiogram. Of
2,413 hypertensives, 12.4% had left high R-wave, whereas this condition was present in
only 4.1% of 4,275 normotensives.

The mean values or proportions of risk characteristics at baseline for male and female

participants with and without left high R-wave are summarized in Table 1. Of 2,853
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male participants (mean age, 51.4 years old), 15.3% had left high R-wave on the
electrocardiogram, whereas 5.0% of 3,835 female participants (mean age, 50.2 years
old) had this electrocardiogram abnormality. For men and women, mean values of blood
pressure and body mass index, and the prevalence of hypertension were significantly
higher among participants with than without left high R-wave. The prevalence of ST-T
abnormalities on the electrocardiogram in participants with left high R-wave was 6.9%
for men and 11.5% for women.

Among all participants, the hypertensives had a multivariate-adjusted hazard ratio of
1.65 (95% confidence interval, 1.13-2.41; p=0.01) for cardiovascular death, 2.35
(1.24-4.48; p<0.01) for stroke and 1.45 (0.88-2.39; p=0.14) for heart disease death, as
compared with the normotensives. The interaction for cardiovascular death between
SBP and left high R-wave was not significant in the multivariate-adjusted model
(p=0.33).

Among all participants, those with left high R-wave had a multivariate-adjusted
hazard ratio of 1.88 (1.22-2.89; p<0.01) for cardiovascular death, as compared to those
without left high R-wave, as shown in Table 2. The population attributable risk percent
of left high R-wave for cardiovascular death was 7.6%, when using a prevalence of
9.4% and a hazard ratio of 1.88.

Among the hypertensive participants, those with left high R-wave had a
multivariate-adjusted hazard ratio of 1.97 (1.20-3.24; p<0.01) for cardiovascular death,
as compared with those without left high R-wave, as shown in Table 3. The population
attributable risk perceﬁt of left high R-wave for cardiovascular death was 12.4%, when
a prevalence of 14.6% and a hazard ratio of 1.97 were used. On the other hand, the

normotensive participants with left high R-wave had a multivariate-adjusted hazard
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ratio of 1.66 (0.69-3.98; p=0.26) for cardiovascular death, as compared with those
without left high R-wave, as shown in Table 4. The population attributable risk percent
of left high R-wave for cardiovascular death was 4.1%, when using a prevalence of

6.4% and a hazard ratio of 1.66.

[ Discussion ]}

In the present prospective, community-based study, left high R-wave on the
electrocardiogram predicted an increased risk of cardiovascular mortality, which was
independent of casual SBP level and other risk factors.

The electrocardiogram is a simple, inexpensive and widely-available test. Because
Japanese have a higher incidence or mortality from hypertensive cardiovascular disease
than Western populations (7-9), electrocardiogram screening may be useful to evaluate
organ damage or presence of left ventricular hypertrophy resulting from prolonged,
severe hypertension (/). Left ventricular hypertrophy increases the risk for
cardiovascular events through its effects on ventricular function (22), the coronary
circulation (23-25) and arrhythmogenesis (25). Left ventricular hypertrophy is also
associated with carotid structural changes (26) and asymptomatic cerebrovascular
damage (27). For these reasons, a left high R-wave on the electrocardiogram may
increase the risk for death from both heart disease and stroke. Thus, it is not surprising
that in the present study, left high R-wave predicted an increase in mortality from heart
disease, and tended to predict an increase in mortality from stroke as well. The
increased risk of death from strokes may support the idea that the left high R-wave is a
marker for the presence of a severe carotid structural change.

Only a few studies in Western countries have evaluated the association between left
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ventricular hypertrophy as diagnosed by the electrocardiogram and cardiovascular
disease among a general population (/2-14). A similar study was conducted among a
general population in Denmark, whose members were 25 to 74 years old, free of
previous coronary heart disease, and not using any anti-hypertensive agents (/4). In this
Danish population, 14.6%, 1.6% and 1.5% of subjects had voltage-only left ventricular
hypertrophy, left ventricular hypertrophy with a negative T wave, and left ventricular
hypertrophy with ST depression and a negative T wave on the electrocardiogram,
respectively (/4). The multivariate-adjusted hazard ratios for cardiovascular mortality of
these three electrocardiogram findings after 7 years of follow-up were 1.28 (0.92-1.77),
2.16 (1.25- 3.74) and 2.96 (1.87-4.68), respectively (/4). Accordingly, among the
Danish population, the population attributable risk percent of left ventricular
hypertrophy for cardiovascular disease was 8.0%, when these three electrocardiogram
findings were combined. This population attributable risk percent was similar to the
population attributable risk percent in the present study.

