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ABSTRACT

Background: Almost no studies have investigated the relationship between food intake measured at middle-age and future
disability.

Objective: To examine the association of meat, fish and egg intake with risk of subsequent mortality and/or future decline in
activities of daily living (ADL) among the elderly.

Methods: The cohort consisted of 2,316 Japanese individuals aged 47-60 at the baseline who were randomly selected
throughout Japan and followed up for 19 years from 1980.

Results: Those who ate meat > once every two days were younger, there were more men, daily drinkers, professional
workers, and urban residents compared to those who ate meat < once every two days. Over 19 years of follow-up, 75
participants became dependent due to impaired ADL., A higher intake of meat was associated with a statistically significant
decrease in impaired ADL occurrence (odds ratio=0.61, 95% confidence intervals: 0.38-0.99, P=0.04), Fish and egg intake
were not associated with any difference in impaired ADL occurrence. None of the three foods were associated with any
changes in mortality,

Conclusion: A higher intake of meat may prevent impaired ADL occurrence, although this was not associated with a lower
mortality.

Key Words: Meat, fish, egg. activities of daily living, mortality, a cohort study

INTRODUCTION

The elderly population is increasing in developed countries and, improvements in health care have led to an increase in
lifc expectancy. In 2005, Japan had the highest proportion of those aged 65 and older in the world [1]. Although both life
expectancy and healthy life expectancy in Japan are among longest in the world, the difference in the two expectancies is
about 7 years [2], indicating people in Japan suffer from the activity of daily living (ADL) reduction for & long time before
death. Among many environmental factors that may influence ADL in the elderly, the role played by food is important.
However, almost no studies have investigated the relationship between food intake measured at middle-age and future
disability.

The objective of this prospective study was to clarify the relationship between food intake and impaired ADL surveyed at
19 years after a baseline survey among a Japanese general population aged 47-59 years, Previous studies on food intake and
all-cause and cause-specific mortality led us to hypothesize that food that is known to promote atherosclerosis, such as eggs
or meat, would have a negative influence on future ADL, and food that is known to prevent atherosclerosis, such as fish,
would have a beneficial influence on future ADL [3-9].

METHODS

Subjects and follow-up
The dataset of the cohort study of the National Survey on Circulatory Disorders comprising the National Integrated



Project for Prospective Observation of Non-communicable Disease and Its Trends in the Aged (NIPPON DATA) was used. A
baseline survey was performed in 1980 (NIPPON DATAS0) (10-13). We analyzed the 19-year follow-up data from NIPPON
DATASO in this study.

The study population comprised 3,227 participants (1,413 men and 1,814 women, aged 47 to $9) from 300 randomly
selected districts in 1980. The baseline surveys were carried out at local public health centers and all participants had to be
capable of reaching the examination center without assistance. The participation rate was about 77%. We excluded 286
participants who had a history of coronary heart disease or stroke (n = 39), were missing information in the baseline survey
(n = 54), or were lost to follow-up (n = 193) due to an incomplete residential address at the baseline. Thus, 2,941 were
eligible for follow-up, Among them, 427 died and information about ADL was gathered from 2,514 survivors by
physicians and public health nurses at public health centers in 1999, Consequently, 75% (1,889) of the survivors completed
the information. No potential differences between responders and non-responders in terms of baseline age, gender, BP values,
use of antihypertensive medication, body mass index (BMI), smoking status or serum albumin concentration were observed.
Participants were asked about five basic ADL items (feeding, dressing, bathing, toileting. and transfer: walking indoors)
modified from Katz, et al. [14] and whether each of these could be accomplished without help, with partial help or with full
help. This survey was conducted through telephone interviews (10.5%), face-to-face interviews at home (80,0%), and other
methods (9.5%). In this study, we basically analyzed participants who completed the ADL information alone (N=1,889),
and together with participants who died before the ADL survey (N=2,316). The Instiwtional Review Board of Shiga
University of Medical Science (NO.12-18, 2000) approved the study.

Biochemical and baseline examinations

Baseline BP was measured by trained observers using a standard mercury sphygmomanometer on the right arm of seated
participants after at least 5 minutes of rest.  Hypertension was defined as a systolic blood pressure > 140 mmHg, a diastolic
blood pressure =90 mmHg, or when a participant was receiving medication for high blood pressure. BMI was calculated as
weight (kg) divided by height® (m).

