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40 43.88 (41.51-46.26) 15,589 (13, 603-17, 575) 355. 2

45 38.89 (36.51-41.26) 16,000 (13,092-16, 908) 385.8
50 34.73 (32.97-36.49) 14,416 (12,587-16, 244) 415.1

55 30.27 (28.82-31.71) 13,889 (12,101-15,677) 458.9
60 25.83 (24.58-21.07) 13,113 (11, 362-14, 864) 507.7

65 21.38 (20.24-22.53) 11,825 (10, 104-13, 546) 553.0
70 17.73 (16.69-18.78) 10,678 ( 8,920-12,437) 602. 2

15 13.99 (13.01-14.98) 8,910 ( 7,074-10, 746) 636.7

80 11.24 (10.39-12.08) 7.006 ( 4,957- 9, 056) 623.6

85 8.26 ( 3.88-12.64) 5139 (1 2,144- 8,133) 622.2
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(&%) (FF) 95%IE#EXEM (FHA) 95%1EHEEM (FHRA%)
40 45.95 (45.26-46. 64) 14,760 (13, 993-15, 527) 321.2

45 41.13 (40.53-41.73) 14,409 (13, 653-15, 165) 350. 3

50 36.50 (35.96-37.03) 14,033 (13, 284-14, 783) 384.5

55 31.91 (31.42-32.40) 13,560 (12,815-14, 305) 424.9

60 27.24 (26.78-21.70) 12,844 (12,103-13, 585) 471.6

65 22.83 (22.41-23.26) 12,044 (11,299-12, 789) 527.5

70 18.61 (18.21-19.01) 10,996 (10, 239-11, 754) 590.9

75 14.75 (14.37-15.13) 9,509 ( 8,718-10, 299) 644. 6

80 11.56  (11.22-11.90) 7,895 ( 7,020~ 8,769) 682.9

85 8.94 (7.12-10.76) 6,353 ( 4,873- 7, 833) 710.5

(%] &Mk

Fi FEHRan SEERE SEERB FHREG
(&%) (FF)  95%{EfXM (FH) 95%{EHEEM (FAA%)
40 58.10 (b5. 95-60. 26) 22,904 (18, 722-27,086) 394.2

45 53.10 (50.97-55.24) 22,646 (18,471-26,822) 426.5

50 48.10 (45.97-50. 24) 21,853 (17, 694-26,013) 454.3

55 43.10 (40.97-45.24) 20,744 (16, 612-24, 875) 481.3

60 38.10 (35.97-40. 24) 19,534 (15, 421-23, 647) 512.7

65 34.45 (32.58-36. 31) 18,920 (14, 695-23, 144) 549.3

10 30.08 (28.29-31.88) 17,476 (13,201-21, 752) 580.9

15 26.46 (24.77-28.15) 16,049 (11, 592-20, 506) 606. 5

80 23.79 (22.41-26.17) 14,481 ( 9,668-19, 294) 608. 6

85 20.74 (0.91-40.57) 12,754 (1, 240-24, 267) 614.9
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40 57.25 (56.73-57.16) 18,055 (16, 806-19, 303) 315.4

45 52.25 (51.73-52.76) 17,638 (16, 392-18, 884) 337.6

50 47.32 (46.82-47.82) 17,124 (15, 880-18, 367) 361.9

55 42.49 (42.02-42. 96) 16,521 (15, 276-117, 766) 388.8

60 37.80 (37.36-38. 25) 15,793 (14, 543-17, 044) 4117.8

65 33.26 (32.85-33.68) 14,908 (13, 645-16,172) 448.2

70 28.62 (28.22-29.03) 13,736 (12,461-15,011) 479.9

75 24.39 (24.01-24.77) 12,204 (10, 896-13,511) 500. 3

80 20.30 (19.96-20. 64) 10,479 ( 9,126-11,832) 516.3

85 16.67 (12.10-21.25) 8,860 ( 6,293-11, 426) 531.3
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40 43.82 (42.54-45.09) 14,740 (13, 649-15, 831) 336. 4
45 39.20 (38.16-40. 25) 14,417 (13, 360-15,474) 367.8
50 34.89 (33.99-35. 80) 13,985 (12, 950-15, 020) 400. 8
55 30.70 (29.92-31.47) 13,539 (12,522-14,557) 4411
60 26.20 (25.49-26.91) 12,796 (11, 788-13, 803) 488.4
65 21.93 (21.28-22.57) 11,893 (10, 885-12, 902) 542. 4
70 17.76 (17.15-18.36) 10,681 ( 9,662-11, 699) 601.5
75 13.99 (13.43-14.55) 8,981 ( 7,929-10,032) 641.9
80 10.74 (10.25-11.23) 6,874 (5,739~ 8,010) 640.3
85 7.64 (5.24-10.03) 4,877 ( 3,159- 6,595) 638.6
BEES
i FHRE EEERR EEERR, THRE
() (%) Ob%EMRM _ (FTH) S%EHARM (TR %)
40 46.56 (45.97-47.16) 14,583 (13, 811-15, 356) 313.2
45 41.56 (40.97-42.16) 14,211 (13, 443-14,979) 341.9
50 36.76 (36.21-37.32) 13,851 (13,087-14,616) 376.8
55 32.12 (31.62-32.63) 13,383 (12,621-14,144) 416.6
60 27.44 (26.97-27.91) 12,681 (11,925-13, 437) 462.1
65 22.94 (22.50-23. 38) 11,830 (11,073-12,588) 515.7
10 18.78 (18.37-19.19) 10,832 (10, 060-11, 604) 576.7.
75 14.91 (14.52-15.30) 9,397 ( 8,591-10, 203) 630. 2
80 11.64 (11.29-11.99) 7,866 ( 6,978- 8, 754) 675.9
85 9.08 (7.19-10.97) 6,394 ( 4,877- 7,911) 704.0
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() (%) 95%EMEE _ (FH) O%IEARM (FA/E)
40 67.43 (66.03-68.83) 24,251 (19, 999-28, 502) 359.7
45 62.43 (61.03-63.83) 23,910 (19, 660-28, 160) 383.0
50 57.43 (56.03-58. 83) 23,271 (19,026-27,517) 405. 2
55 52.71 (51.41-54.01) 22,609 (18,351-26, 867) 429.0
60 48.14 (46.93-49. 35) 21,862 (17,577-26, 147) 4541
65 44,03 (42.90-45. 16) 21,015 (16, 653-25,377) 477.3
10 39.43 (38.33-40.54) 19,762 (15, 362-24,162) 501.2
15 35.65 (34.61-36. 68) 18,342 (13,808-22,877) 514.6
80 32.51 (31.70-33.31) 16,969 (12, 198-21, 740) 522.0
85 28.69 ( 6.14-51.25) 15,436 ( 3,456-27,416) 538.0
WEES
Fh FHE® ERERE EEERR, THRE
() (%) 95%EMEE _ (FA) %EHRM (FA/E)
40 55.64 (55.15-56. 14) 17,455 (16, 345-18, 564) 313.7
45 50.64 (50.15-51.14) 17,031 (15,925-18, 138) 336.3
50 45.71 (45.23-46.18) 16,506 (15, 403-17, 608) 361.1
55 40.91 (40.46-41. 36) 15,918 (14, 814-17,021) 389.1
60 36.17 (35.75-36. 60) 15,199 (14, 091-16, 306) 420.1
65 31.64 (31.24-32.03) 14,340 (13, 221-15, 459) 453.3
70 27.02 (26.64-21.40) 13,202 (12,072-14,332) 488.6
15 22.77 (22.41-23.13) 11,708 (10, 549-12, 867) 514.2
80 18.66 (18.34-18.99) 9,967 ( 8,767-11,168) 534.0
85 16.10 (11.35-18. 86) 8,331 ( 6,128-10,534) 551.17
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Several biologic studies have reported that green tea constituents have antitumor effects on hematologic ma-
lignancies. However, the effects in humans are uncertain. The authors used data from the Ohsaki National Health
Insurance Cohort Study in Japan to evaluate the association between green tea consumption and the risk of
hematologic malignancies. Study participants were 41,761 Japanese adults aged 40-79 years without a history
of cancer at baseline who answered a food frequency questionnaire survey in 1994. During 9 years of foliow-up
beginning in 1995, the authors documented 157 hematologic malignancies, including 119 cases of lymphoid
neoplasms and 36 cases of myeloid neoplasms. Hazard ratios were calculated by using the Cox proportional
hazards regression model. Risk of hematologic malignancies was inversely associated with green tea consump-
tion. The multivariate-adjusted hazard ratio of hematologic malignancies for 5 cups/day or more compared with
less than 1 cup/day of green tea was 0.58 (95% confidence interval: 0.37, 0.89). The corresponding risk estimate
was 0.52 (95% confidence interval: 0.31, 0.87) for lymphoid neoplasms and 0.76 (95% confidence interval: 0.32,
1.78) for myeloid neoplasms. This inverse association was consistent across sex and body mass index strata. In