The utility of electrocardiogram screening for risk of cardiovascular death is evident.
It is quite likely that we may be able to use the electrocardiogram to select high-risk
individuals from those who are regarded as normotensives by the casual measurement
of blood pressure alone (e.g., masked hypertension) (4). However, an issue as to the
cost-effectiveness of electrocardiogram screening exists: for what population should we
perform electrocardiographic screening when taking into account the cost-effectiveness?
This issue needs further evaluation in future studies.

The present study has several limitations. First, it is generally better to stratify left
ventricular hypertrophy on the electrocardiogram into two subgroups, a definite left

ventricular hypertrophy group (left high R-wave with ST-T abnormalities), and a
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possible left ventricular hypertrophy group (left high R-wave without ST-T
abnormalities) (12, 14). However, we focused on left high R-wave irrespective of ST-T
abnormalities. One reason for this was the limited number of ST-T abnormalities (3.1%)
in the present population, which made stratification based on these electrocardiogram
abnormalities difficult. Second, the electrocardiogram has some limitations for detecting
left ventricular hypertrophy, as compared with the echocardiogram (28), although the
electrocardiogram is simpler and less expensive. Finally, the analyses in the present
study were performed among community-dwelling Japanese after excluding those with
a history of cardiovéscular disease and those taking anti-hypertensive agents. Therefore,
the results of the present study may not be directly relevant to or adaptable to other
populations.

In conclusion, left high R-wave on the electrocardiogram, irrespective of casual SBP,
serves as an independent predictor of cardiovascular death among a
community-dwelling population. In order to identify individuals at high cardiovascular
risk and to improve their health outcomes, electrocardiogram screening for left high

R-wave is recommended.

[ Acknowledgements ]

The present study was supported by a Grant-in-Aid from the Ministry of Health and
Welfare under the auspices of the Japanese Association for Cerebro-cardiovascular
Disease Control, a Research Grant for Cardiovascular Diseases (7A-2) from the
Ministry of Health, Labour and Welfare and a Health and Labour Sciences Research
Grant, Japan (Comprehensive Research on Aging and Health: H11-chouju-046,

H14-chouju-003, H17-chouju-012).

- 110 -~



[ References ]

1

Panidis IP, Kotler MN, Ren JF, Mintz GS, Ross J, Kalman P: Development and
regression of left ventricular hypertrophy. J Am Coll Cardiol 1984; 3: 1309-1320.
Okin PM, Devereux RB, Jern S, et al: LIFE Study Investigators: Regression of
electrocardiographic  left ventricular hypertrophy during antihypertensive
treatment and the prediction of major cardiovascular events. JAMA 2004; 292:
2343-2349.

Nippon Data 80 Research Group: Impact of elevated blood pressure on mortality
from all causes, cardiovascular diseases, heart disease and stroke among Japanese:
14 year follow-up of randomly selected population from Japanese -- Nippon data
80. J Hum Hypertens 2003; 17: 851-857.

Ohkubo T, Kikuya M, Metoki H, et al: Prognosis of "masked" hypertension and
"white-coat" hypertension detected by 24-h ambulatory blood pressure monitoring
10-year follow-up from the Ohasama study. J Am Coll Cardiol 2005; 46: 508-515.
Hozawa A, Ohkubo T, Kikuya M, et al: Blood pressure control assesséd by home,
ambulatory and conventional blood pressure measurements in the Japanese
general population: the Ohasama study. Hypertens Res 2002; 25: 57-63.

Kawabe H, Saito I, Saruta T: Status of home blood pressure measured in morning
and evening: evaluation in normotensives and hypertensives in Japanese urban
population. Hypertens Res 2005; 28: 491-498.