A lifestyle survey was also carried out using a self-administered questionnaire which included the daily consumption of
meat, eggs and fish. Egg consumption was coded as >2 eggs per day, about 1 cgg per day, about | cgg every 2 days, about 1
to 2 eggs per week, and less than one egg per week. Fish, and meat intake were coded separately as >2 times per day, about 1
time per day, about 1 time every 2 days, about 1 to 2 times per week, and less than once per week. Reported information
was confirmed by public health nurses through interviews with the study participants regarding food consumption, smoking,
drinking habit, and present and past medical histories,

Non-fasting blood samples were drawn and centrifuged within 60 min of collection and stored at -70°C until analyses.
Serum total cholesterol, albumin, uric acid and creatinine were analyzed in a sequential auto-analyzer (SMA12/60;
Technicon, Tarrytown, USA) at a single laboratory (Osaka Medical Center for Health Science and Promotion). Serum
concentrations of glucose were measured by the cupric-neocuproline method [15]. Diabetes was determined by medical
history or defined as a serum glucose concentration >200 mg/dl.

Statistical analysis

SAS version 9.1 for Windows (SAS Institute, Cary, NC) was used. Because the number of participants was not large,
participants were classified into the two groups according to meat consumption as < once every 2 days and = once every 2
days, and fish and egg consumption as < once per day and > once per day around the median of these consumption
categories. The chi-square test was used to compare dichotomous variables and the Student's r-test was used to compare
means between two groups according to food consumption. The relationship between food intake categories and impaired
ADL or impaired ADL together with all-cause mortality was calculated using multiple adjusted logistic regression models,
taking a lower food consumption group as a reference, Age-sex-adjusted and multivariate-adjusted odds ratios were
calculated. For multivariate analyses, we adjusted for age, BMI, and cigarette smoking (never and former smokers, current
smokers < 20 cigarettes/day, current smokers 20 to 40 cigarettes/day, and current smokers > 41 cigarettes/day), alcohol
drinking (never, past, non-daily, and daily), hypertension and diabetes (Model 1). Model 1 was also adjusted for serum
albumin and total cholesterol concentrations (Model 2). Model 2 was further adjusted for job type (professional or not) and
urban residence (yes, no) (Model 3). Interactions between sex and the effect of food intake on impaired ADL or
impaired ADL together with all-cause mortality were examined.

RESULTS

The baseline characteristics and outcomes of 1,413 male and 1,814 female study participants in each meat, fish and egg
consumption category are shown in Table 1. In male participants who ate meat > once every two days, there were more
professional workers compared to those who ate meat < once every two days. In men who ate fish > once per day, there were
more daily drinkers and hypertension, and fewer professional workers than in men who ate fish < once per day. In men who
ate eggs = once per day, the mean BMI was smaller than in those who ate eggs < once per day. In women who ate meat >
once every two days, there were more younger participants, more smokers and more professional workers compared to those



who ate meat < once every two days. In women who ate eggs> once per day, the mean total cholesterol concentration was
higher than those who ate eggs < once per day. No differences in crude outcomes (incidence of death, stroke, CHD, or leg
fracture) were noted between the two groups in each of the three food intake categories. The baseline characteristics and
outcomes of the 1,889 survived participants were basically as in Table 1.

During 19 years of follow-up, 502 participants either died or became dependent due to impaired ADL. Table 2 shows
numbers of participants at risk and impaired ADL or death cases, odds ratio (OR), and 95% confidence intervals by age and
sex-adjusted, and multivariate adjusted ORs (model 1 to 3) for death or impaired ADL. Differences in any food intake were
not associated with differences in composite outcome of impaired ADL and death. There were no interactions between
sex and the effect of food intake on impaired ADL together with all-cause mortality.

During 19 years of follow-up, 427 participants died. Table 3 shows numbers of participants at risk and death cases, odds
ratio (OR), and 95% confidence intervals by age and sex-adjusted, and multivariate adjusted ORs (model 1 to 3) for death.
Differences in any food intake were not associated with differences in mortality. There were no interactions between sex and
the effect of food intake on all-cause mortality.