conclusion, green tea consumption was associated with a lower risk of hematologic malignancies.

catechin; cohort studies; hematologic neoplasms; Japan, risk; tea

Abbreviations: EGCG, (-)-epigallocatechin-3-gallate; FFQ, food frequency questionnaire; ICD-O-3, International Classification of
Diseases for Oncology, Third Edition; NHI, National Health Insurance.

Hematologic malignancies are known to have a wide geo-
graphic distribution; incidence rates are relatively high in
Western countries and low throughout Asia, including Japan
and developing countries (1). According to “Global Cancer
Statistics, 2002” by Parkin et al. (1), age-standardized in-
cidence rates per 100,000 for non-Hodgkin lymphoma were
higher than 10.0 for men and 6.5 for women in North America
and in western, northern, and southern Europe, while they
were lower than 6.5 for men and 4.0 for women in eastern
and southern Asia, including Japan. Similarly, the rates of
Hodgkin lymphoma were higher than 2.0 in North and Cen-
tral America and in Europe and lower than 1.0 in southeast-
emn Asia (1). The reasons for this discrepancy are still
unclear. Many epidemiologic studies have explored the risk

factors for hematologic malignancies. Cigarette smoking
(2-5), high alcohol consumption (5), obesity (6-9), height
(6), occupational exposures (10), infection with some vi-
ruses, and immunodeficiency (11-13) are thought to induce
some types of hematologic malignancies. However, preven-
tive factors for hematologic malignancies are not well
known and are a public health concern because the inci-
dence of hematologic malignancies has been increasing
worldwide (1).

Currently, there is extensive interest in the health benefits
of green tea. Thus, green tea and its major constituent, tea
polyphenols, have been widely studied as preventive factors
for various diseases, including cancers (14-20). Several bi-
ologic studies have reported that green tea constituents, such

Correspondence to Toru Naganuma, Division of Epidemiology, Department of Public Health and Forensic Medicine, Tohoku University School of
Medicine, 2-1 Seiryo-machi Aoba-ku, Sendai, 980-8575 Japan (e-mail: a4mb1075-thk @umin.ac.jp).
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as (-)-epigallocatechin-3-gallate (EGCG), exert antitumor
effects against hematologic malignancies by inducing apo-
ptosis and/or suppressing angiogenesis (21-25). However,
epidemiologic studies on this topic have been few; to our
knowledge, only 3 case-control studies have been conducted
(26-28). Two reported that green tea intake was associated
with a lower risk of leukemia (26, 28), and another study
reported that higher intake of tea flavonoids was inversely
associated with the risk of non-Hodgkin lymphoma (27).

This evidence may help explain the low incidence of
hematologic malignancies in Asian countries, where con-
sumption of green tea is the highest in the world. However,
further evidence from cohort studies or intervention trials is
needed to obtain some consensus on this issue. We therefore
designed this population-based cohort study to investigate
the association between green tea consumption and the risk
of hematologic malignancies in a rural area of Japan, where
green tea is widely consumed.

MATERIALS AND METHODS
Study cohort

We conducted a population-based cohort study based on

data from the Ohsaki National Health Insurance (NHI)
Cohort, the details of which have been described previously
(29-31). In brief, from October through December 1994, we
delivered self-administered questionnaires, including items
on dietary intake, to all NHI beneficiaries aged 40-79 years
living in the catchment area of the Ohsaki Public Health
Center, Miyagi Prefecture, in northeastern Japan. The
Ohsaki Public Health Center, a local government agency,
provides preventive health services for residents of 14 mu-
nicipalities in the northern part of Miyagi Prefecture. The
study area is a typical rural area of Japan, where the main
industry is agriculture.

Of 54,996 eligible individuals, 52,029 returned usable
questionnaires; the response rate was 94.6%. We started
prospective collection of the NHI withdrawal history files
on January 1, 1995, to ascertain the date of and reason for
withdrawal from NHI. We excluded 776 participants who
had withdrawn from NHI before the baseline questionnaire
survey. Thus, 51,253 participants (24,573 men and 26,680
women) were finally entered into the study as our cohort
participants. The ethics committee of Tohoku University
School of Medicine reviewed and approved the study pro-
tocol. We considered the return of self-administered ques-
tionnaires signed by the participants to imply their consent
to take part in the study.

For the current analysis, we excluded 7 participants
(1 man and 6 women) who had incomplete data in the cancer
incidence registry, as well as 3,148 participants (1,557 men
and 1,591 women) who, as ascertained from self-reports and
the cancer registry, had been diagnosed as having cancer
before the baseline survey was conducted. We also excluded
6,337 participants (3,266 men and 3,071 women) who had
provided incomplete responses regarding frequency of
green tea consumption. Consequently, we entered data for
41,761 eligible participants (19,749 men and 22,012
women) into our analysis.