Tanaka H, Iso H, Yokoyama T, Yoshiike N, Kokubo Y: Major Health Problems
(Cerebrovascular Disease). In: Detels R, McEwen J, Beaglehole R, Tanaka H, eds:
Oxford Textbook of Public Health 4th ed, Vol 3. Oxford: Oxford University Press,

2001, pp1193-1226.

- 111 -




8

10

11

12

13

14

15

16

17

Omae T, Oita J, Ueda K: The Japanese experience in hemorrhagic stroke. J
Hypertens 1994; 12(Suppl 10): S19-23.
Kita Y, Okayama A, Ueshima H, et al: Stroke incidence and case fatality in Shiga,
Japan 1989-1993. Int J Epidemiol 1999; 28: 1059-1065.

Shimamoto T, Iso H, lida M, Komachi Y: Epidemiology of cerebrovascular
disease: stroke epidemic in Japan. J Epidemiol 1996; 6(Suppl): S43-47.

Ueshima H, Okayama A, Kita Y, Choudhury SR: Current epidemiology of
hypertension in Japan. Nippon Rinsho 1997; §5: 2028-2033 (in Japanese).

Kannel WB, Gordon T, Offutt D: Left ventricular hypertrophy by
electrocardiogram. Prevalence, incidence, and mortality in the Framingham
study. Ann Intern Med 1969; 71: 89-105.

Kannel WB: Left ventricular hypertrophy as a risk factor: the Framingham

experience. J Hypertens 1991; 9(Suppl 2): S3-9.

Larsen CT, Dahlin J, Blackburn H, et al: Prevalence and prognosis of
electrocardiographic left ventricular hypertrophy, ST segment depression and
negative T-wave; the Copenhagen City Heart Study. Eur Heart J 2002; 23:
315-324.

Okamura T, Kadowaki T, Hayakawa T, Kita Y, Okayama A, Ueshima H: What
cause of mortality can we predict by cholesterol screening in the Japanese
general population? J Intern Med 2003; 253: 169-180.

Okamura T, Hayakawa T, Kadowaki T, et al: Resting heart rate and
cause-specific death in a 16.5-year cohort study of the Japanese general
population. Am Heart J2004; 147: 1024-1032.

Ueshima H, Choudhury SR, Okayama A, et al: Cigarette smoking as a risk

- 112 -



18

19

20

21

22

23

24

factor for stroke death in Japan. NIPPON DATAS8O. Stroke 2004; 35: 1836-1841.
Okamura T, Hayakawa T, Kadowaki T, Kita Y, Okayama A, Ueshima H: The
NIPPON DATA90 Research Group: The inverse relationship between serum
high-density lipoprotein cholesterol level and all-cause mortality in a 9.6-year
follow-up study in the Japanese general population. Atherosclerosis 20006;
184:143-150.

Wolf PA, Dawber TR, Thomas HE Jr, Kannel WB: Epidemiologic assessment of
chronic atrial fibrillation and risk of stroke: fhe Framingham study. Neurology
1978; 28: 973-977.

Prineas RJ, Crow RS, Blackburn H: The Minnesota Code Manual of
Electrocardiographic Findings: Standards and Procedures for Measurement and
Classification. Littleton: John Wright-PSG Inc, 1982.

Nakamura M, Sato S, Shimamoto T: Improvement in Japanese clinical
laboratory measurements of total cholesterol and HDL-cholesterol by the US
Cholesterol Reference Method Laboratory Network. J Atheroscler Thromb 2003;
10: 145-153.

Wachtell K, Rokkedal J, Bella JN, et al: Effect of electrocardiographic left
ventricular hypertrophy on left ventricular systolic function in systemic
hypertension (The LIFE Study). Losartan Intervention For Endpoint. Am J
Cardiol 2001, 87: 54-60.

Stojanovic MM, O'Brien E, Lyons S, Stanton AV: Silent myocardial ischaemia in
treated hypertensives with and without left ventricular hypertrophy. Blood Press
Monit 2003; 8: 45-51.

Mansour P, Bostrom PA, Mattiasson I, Lilja B, Berglund G: Low blood pressure

- 113 -



25

26

27

28

levels and signs of myocardial ischaemia: importance of left ventricular
hypertrophy. J Hum Hypertens 1993; 7: 13-18.