During 19 years of follow-up, 75 participants became dependent due to impaired ADL. Associations of impaired ADL and
food intake in the 1,889 surviving participants are shown in Table 4. A higher intake of meat was associated with a
statistically significant decrease in the occurrence of impaired ADL in all four models. The other covariates in model 3 that
had significant contributions to the outcome were age (P=0.0004), BMI (P=0,009), and urban residence (P=0.02). There
were no interactions between sex and the effect of food intake on impaired ADL.

DISCUSSION

We found that a higher intake of meat during middle age was associated with a statistically significant reduction in future
occurrence of impaired ADL, although it was not associated with change in composite outcome of either died or became
dependent due to impaired ADL.. Intake of fish and eggs was not associated with the composite outcome or with impaired
ADL outcome. These results were unexpected since eggs and meat are believed to promote atherosclerosis, and fish is
known to prevent atherosclerosis. Recently, it has been shown that low to normal serum albumin and total cholesterol
concentrations were associated with impaired ADL using this cohort data, as well as those of other studies [13, 16, 17].
However, in the present study, these concentrations were not different between the two groups in all three food intake
categories.

Meat products are rich in saturated fatty acids that are thought to be atherogenic. In fact, a high intake of meat is classed as
a component presumed to be detrimental to health in studies on dietary patterns, including in a Mediterranean diet [18, 19].
Surprisingly, however, there has been no prospective study to demonstrate the detrimental effects of meat intake on
cardiovascular outcome. Actually, a higher meat intake had a neutral association with all cause mortality while a higher
intake of fruits and nuts was inversely associated with all cause mortality, in a Mediterranean diet study [18]. There have
been some cross-sectional studies related to associations between intake of meat and cardiovascular disease risk factors,
Sadakane et al. identified three dietary patterns from a food frequency questionnaire by factor analyses. In men, the meat
pattern was associated with higher total and high-density lipoprotein (HDL), and low-density lipoprotein (LDL) cholesterol;
in women, it was associated with higher total and HDL cholesterol [20]. Two small studies found no effect of animal protein
intake on blood pressure [21, 22]. The large scaled INTERMAP study showed dietary animal protein intake was not
associated with a higher blood pressure after adjustment for height and weight, while vegetable protein was inversely related
to blood pressure [23]. To date, cross-sectional studies have failed to demonstrate any detrimental effect of meat intake or
animal protein on cardiovascular disease risk factors. Interestingly, several longitudinal studies have suggested a beneficial
effect of meat intake on cardiovascular outcomes. Using the Hiroshima/Nagasaki Life Span Study cohort data, Sauvaget et al.
showed intake of animal products had protective effects against intracerebral hemorrhage and cerebral infarction [24, 25].
Analyzing the Rotterdam Study data, Geleijnse et al. showed CHD mortality was reduced in a higher tertiles of dietary
menaquinone compared to the lower tertile [26]. Since major sources of menaquinone are meat, eggs and cheese; generally
considered to be unhealthy diet, the authors thought it unlikely that the observed reduction in CHD risk was due to
confounding factors. A cross-sectional study in the elderly showed protein intake, especially from animal sources, was
associated with a better preservation of muscle mass [27], and a follow-up study in older, community-dwelling adults
demonstrated dietary protein intake was inversely associated with 3 year lean mass loss [28]. Recently, the intake of animal
protein and fat in Japan has increased significantly; however, the current mean consumption of these nutrients in Japan is
still low compared with Western countries [29-32]. It is possible that even if a very high meat intake is associated with
negative outcomes, a higher intake in a lower range may have beneficial effects. Thus, there appears to be enough evidence
to support our present finding that a higher intake of meat may prevent occurrence of impaired ADL, although it was not
associated with lower mortality.

Another factor that may relate to the association between meat intake and outcomes is socioeconomic status (SES). Lower
SES is associated with all-cause, as well as cardiovascular, morbidity and mortality [33-36). In the present study, a higher
intake of meat was associated with a higher prevalence of professional work and urban residence; markers of a higher SES,
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Urban residence was a significant contributor to a lower risk for impaired ADL in the logistic analysis model. After
adjustment for urban residence, however, a higher intake of meat remained statistically significant.