Am J Epidemiol 2009;170:730-738

Dietary assessment

We assessed dietary intake of participants at the baseline
survey by using the self-administered questionnaire, which
included a food frequency questionnaire (FFQ). In this FFQ,
we asked participants to report their frequency of recent
consumption of 36 food items and 4 beverages, including
green tea. The FFQ provided 5 categories of response to
describe participants’ frequency of green tea consumption:
never, occasionally, 1-2 cups/day, 3—4 cups/day, and S cups/
day or more. The volume of a typical cup of green tea was
100 mL in the study region (19). The questionnaire also
consisted of items on personal and family history of disease,
physical status, drinking and smoking habits, and occupa-
tional and educational status.

We conducted a validation study of the FFQ, as reported
previously (32). Spearman’s rank coefficient for the corre-
lation between green tea consumption as assessed by the
FFQ and four 3-day food records was 0.71 for men and
0.53 for women, and the correlation between consumption
measured by 2 FFQs administered 1 year apart was 0.63 for
men and 0.64 for women. We examined the total energy
intake of each participant from the FFQ responses by con-
verting the selected frequency category for each food to
daily intake, using portion sizes based on the median values
observed in the validation study (32).

Ascertainment of cases and follow-up

The endpoint of our analysis was the incidence of all
hematologic malignancies defined by morphology codes
9590/3-9989/3 in accordance with the International Classi-
fication of Diseases for Oncology, Third Edition (ICD-O-3)
(33). Hematologic malignancies included the following dis-
eases: Hodgkin and non-Hodgkin lymphomas (ICD-O-3
codes 9590/3-9729/3), plasma cell tumors (ICD-O-3 codes
9731/3-9734/3), mast cell tumors (ICD-O-3 codes 9740/
1-9742/3), neoplasms of histiocytes and accessory lym-
phoid cells (ICD-0-3 codes 9750/3-9758/3), immunoprolif-
erative diseases (ICD-O-3 codes 9760/3-9769/1),
leukemias (ICD-0O-3 codes 9800/3—-9948/3), chronic myelo-
proliferative disorders (ICD-O-3 codes 9950/3-9964/3),
other hematologic disorders (ICD-O-3 codes 9970/1 and
9975/1), and myelodysplastic syndromes (ICD-O-3 codes
9980/3-9989/3). Cases were further categorized as follows:
lymphoid neoplasms including Hodgkin and non-Hodgkin
lymphomas (ICD-O-3 codes 9590/3—-9729/3), plasma cell
tumors (ICD-O-3 codes 9731/3-9734/3), lymphoid leukemias
(ICD-0-3 codes 9820/3-9837/3), hairy cell leukemia (ICD-
0O-3 codes 9940/3), aggressive NK-cell leukemia (ICD-0-3
codes 9948/3), and lymphoproliferative disorder not other-
wise specified (ICD-0-3 codes 9970/1); and myeloid neo-
plasms including myeloid leukemias (ICD-O-3 codes
9840/3-9931/3), chronic myelomonocytic leukemia not
otherwise specified (ICD-O-3 codes 9945/3), juvenile
myelomonocytic leukemia (ICD-0-3 codes 9946/3),
chronic myeloproliferative disorders (ICD-O-3 codes
9950/3-9964/3), myeloproliferative disease not otherwise
specified (ICD-O-3 codes 9975/1), and myelodysplastic
syndromes (ICD-0-3 codes 9980/3-9989/3) according to
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ICD-0-3 and the World Health Organization Classification
of Tumors (34).

We ascertained the incidence of cancer through comput-
erized record linkage to the Miyagi Prefecture Cancer Reg-
istry, one of the oldest and most accurate population-based
cancer registries in Japan (35). Between 1993 and 1997, the
percentages registered by death certificates only were, for
lymphoma, 23% for men and 21% for women and, for
leukemia, 36% for men and 37% for women (35).

We prospectively counted person-years of follow-up for
each of the participants from January 1, 1995, until the date
of diagnosis of hematologic malignancies, the date of with-
drawal from NHI, the date of death, or the end of the follow-
up period (December 31, 2003), whichever occurred first.
For follow-up, we periodically reviewed the NHI with-
drawal history files. When a participant in this study with-
drew from the NHI system because of death, emigration, or
occupational change, the date of withdrawal and the reason
were coded in the files. Follow-up of participants who had
withdrawn from the NHI system was discontinued because
we were unable to obtain subsequent information on them.
During the study period, 5,427 participants (2,147 men and
3,280 women: 13.0% of the total) were lost to follow-up.

Statistical ahalysis

We combined the lower 2 categories of green tea con-
sumption (never, occasionally) into the single category
“less than 1 cup/day” for the purpose of this analysis be-
cause of the small number of participants and cases in each
category. We used the Cox proportional hazards regression
model to estimate hazard ratios and 95% confidence inter-
vals for the incidence of hematologic malignancies accord-
ing to levels of green tea consumption and to adjust for
potential confounding variables, using SAS version 9.1 sta-
tistical software (SAS Institute, Inc., Cary, North Carolina).
We calculated incidence rates of hematologic malignancies
by dividing the number of incident cases by the number of
person-years in each stratum of green tea consumption. The
hazard ratio was computed as the incidence rate among
participants in each green tea consumption stratum divided
by the rate among participants in the lowest intake strataum
(less than 1 cup/day), which was chosen as the reference
group. All hazard ratios were calculated as age and sex
adjusted and as multivariate adjusted. The P values for the
test of linear trends were calculated by scoring the green tea
consumption category as an ordinal variable (less than
1 cup/day = 1-5 cups/day or more = 4). All reported P
values were 2-sided, and the estimates with P < 0.05 were
considered statistically significant. We also conducted addi-
tional analyses after categorizing hematologic malignancies
as lymphoid neoplasms and myeloid neoplasms.

We evaluated and compared the risk across sex and body
mass index strata to assess whether any impact of green tea
consumption on the risk of hematologic malignancies dif-
fered across sex and/or obesity status. To avoid any possi-
ble bias resulting from the influence of undiagnosed
cancers present at baseline, we repeated the analysis after
excluding participants who had been given a diagnosis of
cancer within the first 3 years of follow-up and started

follow-up from January 1, 1998, 3 years from the baseline
date. '

We considered the following variables to be potential
confounders prior to the analyses: age (continuous variable,
years), sex, family history of leukemia (yes or no), history of
blood transfusion (yes or no), job status (nonfarmers or
farmers, including former farmers), educational level (less
than high school, high school, some college or higher),
height (<155, 155-164, >165 cm), body mass index
(<18.5, 18.5-24.9, >25.0 kg/mz), cigarette smoking (never
smoked, former smoker, current smoker of <20 cigarettes/
day, current smoker of >20 cigarettes/day), alcohol drinking
(never drank, former drinker, current drinker of <45.6 g
ethanol/day, current drinker of >45.6 g ethanol/day), fish
consumption (<2 times/week, 3—4 times/week, every day),
soybean products consumption (<2 times/week, 34 times/
week, every day), daily miso soup consumption (yes or no),
coffee consumption (never, occasionally, >1 cup/day), and
total caloric intake (continuous variable, kcal/day). To avoid
overfitting a model, we included these variables apart from
age and sex in our final multivariate-adjusted model as con-
founders only if each variable met both of the following
criteria: 1) it was associated with both green tea consump-
tion and risk of hematologic malignancies (i.e., the proba-
bilities of being exposed and diseased varied more than 5%
among the strata of a potential confounder); and 2) after
adding the variable into the age- and sex-adjusted model,
the hazard ratio point estimate changed more than 1%. In the
FFQ, alcohol consumption was classified in terms of “go,”
a traditional Japanese unit for measuring the amount of
alcoholic beverages equal to approximately 180 mL of sake,
containing 22.8 g of ethanol.