Novo S, Barbagallo M, Abrignani MG, et al: Increased prevalence of cardiac
arrhythmias and transient episodes of myocardial ischemia in hypertensives with
left ventricular hypertrophy but without clinical history of coronary heart disease.
Am J Hypertens 1997; 10: 843-851.

Cuspidi C, Mancia G, Ambrosioni E, Pessina A, Trimarco B, Zanchetti A:
APROS Investigators: Left ventricular and carotid structure in untreated,
uncomplicated essential hypertension: results from the Assessment Prognostic
Risk Observational Survey (APROS). J Hum Hypertens 2004; 18: 891-896.
Selvetella G, Notte A, Maffei A, et al: Left ventricular hypertrophy is associated
with asymptomatic cerebral damage in hypertensive patients. Stroke 2003; 34:
1766-1770.

Reichek N, Devereux RB: Left ventricular hypertrophy: relationship of anatomic,
echocardiographic and electrocardiographic findings. Circulation 1981; 63:

1391-1398.

[ Appendix ]

" List of the NIPPON DATA90 Research group:

NIPPON DATA90: “National Integrated Project for Prospective Observation of

Non-communicable Disease And its Trends in the Aged”

Chairman: Hirotsugu Ueshima (Department of Health Science, Shiga University of

Medical Science, Otsu, Shiga).

Consultant: Osamu limura (Hokkaido JR Sapporo Hospital, Sapporo, Hokkaido),

- 114 -



Teruo Omae (Health C&C Center, Hisayama, Kasuya, Fukuoka), Kazuo Ueda
(Murakami Memorial Hospital, Nakatsu, Oita), Hiroshi Yanagawa (Saitama Prefectural
University, Koshigaya, Saitama), Hiroshi Horibe (Aichi Medical University, Nagakute,
Aichi).

Participating Researchers: Akira Okayama (Department of Preventive Cardiology,
National Cardiovascular Center, Suita, Osaka), Kazunori Kodama, Fumiyoshi Kasagi
(Department of Epidemiology, Radiation Effects Research Foundation, Hiroshima,
Hiroshima), Tomonori Okamura, Yoshikuni Kita (Department of Heath Science, Shiga
University of Medical Science, Otsu, Shiga), Takehito Hayakawa, Shinichi Tanihara
(Department of Public Health, School of Medicine, Shimane University, [zumo,
Shimane), Shigeyuki Saito (Second Department of Internal Medicine School of
Medicine, Sapporo Medical University, Sapporo, Hokkaido), Kiyomi Sakata
(Department of Hygiene and Preventive Medicine, Iwate Medical University School of
Medicine, Morioka, Iwate), Yoshikazu Nakamura (Department of Health Science
Division of Epidemiology and Community Health, Jichi Medical School, Minami
Kawachi, Tochigi), Fumihiko Kakuno (Hikone Public Health Center, Hikone, Shiga).
Participating Research Associates: Toshihiro Takeuchi, Mitsuru Hasebe, Fumitsugu
Kusano, Takahisa Kawamoto and members of 300 Public Health Centers in Japan,
Masumi Minowa (Faculty of Humanities, Seitoku University, Matsudo, Chiba), Minoru
lida (Kansai University of Welfare Sciences, Kashiwara, Osaka), Tsutomu Hashimoto
(Kinugasa General Hospital, Yokosuka, Kanagawa),Shigemichi Tanaka (Department of
Cardiology, Cardiovascular Center, Teine Keijinkai, Sapporo, Hokkaido), Atsushi Terao
(Health Promotion Division, Department of Public Health and Welfare, Shiga Prefecture,

Otsu, Shiga), Katsuhiko Kawaminami (Department of Public Health Policy, National




Institute of Public Health, Wako, Saitama), Koryo Sawai (The Japanese Association for
Cerebro-cardiovascular Disease Control, Tokyo), Shigeo Shibata (Clinical Nutrition,

Kagawa Nutrition University, Sakado, Saitama).