There are some limitations in this study. We did not assess the baseline ADL condition, therefore we are not sure that all
impaired ADL cases were new incidents during the follow-up period. However, because the participants came on foot to
baseline examinations at local public health centers and we excluded participants who had a history of stroke, we considered
the effect of any lack of information on our results to be negligible. Second, we do not have information on SES, other than
professional work and urban residence. Third, the time span between baseline data collection and ADL data collection is
long; diets might have been changed during this time in Japan. However, according to the National Health and Nutritional
Survey in Japan, the average daily intakes of meat, fish and egg by Japanese aged 50 to 59 in 1986 were 58.7, 102.3 and 40.5
g respectively, and those by Japanese aged 60 to 69 in 1996 were 51.4, 106.7 and 36.4 g, respectively [37]. Namely, there
might not have been significant changes in diets in Japan during the study period.

In conclusion, a higher intake of meat may prevent impaired ADL occurrence, although it was not associated with a lower
mortality.
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Abstract

To clarify the relationship between accumulation of cardiovascular risk factors and five-year decline
in instrumental activity of daily living (IADL) among a cohort representative of the Japanese
population aged 65 years and over.

DESIGN

A population-based cohort study

METHODS

A cardiovascular risk survey of 8,384 men and women aged 30 years or older and randomly selected
throughout Japan was performed in the 4% National Survey on Circulatory Disorders. Of these,
elderly participants (aged 65 years and older) were invited to the first IADL survey assessed by the
Tokyo Metropolitan Institute of Gerontology (TMIG) Index of Competence in 1995. The second IADL
survey was performed in 2000. Participants in both surveys were eligible for the present study. The
relationship between the number of cardiovascular risk factors at baseline and the five-year
difference in IADL scores was examined by linear regression analysis.

RESULTS

Decrease in IADL scores was larger in those with cardiovascular risk factors than in those without.
As the number of cardiovascular risk factors increased, IADL scores decreased significantly
(p=0.029).

CONCLUSION

Preventive interventions directed against cardiovascular risk factors, especially against their
accumulation, may contribute to maintaining IADL in the Japanese elderly.

[Objectives]

It is very important to create a society in which the elderly can live a healthy and active life for as
long as possible. To minimize disability in elderly people in Japan, where the numbers of those aged
65 and older are increasing year by year, we need to clarify modifiable risk factors that predict future
decline in activity of daily living (ADL) (1,2). ADL is often used to evaluate the disabled elderly, for
example, those requiring rehabilitation or nursing home admission, However, as ADL is not suitable
to screen elderly residents who are not disabled but have potential needs for home health-care
services, (3) another indicator is needed to evaluate the ability to live independently in the
community. Instrumental activity of daily living (IADL) has been used in this manner. (4); however,
most previous studies to clarify the determinants of IADL have been cross-sectional in design.

Cardiovascular risk factors, such as hypertension, dyslipidemia, and diabetes are often clustered
(5-7). The presence of multiple risk factors, recently termed metabolic syndrome, has been reported
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to increase the risk of developing or dying from cardiovascular disease such as myocardial infarction
and stroke. However, to our knowledge, few studies have examined the relationship between the
accumulation of cardiovascular risk factors and future decline in IADL in a community setting.
Accordingly, we attempted to follow-up a cohort thought to be representative of the Japanese
population to evaluate the relationship between the five'year decline in JADL and accumulation of
cardiovascular risk factors measured in the National Survey of Circulatory Disorders, 1990.

[Methods]

A cohort study of the participants in the 4'* National Survey on Circulatory Disorders, Japan was
performed in 1990; this study was called NIPPON DATA90 (National Integrated Project for
Prospective Observation of Non-communicable Disease And its Trends in the Aged, 1990). The
details of this cohort have been previously reported (1,2,56-9). A total of 8384 community residents
(3504 men and 4880 women, 2 30 years old) from 300 randomly selected districts participated in the
survey and were followed until November 15, 2000. The overall population aged 30 years and older in
all districts was 10,956, and the participation rate was 76.5%. Accordingly, these participants were
thought to be representative of the Japanese population. We performed a survey of IADL in 1995 and
2000 of the surviving elderly (65 years and older) members of this cohort. Each survey was conducted
in cooperation with the local public health centers, using the multidimensional 13-item index of
competence developed by the Tokyo Metropolitan Institute of Gerontology (TMIG Index of
Competence) (3,10).