RESULTS

Participants who consumed more green tea than others
tended to be older and were more likely to consume fish
and soybean products, the typical sources of protein in the
Japanese traditional daily diet (Table 1). Meat consumption
was not associated with green tea consumption (data not
shown). Men, but not women, who consumed more green
tea were less likely to be heavy alcohol drinkers and obese.
Furthermore, participants who consumed more green tea
were more likely to smoke less, but this association was
not obvious when we stratified them by sex.

During 326,012 person-years of follow-up (154,348
person-years for men and 171,664 person-years for women;
mean = 7.8, maximum = 9.0 years), we documented 157
hematologic malignancies (in 88 men and 69 women); in-
cluded were 119 cases of lymphoid neoplasms (66 men and
53 women) and 36 cases of myeloid neoplasms (20 men and
16 women). We found a significant inverse association be-
tween green tea consumption and the risk of hematologic
malignancies in our participants (Table 2). The multivariate-
adjusted hazard ratios for the incidence of hematologic ma-
lignancies were 0.88 (95% confidence interval: 0.57, 1.38)
for 1-2 cups/day, 0.90 (95% confidence interval: 0.59, 1.39)
for 3-4 cups/day, and 0.58 (95% confidence interval: 0.37,
0.89) for 5 cups/day or more (P for trend = 0.02) compared
with less than 1 cup/day of green tea consumption. After
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Table 1. Characteristics of Subjects (n = 41,761) According to Green Tea Consumption at Baseline, the Chsaki Cohort, Japan, 1995-2003°

Green Tea Consumption, Cups/Day

Men (n = 19,749)

Women (n = 22,012)

Characteristic
<1 1-2 34 25 <1 1-2 3-4 25
(n = 6,039) (n = 4,479) (n = 4,008) (n = 5,223) (n = 5,054) (n = 4,567) (n = 5,046) (n = 7,345)
Age in years, 57.9(10.7) 58.1(10.8) 60.5(10.4) 61.9 (9.8) 59.3(10.9) 60.4 (10.6) 61.8 (9.7) 62.8 (9.2)
mean (SD)
Educational leve!
Less than high 62.4 56.9 58.6 61.7 59.4 54.8 54.2 58.3
school
High school 30.7 34.8 324 30.3 33.2 36.5 37.1 334
Some college 6.9 8.4 9.0 8.0 7.4 8.7 8.7 8.3
or higher
Body mass
index, kg/m?
<18.5 3.3 341 2.7 35 4.7 3.6 4.0 3.5
18.5-24.9 69.7 709 71.7 713 64.0 65.0 65.2 62.9
>25.0 27.0 26.0 25.6 25.2 31.3 314 30.8 33.7
Cigarette smoking,
cigarettes/day
Never 20.7 19.1 19.1 16.8 86.8 90.9 92,2 88.2
Former 24,5 241 27.6 27.9 3.0 24 2.3 2.7
Current, <20 20.6 21.6 21.0 22.5 6.8 4.7 44 - 6.6
Current, >20 34.2 35.2 32.3 32.9 33 2.1 1.1 25
Alcchot drinkirliﬁ, g
of ethanol/day
Never 16.3 14.6 15.1 18.3 70.8 73.0 75.2 72.3
Former 10.6 9.8 10.3 11.6 5.5 4.0 3.8 43
Current, <45.6 59.9 63.2 63.0 59.5 22.7 22.3 20.6 22,9
Current, >45.6 13.2 12.4 11.6 10.6 1.0 0.6 0.4 0.6
Fish consumption,’
times/week
<2 31.3 283 23.9 19.1 29.1 253 20.1 17.0
34 34.5 36.1 37.7 35.1 36.7 37.8 40.0 36.7
Every day 34.2 35.6 38.4 45.9 34.2 36.9 39.9 46.3
Soybean products
. consumption,
times/week
<2 - 27.2 217 18.3 14.2 21.2 15.1 10.8 103
34 335 33.2 335 29.7 30.1 28.2 279 249
Every day 39.3 45.2 48.3 56.1 48.7 56.7 61.2 64.8

Abbreviation: SD, standard deviation.
2 All values except those for age are expressed as percentages.
b Maximum intake of fresh fish, boiled fish paste, and dried fish.

dividing all hematologic malignancies into lymphoid neo-
plasms and myeloid neoplasms, we observed similar trends
in the former, but not the latter, group.

We observed associations similar to those in our pri-
mary analysis across the strata of sex and body mass index
(Table 3). Furthermore, the likelihood ratio tests between
the models with and without interaction were not statisti-
cally significant for both sex and body mass index; the P
values were 0.80 and 0.99, respectively. Because the num-
bers of participants and cases in the body mass index stra-
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tum of less than 18.5 kg/m® were very small, we integrated it
and the stratum of 18.5-24.9 kg/m"” into a new stratum of
less than 25.0 kg/m” in this stratified analysis.

The risks did not change considerably after we started
follow-up 3 years after the bascline date (data not shown).

DISCUSSION

We observed a significant inverse association between
green tea consumption and the risk of hematologic
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Table2. Hazard Ratios and 95% Confidence Intervals for the Incidence of Hematologic Malignancies According to

Green Tea Consumption, the Ohsaki Cohort, Japan, 1995-2003

Green Tea Consumption, Cups/Day

< 1-2 34 25 P tor Trend®
{n = 11,003)° (n = 9,046) (n = 9,054) (n = 12,568)
All hematologic malignancies
No. of person-years 85,080 70,127 71,075 99,730
No. of cases (n = 157) 46 34 39 38
Age- and sex-adjusted 1.00 0.88 0.93 0.62 0.04
azard ratio
95% confidence interval 0.57,1.38 0.61, 1.43 0.40, 0.95
Multivariate-adjusted 1.00 0.88 0.90 0.58 0.02
hazard ratio®
95% confidence interval 0.57,1.38 0.59, 1.39 10.37,0.89
Lymphoid neoplasms
No. of person-years 85,100 70,143 71,099 99,759
No. of cases (n = 119) 34 29 30 26
Age- and sex-adjusted 1.00 1.02 0.97 0.57 0.03
hazard ratio
95% confidence interval 0.62, 1.67 0.59, 1.58 0.34, 0.96
Multivariate-adjusted 1.00 1.00 0.92 0.52 0.01
hazard ratio®
95% confidence interval 0.61, 1.65 0.56, 1.52 0.31, 0.87
Myeloid neoplasms
No. of person-years 85,151 70,205 71,180 99,773
No. of cases (n = 36) 11 5 9 1
Age- and sex-adjusted 1.00 0.54 0.89 0.74 0.67
hazard ratio
95% confidence interval 0.19, 1.56 0.37, 2.15 0.32,1.71
Multivariate-adjusted 1.00 0.57 0.91 0.76 0.70
hazard ratio®
95% confidence interval 0.20, 1.64 0.37,2.23 0.32, 1.78

2 Pvalues for trend were calculated by treating the green tea consumption categories as an ordinal variable and as

2-sided.