- 116 -



"189] atenbs-1yDH 3 1591-7 sjuopms panteduny L (5o 0>d)

sdnoid om3 usomiag 2ousIalip JuBIIIUSIS A[[RONISIIRIS SOIBDIPUI ¢, MR Oy ] "UOITRIASD PIEpURIS 81BDIpUIl “F “Mew oyl JOYB PIJed0] Sanjep

€8l 881 0Ll Lyl T (%) BIWR10[A)SO[OYdIadAY
8¢ 6'C €L $9 I (o5) smujjew sejeqei(
Sit ¢ 69 vl 1 (o) weiSoIpIesond9)s ayj uo
mo_a:m:‘co:@m ,.rur_(m

98¢ $0¢ €66 €6¢ I (%) uoisuariadAH
EPIF 1€ 80l FLLL TTLF €98 601 T6'18 4 (BHwur) aanssaid poojq s1joisel(]
SETTFIErL 81 F0'6T1 Iz TV Trl LI FIECEL 4 (SHwur) aanssaid poojq d1j03sAS
S L9 Y9 TLS (%) Joxuup Ajreq
S0 01 ¥'9 S's (%) aquLIp-xg
L€6 €76 v'6C €LE (%) 103uLIp 19A9N

T uqey Sunjung
66 ¢'6 69§ 0LS (o) 1odOWS JUaLN))
S0 ¢C 0°CC lc (94) 1o0wIs-xg
$'68 0°88 1'1¢ 8’1C (94) I9y0OWS 13A3N

I nqey Supjows
6TFSIT TEFITT LTF8TC 0EF6TT 4+ (w/3) xopur ssew Apog
6 €l F9LS TElI F66¥ CELFSTS TELFTIS 4 (s1eak) o8y
(T61=w) Ir9'e=w) (9¢y=u) (L1v'T=u)
JU98d1d wuIsqQy JU9SAid uesqQy

oAeM-Y Usly o]

oAeM-Y Us1Y Yor]

USWO A

=

‘06VLVA NOdJIN

{RISOIPIBI0I)IS[S SY) UO ABM-Y Y1y 13 pue X3s uo paseq spuedidiied 889°g JO 661 U SOIISLISIdRIRYD YSLI Juljeseq [ I[QeL

117



"paUIQUIOD SI9M USWIOM PUE USW UsyMm ‘poisnipe osje sem xag "ainssaid poojq 01{0IsAs

pue BIWS[010353]0Y0IadAY ‘snyij[ow ssjaqetp ‘Nqey Sunjup Jqey Sunjows “xepul ssew Apoq ‘08e 10j paisn{pe [spow uoissaidal spiezey [euontodold xo) e Aq
PaJe|no[ed 913M SOLR PIRZRH “BILIS[0IOISI|OYoIadAY pue smyj[ow sa1eqeRIp Uqey Sunjulp “Jiqey Surjows ‘xapul sseuw Apoq ‘93 10§ pajsnipe [opowt uoissaIsal

sp.ezey [euonodoid x0D) & AQ poje[nojed 01oM SOMRL PIEZeH , "o5e 10) Paisn{pe [9pow uoIssaI3al spezey feuoipiodold xo0 & Aq paje|nofed a1om Soljel prezeH |

“(¢0'0>d) sdnoiS om] usemiaq 9ouLIdYIpP JuUBOLIUSIS A[[BO1ISHRIS SAJEDIPUL ¢, IR O | "SONR] PIeZey JO [BAISIUL SOUSPLUOD 94G6 djediput sasayjualed uf sonfeA