Participants who were 60 or older in 1990 were designated as the subjects of the first IADL survey
in 1995 (n=2831). Of these, 286 died before 1995 and 404 were inaccessible because the relevant
public health centers were not able to cooperate with the survey. Therefore, 2141 were selected as
subjects in 1995. Of these, 32 declined to participate and 40 were inaccessible; therefore, 2,069
subjects were available for this first IADL survey. They were followed up until 2000. During these
five years, 120 moved and could not be contacted, 301 died, and four were lost to follow-up for
unknown reasons. Accordingly, 1644 participants were eligible as subjects of the second IADL survey
in 2000. Of these, 36 declined to participate, 89 could not be contacted, and 297 had missing
information. Finally, a total of 1222 subjects (492 men, 730 women) were eligible for the analysis.

We used the TMIG Index of Competence, a widely used scale for measurement of IADL with
demonstrated reliability and validity (3,4,12). The first five questions (No. 1-5) inquire about
instrumental independence, the subsequent four (No. 6-9) about intellectual activity, and the
remaining four (No. 10-13) about social role. The respondent selects either "yes" (one point) or "no"
(zero points), and the maximum score is 13 points (3,12). The individual five-year difference in IADL
scores was calculated by subtracting the score in 1995 from that in 2000. We used home-visit
interviews to assess subjects; if this was impractical, the questions were asked over the phone or the
questionnaire was mailed.

Risk factors for cardiovascular disease were defined as the following seven items in 1990:
hypertension (systolic blood pressure, SBP > 140 mmHg and/or diastolic blood pressure, DBP > 90
mmHg), diabetes (casual blood glucose > 200 mg/dl and/or HbAlc > 6.0), hypercholesterolemia (total
cholesterol, TCH > 240 mg/dl), low serum high-density lipoprotein (HDL) cholesterol (HDLC < 40
mg/dl), high serum triglyceride (TG) (TG > 150 mg/dl), obesity (BMI > 25 kg/m2), and current
smoking.

We examined whether the difference in IADL scores differs depending on the presence or ahsence
of each risk factor. We conducted a t-test or one-way analysis of variance for continuous variables
and a chi-square test for proportions. We also performed a linear regression analysis to evaluate the
relationship between the number of these risk factors and the five-year difference in scores of IADL
rated by TMIG Index of Competence after adjusting for sex, age, and alcohol consumption. A P value
of < 0.05 was considered significant. The Statistical Package for the Social Sciences (SPSS Japan Inc,
version 14.0J, Tokyo, Japan) was used for the analyses,

The present study was approved by the Institutional Review Board of Shiga University of Medical
Science (No. 12-18, 2000).

[Results]
The mean age of subjects in 1995 was 71.9 (standard deviation, SD= 5.0) years for men and 72.8
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(SD= 5.7) years for women. The difference in IADL scores rated by TMIG Index of Competence is
shown by sex and age group in Table 1. Between the two surveys, mean IADL scores decreased
significantly in the older age groups in both men and women. The absolute value of decrease in JADL
scores was also large in the older age groups in both men and women. In men aged 65 to 69, the
decrease in IADL score was 0.412 points, while in those aged 85 years and older, it was 3.167. In
women aged 65 to 69, the decrease in IADL score was 0.476 points, while in those aged 85 and older
it was 3.143.

Participants were classified into "risk status categories” according to the number of cardiovascular
risk factors (obesity, hypertension, hypercholesterolemia, diabetes, low serum HDLC, high serum TG,
and current smoking). Table 2 shows the means and prevalence of each risk factor. There was no
difference in mean age between the risk status categories. Hypertension was the most prevalent risk
factor in all categories except for the 4+ risk factors category in women. In the 4+ risk factor category,
obesity was observed in 63.4% of men and 80.0% of women, In this category, diabetes was also
detected in 66.2% of men and 79.5% of women.

Table 3 shows the difference in IADL scores between 1995 and 2000, focusing on the
presence/absence of cardiovascular risk factors. The decrease in IADL scores was larger in both men
and women with any cardiovascular risk factors (with the exception of hypercholesterolemia and
high serum TG) than in those without. In this comparison: however, no significant difference was
observed other than for low serum HDLC in women.