® | ess than 1 cup/day was chosen as the reference group.

¢ Adjusted for age (continuous varable, years), sex, educational level (<high school, high school, >college),
cigarette smoking (never smoked, former smoker, current smoker of <20 cigarettes/day, current smoker of >20
cigarettes/day), alcohol drinking (never drank, former drinker, current drinker of <45.6 g ethanol/day, current drinker
of >45,6 g ethanol/day), fish consumption (<2 times/week, 3—4 times/week, every day), and soybean products
consumption (<2 times/week, 3—4 times/week, every day).

malignancies during 9 years of follow-up in a large population-
based cohort of Japanese that included 157 cases of hemato-
logic malignancies. This association was more apparent for
lymphoid neoplasms after we categorized hematologic malig-
nancies as lymphoid and myeloid neoplasms. Compared with
participants who consumed less than 1 cup/day of green tea,
those who consumed 5 cups/day or more had a 42% lower risk
of hematologic malignancies and a 48% lower risk of lym-
phoid neoplasms. .

To our knowledge, this population-based cohort study is
the first to find an association between green tea consump-
tion and hematologic malignancies; no cohort study and
only 3 case-control studies have been known to assess the
relation between consumption of green tea or its constitu-
ents and hematologic malignancies. In a study from China,

longer duration, higher quantity, and frequency of green tea
intake were associated with a reduced risk for 107 leukemia
cases and 110 controls (26). A study from the United States
reported that higher intake of epicatechins, one of the fla-
vonoids present richly in green tea, was associated with
lower risk of non-Hodgkin lymphoma in 466 cases and
390 controls (27). The most recent case-control study of
252 leukemia cases and 637 controls from Taiwan reported
an inverse association between green tea consumption and
the risk of leukemia for individuals aged 1629 years (28).
These results were consistent with those of our study; how-
ever, case-control studies are not free from selection bias or
recall bias related to retrospective measurement of exposure
and other possible confounding factors after a diagnosis of
disease.

Am J Epidemiol 2009;170:730-738
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Table 3. Hazard Ratios and 95% Confidence Intervals for the Incidence of Hematologic Malignancies According to
Green Tea Consumption, Stratified by Sex and Body Mass Index, the Ohsaki Cohort, Japan, 1995-2003

Green Tea Consumption, Cups/Day

P for Trend®
<1® 1-2 34 25
Sex
Men (n = 19,749)
No. of person-years 46,846 34,859 31,310 41,333
No. of cases (n = 88) 30 17 20 21
Age-adjusted hazard ratio 1.00 0.75 0.85 0.63 ) 0.15
95% confidence intervai 0.41,1.35 0.48, 1.50 0.36, 1.10
Multivariate-adjusted 1.00 0.75 0.82 0.57 0.07
hazard ratio®
95% confidence interval 0.41,1.35 0.47, 1.46 0.32, 1.00
Women (n = 22,012)
No. of person-years . 38,235 35,267 39,764 58,398
No. of cases (n = 69) 16 17 19 17
Age-adjusted hazard ratio 1.00 1.11 1.05 0.62 0.14
95% confidence interval 0.56, 2.19 0.54, 2.03 0.31, 1.22
Multivariate-adjusted 1.00 1.09 1.01 0.58 0.10
hazard ratio®
95% confidence interval 0.55, 2.16 0.52, 1.99 0.29,1.16
Body mass index, kg/m?
<25.0 (n = 28,162)
No. of person-years 56,667 47,482 48,601 66,647
No. of cases (n = 101) 30 20 26 25
Age- and sex-adjusted 1.00 0.78 0.91 0.60 0.10
hazard ratio
95% confidence interval 0.45, 1.38 0.54, 1.55 0.35, 1.03
Multtivariate-adjusted 1.00 0.78 0.89 0.56 0.06
hazard ratio®
95% confidence interval 0.44,1.38 0.52, 1.51 0.33, 0.97
>25.0 (n = 11,586)
No. of person-years 23,627 19,316 19,553 29,036
No. of cases (n = 46) 14 10 11 11
Age- and sex-adjusted 1.00 0.84 0.86 0.57 0.19
hazard ratio
95% confidence interval 0.37, 1.89 0.39, 1.90 0.26, 1.27
Multivariate-adjusted 1.00 0.80 0.79 0.52 0.12
hazard ratio® -
95% confidence interval 0.35, 1.80 0.36, 1.77 0.23, 1.16

2 pvalues for trend were calculated by treating the green tea consumption categories as an ordinal variable and as

2-sided.
b Less than 1 cup/day was chosen as the reference group.

¢ Adjusted for age (continuous variable, years), sex, educational level (<high school, high school, >college),
cigarette smoking (never smoked, former smoker, current smoker of <20 cigarettes/day, current smoker of >20
cigarettes/day), alcohol drinking (never drank, former drinker, current drinker of <45.6 g ethanol/day, current drinker
of >45.6 g ethanol/day), fish consumption (<2 times/week, 3—4 times/week, every day), and soybean products
consumption (<2 times/week, 3—4 times/week, every day). The model stratified by sex did not include the variable

for sex.

Recent animal and in vitro studies have reported that
green tea and some of its constituents, especially EGCG,
have antitumor activities against several types of hemato-
logic malignancies. For instance, green tea inhibited angio-
genesis and induced apoptosis in animal models of human
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non-Hodgkin lymphoma (21); EGCG suppressed vascular
endothelial growth factor production and induced apoptosis
in chronic lymphocytic leukemia B cells (22); EGCG
induced apoptotic cell death in malignant B cells in vitro
(23); EGCG induced apoptotic cell death in human
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lymphoblastoid B cells through several pathways, such as
production of intracellular reactive oxygen species (24); and
EGCG and some of the other green tea catechins inhibited
matrix metalloproteinase-9 secretion, thus affecting mye-
loid cell differentiation and angiogenesis (25). Furthermore,
a clinical case report documented antitumor effects of oral
green tea extracts in 4 patients with low-grade B-cell ma-
lignancies (36). This evidence supports our results and
might explain the mechanisms of the observed association
of green tea with a reduced incidence of hematologic
malignancies.