+(8679-00'1) LS'T 00°1 (97°€-78°0) 691 001 P9 E-911) 90T 001 § oner pezey pajsnipe-ajeLiBAl}niA
(92°9-86°0) 8¥'C 00°1 (cCe-180 91 001 L6C 11D ¥6'1 00°1 1 ones pirezey pasnipe-ajereAnmig
0£9-€0°1) $$°C 001 (0£7€-18°0) €9°1 001 ST E-c11) 86°1 00°1 L onei prezey pasnipe-xas pue 93y
€¢ 90 S Sl LT 01 (s1eak-uosiad gpQ°] 10d) AufepOlN
9 4 01 ¢ 91 LS sasB)
ommﬁw:u ﬁmo: 01 0:@ :ﬁwoD
(91°6-08°0) ¥0'C 001 (1ZsvL0) L6'1 001 (rL€-66°0) €671 001 § oryel prezey pajsnipe-ojeLeAlnjA
(£9°6-06°0) STT 001 (19°5-¥8°0) L1'C 00'1 LUV 81T 00°1 1 ones prezey pajsnipe-ajeLieAnn
(Trs-L8°0) 11T 001 (65°5-58°0)81°C 001 LEUvIDLre 001 1 one1 piezey pajsnipe-xas pue a3y
€€ 80 SI L0 07 Lo (sreak-uostad poo°1 Jod) Ajeron
9 LT 9 9] ral 197 $as8))
ov_obm (o)1 03@ EGQD
601011 T 00’1 (86'7-56'0) 89°1 001 «68°7-TT 1) 88’1 00’1 § ones prezey pajsn{pe-ajeLieADNA
679811 STT 00°1 ($6'7-96°0) 89°1 00°[ (267971 T6'1 00°L 1 onei prezey passnipe-ajeLeAn NN
HSUyLrnice 001 (86'7-L60) OL'1 00°1 +(L6°T671) 96°1 001 L onje1 paezey paisnipe-xas pue 88y
99 ¥l 6'¢ €T 8Y gl (stBak-uosiad (00°1 10d) AijenoN
4 IS 91 ¥ 8 ) sas8)
Ommum:v bw_:nvm.m>o:u._mo 0] oEu r_umoD
(L8 1-8L°0) 1T'1 00°1 {91 T¥T D ¥9°1 00'1 S8I1-91°D) LY [ 00°1 § onjed piezey pajsnipe-ojeLieAl N
(Z6'1-18°0) ST'1 00'1 HS1TSTD ¥9°1 00'1 S I-LU D) LY L 00'1 1 ones piezey pasnipe-ajeLieAl)niA
(z6'1-28°0) ST'L 001 8UTLTD LY 00°1 161771 £5°1 00°1 1 ones prezey passnfpe-xas pue a8y
el $'¢ 891 701 L'S1. €L (s1eak-uosiad ppg° | Jod) Atjeron
¥z v61 89 54 6 6TF $95BD
mom:mol__m 0] u:@ LHNQD
908°[ 9H¥°S¢ LSOy 0£0°€T £98°G 9.¥°8S potad dn-moj[0j JO s1BeA-U0SId]
(161=w) (o c=w {9¢cr=u) L1r=w (LTo=4) (190°9=w)
jussaldd HCOm£< ucvmo._m wcomﬂ‘i juasald ucmmnxx

oABM-Y Yaly o]

oABM-Y YSiy YT

oABM-Y YSiY Yo

USWO M,

USJAl

[[BI9AQ

"06V LVd NOddIN ‘51uedipnied ggo'g suowe

WEISCIPIRI0IJI3[ 24} US dABM-Y YSIY 339 Aq pajdrpatd sasned dy13ads pue sasned-jje wolj (000T-0661) dn-mo[joj jo SIBIA (] J3A0 YIB3IP JO NSTY "7 dqel

118



"POUIGIOD SI0M USLLIOM PUER USW USYM

‘passnipe osfe sem x9g "2inss3aid poo[q 0101sAs pue elwsjo1e)sajoyosadAy ‘snijjeut ss1eqeip iqey Surjulp 4iqey Sunjows ‘xapul ssew Apoq ‘oFe 10} paisnipe jopows
uolssai3al spiezey [euoinodord Xo)) B AQ paje[nofes alom Sonel plezep § "BIWS[019)Sa[oyoIadAY pur sniij|aw sajaqeIp “lqey Sunjullp ‘iqey Supjows ‘xapul sseul
Apoq ‘o8e 10} paisnipe jopowu uoissaigal spiezey [euorpiodoid x0)) e Aq pare|nojes aiom soijel prezep| s -a3e 10§ paisnipe [opow uoissaiFal spiezey jeuorniodod
X0D) B AQ pajejnojed 21om Solel pieze}| 4 (§0°0> @) sdnoiS om} usam1aq 20URIBHIP JULOYIUTIS A[[BO1ISIE]S SAJRIIPUL 4 “YIBW 3Y ] SONRI PIRZRY JO [AIUI
9DUIPLIUOD 9G4 dedIpUl Sesayiusted Ul SanjeA "yjoqg Jo SHWW (g < 21nssaid poojq d1joiserp ‘THwU (| < 21nssaid poojq 21[0ISAS Se paulap sem uoisusuadAp