Table 4 shows the relationship between the five-year difference in IADL scores and the number of
cardiovascular risk factors at the baseline survey. As the number of cardiovascular risk factors
increased, IADL scores decreased significantly (p=0.029). Among subjects who were regarded as
independent with respect to basic (physical) ADL in the first IADL survey in 1995, IADL scores also
decreased significantly as the number of cardiovascular risk factors increased (p=0.034),

[Discussion]

The present study found a significant inverse relationship between the number of cardiovascular
risk factors and decrease in IADL scores during the five-year period in this representative sample of
elderly Japanese people. Even though the effect of each individual risk factor did not reach
statistical significance, accumulation of cardiovascular risks resulted in a significant decrease in
IADL scores. These results suggest that appropriate management of the cardiovascular risk factors
might prevent decline in IADL in elderly residents

Okamura et al. reported that elderly residents in two communities located in Akita and Kochi
prefectures with systolic hypertension (= 160 mmHg) showed a 3.41-times-higher odds ratio (OR) for
having low IADL scores than those with normal blood pressure (13). However, they surveyed TMIG
Index of Competence only at the end of follow-up. In the Framingham Disability Study, Pinsky et al.
reported that hypertension, obesity, and diabetes adversely affected ADL in women after 27 years,
while only hypertension adversely affected ADL in men (14). However, IADL was not evaluated in
that study. We reported the impact of serum albumin and total cholesterol (TC) on ADL in NIPPON
DATA80 (15), Serum albumin was inverzely associated with a composite outcome of death or
impaired ADL in the group below the median of TC in both sexes. However, in that study, IADL was
not evaluated and the assessment for ADL was performed only at the end of follow-up.

The above-mentioned previous studies focused only on the relationship between the respective
risk factors and ADL or JADL. As previously reported, individual risk factors such as hypertension,
dyslipidemia, and diabetes, are associated with the development of cardiovascular disease. However,
even though each of these cardiovascular risk factors may only elevate risk by a minor degree, the
risk becomes more “powerful” when they are combined (16, 17). Metabolic syndrome is the concept of
a cluster of risk factors comprising insulin resistance, increased abdominal fat, dyslipidemia, and
hypertension (18). To our knowledge, the present study is the first to show the relationship between
accumulation of cardiovascular risk factors and IADL of the community dwelling elderly in a cohort
design.

The present study suggests that the presence of multiple risk factors might contribute to decline in
IADL in the future. Cerebral infarction associated with impaired cognition but without a clinical
history of stroke is common, even in older men and women (19). Bokura et al. suggested that the
clustering of metabolic risk factors tended to increase the prevalence of such silent cerebral ischemic



lesions in 1,151 healthy Japanese subjects (20). Furthermore, Elias et al. indicated that risk factor
profile for stroke was associated with low cognitive performance in a cross-sectional analysis of the
Framingham Offspring Study (21). These findings were consistent with those of the present study.

There are several limitations to our study. First, the risk factors we selected were examined not in
the initial IADL survey but in the survey conducted five years before this. However, the accuracy of
cardiovascular risk factor definition was assured because risk factors were based on medical
examinations rather than on respondents’ self-reporta. Moreover, participants with severe disease at
the time of the risk factor survey might have found it difficult to attend the first IADL survey, which
was held five years later. This might have allowed us to avoid "reverse-causality”; in other words,
participants with subclinical severe disease that was not detected by the risk factor survey were less
likely to be included in the first IADL survey. Second, we observed a significant decline in IADL in
the ex-smoking group. Smoking has been recognized as an important risk factor for various health
hazards. Because prevalence of former smoking was extremely high among the Japanese men in this
study, we speculated that these elderly Japanese men were forced to give up smoking because of
severe illness or aging, which itself correlated to decline in IADL. Finally, because the IADL survey
was conducted only every five years, we could not pinpoint exactly when and why IADL declined
during the five'year period.

In conclusion, we found a significant relationship between the number of cardiovascular risk
factors and the decrease in IADL scores among this cohort 1s thought to be representative of the
Japanese population. Interventions aimed at preventing cardiovascular risk factors, especially the
accumulation of such risk factors, may therefore be effective to prevent future decline in IADL for
the Japanese elderly, allowing them to live a healthy and active life.
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Appendix Questions on the multidimensional 13—-item index of competence

(1) Can you use public transportation (bus or train) by yourself? Yes. or No.
(2) Are you able to shop for daily necessities? Yes. or No.
(3) Are you able to prepare meals by yourself? Yes, or No.
(4) Are you able to pay bills? Yes. or No.
(8) Can you handle your own banking? Yes. or No.
(6) Are you able to fill out forms for your pension? Yes. or No.
(7) Do you read newspapers? Yes. or No.
(8) Do you read books or magazines? Yes. or No.