Our present results indicate that the preventive effect of
green tea consumption against hematologic malignancies
seems to have a threshold effect rather than a dose-response
effect. The lower risks of hematologic malignancies were
obvious only in the group consuming S cups or more of
green tea daily (Tables 2 and 3). This result is inconsistent
with recent biologic studies indicating a dose-dependent
manner of green tea constituents against hematologic tumor
cells (22—25). These discrepancies between animal experi-
ments and our epidemiologic observations might be due to
differences in species, metabolism of green tea constituents,
accuracy of exposure measurement, degree of confounding
and/or bias, and essential differences in study design. More-
over, although we observed that green tea consumption was
inversely associated with the incidence of all hematologic
malignancies as a whole and lymphoid neoplasms, we were
unable to find any significant association with myeloid neo-
plasms alone. Because the number of cases of myeloid neo-
plasm in this study was very small, we were unable to
conclude whether this lack of association was due to insuffi-
cient statistical power or to pathogenetic differences between
malignant lymphoid and myeloid cells, such as differences in
sensitivity to green tea constituents or in the mechanisms of
development, proliferation, and/or differentiation.

Infection with human immunodeficiency virus, human
T-cell leukemia virus type-1, and Epstein-Barr virus is an
established risk factor for hematologic malignancies (11—
13). Although we were unable to acquire any information
about such viral infections in our participants, infection with
human immunodeficiency virus and human T-cell leukemia
virus type-1 is very rare in this region (37, 38); Japan is
known to have a relatively high rate of human T-cell leuke-
mia virus type-1 infection, but the endemic area is southern
Japan, far from our study area. Epstein-Barr virus is wide-
spread throughout the world, and most adults in any country
are seropositive against Epstein-Barr virus antigen (38). We
thus considered that our inability to assess infection with
such viruses would not substantially distort our result.

Our study had some limitations. First, 13% of all partic-
ipants were lost to follow-up. Nevertheless, this proportion
did not vary across the 4 green tea consumption categories:
the proportions of participants lost to follow-up at the lowest
to highest green tea consumption levels were 14%, 14%,
13%, and 12%.

Second, the number of cases of hematologic malignancies
among our participants was modest in comparison with the
Western population. Therefore, we were unable to evaluate
the association between green tea consumption and risk of
each subtype of hematologic malignancy (e.g., Hodgkin

lymphomas, non-Hodgkin lymphomas, lymphoid leuke-
mias, or myeloid leukemias), even though the risk factors
probably vary according to subtype.

Third, the quality and completeness of the Miyagi Cancer
Registry were not high enough regarding hematologic ma-
lignancies: the level of death-certificate-only diagnosed
lymphoma and leukemia was higher than 20%. Such a fairly
high proportion of death-certificate-only cases might have
led to failure to ascertain some individuals who had hema-
tologic malignancies but did not die during the study period.

Fourth, we were unable to obtain enough information
related to occupational exposures, ionizing radiation, ben-
zene, and so forth, which may affect the risk of hematologic
malignancies (10). Even though we added a variety of po-
tential confounders to our analysis, there were a considerable
number of unmeasured confounders.

Finally, we excluded 6,337 participants from our analysis
because they provided incomplete answers for, or did not
answer the question on, green tea consumption. In this ex-
cluded group, 31 cases of hematologic malignancies were
diagnosed. Because the distribution of baseline character-
istics among those participants was similar to that among
participants in the lowest green tea consumption stratum
(data not shown), we assumed that they were likely to
consume no or less green tea. Using this assumption, we
conducted a sensitivity analysis after including those partic-
ipants in the lowest stratum of green tea consumption. The
result of this analysis did not differ from that of our primary
analysis: the multivariate-adjusted hazard ratios were 0.86
(95% confidence interval: 0.57, 1.30), 0.90 (95% confidence
interval: 0.61, 1.34), and 0.58 (95% confidence interval:
0.39, 0.87) for 1-2, 34, and 5 cups/day or more, respec-
tively, compared with less than 1 cup/day.

We previously reported that green tea consumption was
not associated with risk of gastric cancer (39, 40), breast
cancer (41), colorectal cancer (42), prostate cancer (43), and
lung cancer (44). Hematologic malignancies are the first and
only malignant tumors for which we have derived a signifi-
cant inverse association with green tea consumption. The
differences in evidence between our previous studies and the
present one indicate that hematologic malignancies may
have specific characteristics that result in a response to cer-
tain green tea components.

We concluded that green tea consumption was inversely
associated with the risk of hematologic malignancies in the
general rural population of Japan. Our results have implica-
tions for not only primary prevention of hematologic malig-
nancies but also treatment and/or recurrence prevention.
Further biologic studies and clinical trials are necessary to
confirm the role of green tea in prevention and treatment of
hematologic malignancies.
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ABSTRACT

Background: In Asia, there has been no population-based epidemiological study using the K6, a 6-item instrument
that assesses nonspecific psychological distress.

Methods: Using cross-sectional data from 2006, we studied 43 716 (20 168 men and 23 548 women) community-
dwelling people aged 40 years or older living in Japan. We examined the association between psychological distress
and demographic, medical, lifestyle, and social factors by using the K6, with psychological distress defined as 13 or
more points out of a total of 24 points.

Results: The following variables were significantly associated with psychological distress among the population:
female sex, young and old age, a history of serious disease (hypertension, diabetes mellitus, stroke, myocardial
infarction, or cancer), current smoking, former alcohol drinking, low body mass index, shorter daily walking time,
lack of social support (4 of 5 components), and lack of participation in community activities (4 of 5 components).
Among men aged 40 to 64 years, only “lack of social support for consultation when in trouble” and a history of
diabetes mellitus remained significant on multivariate analysis. Among men aged 65 years or older, age was not
significantly associated with psychological distress, and the significant association with current smoking disappeared
on multivariate analysis. Among women aged 40 to 64 years, a histc}ry of stroke was not associated with
psychological distress. Among women aged 65 years or older, the significant association with current smoking
disappeared on multivariate analysis.

Conclusions: A number of factors were significantly associated with psychological distress, as assessed by the K6.

These factors differed between men and women, and also between middle-aged and elderly people.

Key words: cross-sectional; K6; population-based; psychological distress

INTRODUCTION

Mental health is an important component of overall well-
being. About 14% of the global disease burden has been
attributed to mental illness, mostly due to the chronically
disabling nature of depression and other common mental
disorders."? Although numerous studies have produced
systematic evidence regarding the risk factors for physical
health, the understanding of factors related to mental health,
particularly in Asian countries, is still limited.

In 2002, in an attempt to devise a method to easily assess
mental health in general population surveys, Kessler and

colleagues developed a scale of nonspecific psychological
distress—the K6—that comprises only 6 questions.> The K6
was originally developed to identify persons with a high
likelihood of developing mental conditions, such as
depression and mood or anxiety disorders.* However, the
K6 and the K10 (the K6 plus 4 additional questions related to
symptoms of distress) have also been used to estimate the
prevalence of nonspecific psychological distress in general
population surveys,’ and as part of the World Health
Organization’s World Mental Health Surveys.6 Although
it is brief enough to be added to lengthy general health
questionnaires, a major limitation of the K6 is that it does not
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provide information on the particular psychiatric diagnosis or
diagnoses a respondent may have. Nevertheless, researchers
have begun to use the K6 for studies in clinical settings,” as
well as in epidemiological studies®® and large, nationally
representative surveys. Despite the frequent use of the K6, no
population-based epidemiological study has used this scale to
clarify the factors associated with mental health in Asian
countries.