(46'S-€L°0) 80'C 00°1 (0¥°6-S6°0) 9C°C 00'1 «89V-€T 1) 0v'C 001 § onel piezet] pajsnipe-eLieALRN
(5T°6-59°0) $8°1 00'1 (06'-68°0) 60°C 001 L0ry-oreie 00°1 I onex prezey paisnipe-sjpLRARInN
(166-6L70)91°C 00'1 (+8¥-06°0) 80°C 001 8T8 vTT 00°1 | oyer prezey paisnipe-xas pue a8y
gy S'1 9°¢ 61 (187 L1 (szeak-uosiod goo°| +od) Liperow
S 91 8 Ll ¢l €€ SasB)
ommow:u ﬁmme_ 0] o:ﬁ —tmoﬁ_
(€1sv90) 281 00'1 (197-9v°0) o' 1 00'1 (0S€-LL70) ¥9°1 00°1 § ones pezey paysnipe-ajeLRARNA
(L1'6-S9°0) ¥81 00°1 (80 v~z 0) T€'1 00°1 (6£7¢-9L70) 09°1 001 1 oner prezey paisnipe-ajeueAnniy
(#8'v-29°0) 081 00°1 (€T¥-sv'0) 8¢t 00'1 (LY €-6L70) 991 00°1 | ones prezey paysnfpe-xss pue o8y
i 8l 81 91 8T L1 (steak-uosiad (po°| 1od) AjneLION
S 61 v 4! 6 €€ SasED)
uv_obm 01 st ENQD
(Tre-Lgo)eLl 00°1 (SL¢-56'0) 681 001 PTE-0T1) L6°] 001 § ones paezey paisnipe-sjeuRANNA
(29°€-58°0) sL'1 00'1 (17°€-88°0) ¥L1 00°1 £10°€-€1°1) 81 00°1 I ones prezey paysnipe-sjeneapiniy
(TL€-26'0) $8°1 001 (9v°¢-16°0) LL'1 00'1 +60°¢-81°1) 16°1 00°1 4 onjes prezey pajsn{pe-xas pue a5y
96 $¢ $¢ S 89 S¢ (sreak-uosiad g°] 12d) Atjeriop
01 LE 4 1€ (44 89 sase)
umwum:u ‘_m_:omm>0:u._mo 0} o:v fﬂoD
(€1z-180) 1€} 001 «(S9°T-1€71) L8] 001 HS1T€T €9°1 00°1 § ones piezey pajsnipe-sjeLrRALMIA
(LO'T-6L0) 8T 1 001 £(L9T-€C1) 68°1 00'1 «E1T€T 9L 001 1 onjes prezey pajsnlpe-sjerieAnnig
(Loz-180) 0t 00'1 «HTLT8E D) 1671 00°1 H81T-LT 1) LYL 00°1 | onjei prezey pajsnipe-xas pue o8y
70T oLl vz el 012 0Tl (sreak-uosiad gpo| 10d) AjeroN
12 911 Ly 611 89 66T sasB)
mumsmo-:m 03 0:@ yiead
8€0°1 785°01 L61°T L26°8 S€TE 60561 potiad dn-mojo} Jo sieak-uosiag
(Tli=y) (o1’ 1=u) (1yz=u) (0S6=u) (gse=u) (090°7=1)
jussald jussqy Juasalyd ussqy Juasald JuIsSqy

oAeM-Y Y31y Yo]

anem-y Usly Yo

oneM-y L3Iy o]

USLUOA,

US|y

TEEN

"06V.LVd NOddIN WeIg01p18301303[3

Y] UO IABM-Y Y31y Y[ YM PIIBIZ0SSE (Q007-066]) dN-MO[[0] JO SIBIA (] IIAO0 SISNEI SIJII3AS PUB SISNBI-[[¥ WI0.I] SIAISULIAAY ul YIBap JO S} € Qe L

119