The objective of the present study was to use the K6 to
identify factors associated with psychological distress in a
community-dwelling Japanese population. We also briefly
describe the overall design of the study, as this is the first
report from a new prospective cohort study, the Ohsaki Cohort
2006 Study.

METHODS -

Study design, setting, and participants

The Ohsaki Cohort 2006 Study is a prospective cohort study,
from which we analyzed cross-sectional data from a baseline
survey. The source population for the baseline survey
comprised community-dwelling individuals aged 40 years or
older who were included in the Residential Registry for
Ohsaki City, Miyagi Prefecture, northeastern Japan, as of
December 1, 2006. The Residential Registry identified 78 101
persons (36397 men; 41 704 women) living in the area.

The baseline survey was conducted from December 1 to
December 15, 2006. A questionnaire was distributed by the
heads of individual administrative districts to  individual
households, and returned by mail. Of the 78 101 persons,
866 were ineligible due to death, move-out, or hospitalization,
yielding an eligible population of 77235. The baseline
questionnaires (described below) were collected from 50210
persons, and valid responses were received from 49855
(22547 men and 27 308 women), who ultimately formed the
study population of cohort participants. Among the study
population, 26 512 persons (53.2%) were aged 40 to 64 years,
and 23 343 (46.8%) were aged 65 years or older. The response
rate was calculated by dividing the study population by the
total eligible population, yielding 64.5%. The corresponding
response rates, with respect to sex and age categories, were
54.9% and 60.4% among men and women aged 40 to 64
years, respectively, and 77.1% and 73.2% among men and
women aged 65 years or older, respectively.

When analyzing the prevalence of psychological distress
and its associations with demographic, medical, lifestyle,
and social factors, we excluded participants for whom K6
data were missing (n=6139). Consequently, the analyzed
population comprised 43 716 participants (20 168 men and
23 548 women; 56.6% of the eligible population).

Baseline survey
The baseline questionnaires for persons aged 40 to 64 years
consisted of the following details in sequence: (1) history of

diseases, (2) family history of diseases, (3) health status
during the preceding year, (4) smoking status, (5) alcohol
drinking status, (6) dietary habits,'" (7) job status and
educational status, (8) present and past body weight and
height, (9) health status in general, (10) sports and
exercise,! 12 (11) psychological distress (K6),>* (12) social
support,!* (13) participation in community activities, (14)
dental status, and (15) reproductive factors (among women).

The baseline questionnaires for persons aged 65 years or
older consisted of the following details in sequence: (1) a
frailty checklist (the Kihon checklist),'* (2) history of
diseases, (3) health status during the preceding year, (4)
smoking status, (5) alcohol drinking status, (6) dietary
habits,'® (7) past body weight and height, (8) health status
in general, (9) pain, (10) daily activities, (11) sports and
exercise,!b1? (12) psychological distress (K6),>* (13) social
support,'® (14) participation in community activities, and (15)
dental status.

Questionnaire items for persons aged 65 years or older were
identical to those for persons aged 40 to 64 years, except that
the former excluded family history of diseases, job status and
educational status, present and past body weight and height,
and reproductive factors in women, and included the frailty
checklist, past body weight and height, pain, and daily
activities.

Measurement of psychological distress

The K6 was used as an indicator of psychological distress.>*
The 6 questions were as follows: “Over the last month, how
often did you feel: (1) nervous, (2) hopeless, (3) restless or
fidgety, (4) so sad that nothing could cheer you up, (5) that
everything was an effort, (6) worthless?” Participants were
asked to respond by choosing “all of the time” (4 points),
“most of the time” (3 points), “some of the time” (2 points), “a
little of the time” (1 point), and “none of the time” (0 points).
Total point score therefore ranged from O to 24. The K6
has been developed using modern psychometric theory and
has been shown to be superior to some existing scales
in brevity and psychometric properties.>*!> The Japanese
version of the K6 has been recently developed, using the
standard back-translation method, and has been validated.!
As suggested by Kessler and colleagues,”” we classified
participants with scores of 13 points or more as having
psychological distress.

Measurement of other variables

The degree of social support available to each person was
assessed by asking the following questions'3: (1) Do you have
someone with whom you can consult when you are in -
trouble?, (2) Do you have someone with whom you can
consult when your physical condition is bad?, (3) Do you have
someone who can help you with your daily housework?,
(4) Do you have someone who can take you to a hospital
when you do not feel well?, and (5) Do you have someone
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who can take care of you when you are ill in bed? This
social support questionnaire consisted of 5 questions, each
requiring an answer of yes or no. This questionnaire was only
available in Japanese, and its validity and reliability were not
evaluated.

. The frailty checklist is a tool developed by the Japanese
Ministry of Health, Labour, and Welfare to screen for frail
persons and is designed to measure actual task performance.'*
Researchers have also begun to use this tool in
epidemiological surveys.'4

Ethical issues

The return of questionnaires completed by the participants
was regarded as consent to participate in the study, which
involved cross-sectional analysis of the baseline survey
data and the longitudinal study of subsequent mortality and
immigration. The study protocol was reviewed and approved
by the Ethics Committee of Tohoku University Graduate
School of Medicine.

Statistical analysis

We used univariate and multivariate logistic regression
analysis to calculate the odds ratios (ORs) for psychological
distress (a K6 total score of >13 points) relative to
demographic, medical, lifestyle, and social factors. In these
analyses, we investigated the following factors: sex, age
(4044, 45-49, 50-54, 55-59, 60-64, 65-69, 70-74, 75-79,
80-84, >85 years), history of hypertension (yes, no), history
of diabetes mellitus (yes, no), history of stroke (yes, no),
history of myocardial infarction (yes, no), history of cancer
(ves, no), smoking status (never, former, current), alcohol
drinking (never, former, current), body mass index (kg/m?)
calculated with self-reported weight and height; <18.5,
18.5-24.9, 2>25.0), daily walking time (<30 min/day,
30 min—1 hour/day, >1 hour/day), social support (yes, none),
participation in community activities (yes, none). In the
multivariate models, the above variables were all adjusted for
each other. Analyses were repeated by stratifying the
population by sex and age categories (4064 years, 65 years
or older). When analyzing the data for men and women aged
40 to 64 years, we further added current employment status
(yes, no) and durat'bon of education (<12 years, >12 years) as
covariates. All statistical analyses were performed with SAS
version 9.1 (SAS Inc., Cary, NC, USA), and all statistical tests
were 2-sided. A P value less than 0.05 was considered to
indicate statistical significance.

RESULTS

Prevalence proportion, and
multivariate analysis of psychological
among the total population

The crude prevalence proportion of psychological distress in
the analyzed population was 6.7% (2921/43716; 95%

univariate and
distress
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confidence interval [CI], 6.5 to 6.9). Univariate analysis
showed that the following were significantly associated with a
higher prevalence of psychological distress: female sex,
young and old age, a history of serious disease, a current
smoking habit, a former alcohol drinking habit, low BMI,
shorter daily walking time, lack of social support, and lack of
participation in community activities.

After mutual adjustment for the variables shown in
Table 1, women had approximately 1.6 times the odds of
psychological distress, relative to men. There was a U-shaped
association between age category (S-year categories from
40-44 to >85 years) and the prevalence of psychological
distress, with a nadir for those aged 65 to 69 years.

History of hypertension, diabetes mellitus, stroke,
myocardial infarction, or cancer were all associated with a
significantly higher prevalence of psychological distress in
the multivariate models (Table 1). Among these diseases,
a history of stroke was most strongly associated with
psychological distress, and had more than 2 times the odds
of psychological distress, relative to those who had no history
of stroke.

A current smoking habit (vs never smoker), former
smoking habit (vs never smoker), former alcohol drinking
habit (vs never drinker), low BMI (vs normal BMI), and less
daily walking time (vs time spent walking >1hr) were
associated with a higher odds for psychological distress, even
in multivariate analysis (Table 1). In contrast, a moderate
daily walking time (vs time spent walking >1hr) was
associated with a significantly lower odds.

Among the variables studied, lack of social support
for consultation when in trouble was most strongly
associated with a high prevalence of psychological distress
in the multivariate models, although the association
between other components of lack of social support
and psychological distress was substantially attenuated in
multivariate analysis (Table 1). The multivariate-adjusted
OR (95% CI) for psychological distress associated with
lack of social support for consultation when in trouble was
2.24 (1.97 to 2.56). The association of lack of participation
in community activities with psychological distress was
also attenuated, but lack of participation in neighborhood
association activities, sports or exercise, volunteering, and
community social gatherings were all associated with a
higher prevalence of psychological distress, even in
multivariate analysis.

Stratified analysis by sex and age categories (40 to
64 years, 65 years or older)

Stratified analysis by sex and age categories (40 to 64 years,
65 years or older) yielded results similar to those for the
participants as a whole (Table 1), but the statistically
significant associations that had been observed between
several factors and psychological distress disappeared in
each stratum.
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Table 1. Univariate and multivariate analysis of the associations between psychological distress and demographic, medical,
lifestyle, and social factors among the total study population?

Variables

No. of persons with
psychological distress

/No. of participants

Univariate OR
(95% C1)

Multivariate OR
(95% CIP°

Sex
Male
Female

Age group (years)
40-44
4549
50-54
55-59
60-64
65-69
70-74
75-79
80-84
285

History of diseases
Hypertension
Diabetes mellitus
Stroke
Myocardial infarction
Cancer

Smoking status
Never
Former
Current

Alcoho! drinking status
Never
Former
Current

Body-mass index
<18.5kg/m?
18.5-24.9kg/m?
225.0 kg/m?

Time spent walking per day
<30min
30min-1hr
z1hr

Lack of social support:
(i) to consult when you are in trouble

(ii) to consult when you are in bad physical condition

{iii) to help with yodr daily housework
(iv) to take you to a hospital
(V) to take care of you

No participation in community activities
(i) Activities of neighborhood association
(i) Sports or exercise
(iii) Volunteering
(iv) Social gatherings

1146/20 168
1775/23 548

316/3702
380/4739
390/5712
398/6734
226/4461
240/5091
296/5242
281/4167
214/2347
180/1521

907/12658
319/3819
156/1012
122/1147
2252432

1443/22219
553/9030
701/9699

1187/17 041
407/3633
1156/20 840

226/1803
1689/26610
752012231 |

1426/16476
710/14 180
658/12024

873/5354
698/4167
852/6701
579/3834
769/5563

1952/22109
2090/23258
2307/28871
2016/22 568

1.00 (referent)
1.35 (1.25-1.46)

1.00 (referent)

0.93 (0.80-1.09)
0.79 {0.67-0.92)
0.67 (0.58-0.79)
0.57 (0.48-0.68)
0.53 (0.45-0.63)
0.64 (0.54-0.76)
0.78 (0.66-0.92)
1.08 (0.90-1.29)
1.44 (1.19-1.75)

1.11 (1.03-1.21)
1.31 (1.16-1.48)
2.63 (2.21-3.14)
1.69 (1.40-2.05)
1.46 (1.27-1.68)

1.00 (referent)
0.94 (0.85-1.04)
1.12 (1.02-1.23)

1.00 (referent)
1.69 (1.50-1.90)
0.78 (0.72-0.85)

2.12 (1.82-2.45)
1.00 (referent)
0.97 (0.89-1.086)

1.64 (1.49-1.80)
0.91 (0.82-1.02)
1.00 (referent)

3.46 (3.18-3.77)
3.39 (3.09-3.72)
2.47 (2.27-2.69)
2.86 (2.60-3.16)
2.71 (2.48-2.96)

2.26 (2.08-2.46)
2.70 (2.47-2.95)
2.48 (2.23-2.75)
2.48 (2.27-2.71)

1.00 (referent)
1.58 (1.41-1.76)

1.00 (referent)

0.93 (0.79~1.09)
0.79 (0.67-0.93)
0.65 (0.56-0.77)
0.54 (0.45-0.65)
0.52 (0.43-0.63)
0.57 (0.47-0.68)
0.60 (0.50-0.72)
0.74 (0.60-0.91)
0.87 (0.69-1.08)

117 (1.07-1.28)
1.26 (1.11-1.44)
2.12 (1.76-2.57)
1.51 (1.23-1.86)
1.48 (1.28-1.73)

1.00 (referent)
1.15 (1.01-1.31)
1.32 (1.17-1.49)

1.00 (referent)
1.49 (1.31-1.70)
0.94 (0.84-1.04)

1.59 (1.36-1.86)
1.00 (referent)
0.96 (0.87-1.05)

1.26 (1.14-1.40)
0.89 (0.79-0.99)
1.00 (referent)

2.24 (1.97-2.56)
1.24 (1.08-1.44)
1.12 (0.99-1.27)
1.27 (1.10-1.46)
1.42 (1.25-1.61)

1.27 (1.15-1.41)
1.63 (1.47-1.81)
117 (1.03-1.32)
1.31 (1.18-1.46)

Abbreviations: OR, odds ratio; Cl, confidence interval.

aThe K6 was used as an indicator of psychological distress,>* with a cut-off point of 213 out of 24 points.*®

bln the multivariate models, all variables shown in Table 1 were adjusted for each other.

The statistically significant association between history of
hypertension and psychological distress disappeared in all
strata. Among men aged 40 to 64 years, there was loss of
significant associations with a history of myocardial infarction,
history of cancer, being a former smoker, spending less than

30 min per day walking, lacking social support for consultation
when in a bad physical condition, lacking social support for
transport to a hospital, lacking social support for receiving
care, lack of participation in community activities in a
neighborhood association, and lack of participation in
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