(9) Are you interested in news stories or programs dealing with health? Yes. or No.

(10) Do you visit the homes of friends? Yes. or No.
(11) Are you sometimes called on for advice? Yes. or No.
(12) Are you able to visit sick friends? Yes. or No.
(13) Do you sometimes initiate conversations with young people? Yes. or No.

Table 1. Mean scores of instrumental activities of daily living (IADL) assessed by
the Tokyo Metropolitan Institute of Gerontology (TMIG) Index of Com petence

Ql Mes?% SD Meaiooo gy ems DL P ealie
Men
65-69 204 12.0 1.9 114 29 -0.412
70-74 164 11.9 1.8 10.7 3.3 -1.134
756°79 81 11.8 2.0 9.4 3.9 -2.222 <0.001
B0-B4 37 10.7 3.3 7.9 38 -2 568
85+ 6 7.6 2.6 3.2 1.9 -3.167
Women
65-69 290 12.2 1.6 11.6 22 -0.476
70-74 208 11.9 2.0 10.8 3.1 -1.154
7579 142 112 2.2 9.4 36 1634 <0001
80-84 69 9.8 3.0 6.8 3.8 -2.8566
B85+ 21 7.4 3.9 4.4 36 -3.143

?’he maximum score is 13.
Mean ZTTADL was calculated by substracting the score in 1995 from than in 2000.
* The comparison was made between age groups by chi-square test.
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Table 2. Means and preval of b
DATA%0

istics stratified by the number of risk factors at the baseline survey, NIFPON

Number of risk factors
None One Torg Theee Fowormae | U

Men
Number of participants (%) 48(10.1) 134 (28.1) 144 (30.2) BE(18.0) 65(18.8)
Age (yr) 72.6+6.0 728254 TLEx4.T 716244 713447 0.093
Body mass index 2 25 (%) 0.0 42 128 275 63.4 <0.001
Smoking habit

Ex:smoker (%) 60.4 53.7 208 256 26.2 0,001

Current smoker (%) 0.0 23.1 66.0 58.1 84.8 )
Drinking habit

Ex-drinker (%) 104 78 B3 105 16.8

PR 0.285

Daily drinker (%) 45.8 B6.7 66.9 442 48.2
Hypertension (%) 0.0 56.0 75.7 72.1 89.2 <0.001
Hypercholesterclemia (%) 00 232 63 174 431 <0001
Low HDL (%) 0o 6.0 18.1 477 5.4 <0.001
High TG (%) 0.0 7.6 16.0 69.8 83.1 <0,001
Diabetes (%) 0.0 45 132 278 66.2 <0,001
Women
Number of participants (%) 80(11.8) 207 (30.7) 193 (28.68) 121 (18.0) 73 (10.8)
Age (yr) 720457 72.8:58 72.745.8 73.2+5.8 78,2451 0,465
Body mass index (%) 0.0 10.7 811 49.2 80.0 <0.001
Smoking habit

Ex-smoker (%) 256 14 1.6 4.1 2.7 00

Current smoker (%) 0.0 34 4.7 83 218 '
Drinking habit

Ex-drinker (%) 0.0 0.0 0.0 08 41 06

Daily drinker (%) 5.0 18 41 33 4.1 '
Hypertension (%) 0.0 59.9 76.7 83.5 01.8 <0.001
Hypercholesterolemia (%) 0.0 10.6 821 4486 49.3 <0.001
Low HDL (%) 00 58 124 38.0 60.3 <0.001
High TG (%) 0.0 B2 383 66.9 84.5 <0.001
Diabetes (%) 00 11.1 316 47.9 79.5 <0.001
HDL, high density lipoprotein. TG, triglyceride,
The number of risk factors was the sum of the following seven items: hyper ion, diak I hol low serum HDL

cholestrol, high serum TG, obesity, and current smoking.



Table 3, Decrease in IADL scores from 1995 to 2000 by the presence/absence of risk factors, NIPPON DATA90

Men Women
Age 71.9(£5.0) 72.8(£5.7)
N mean ZIADL P value N mean AIADL P value
BMI
BMI<25 400 -1.11 0.545 513 -1.11 0.211
BMIz225 92 -1.32 217 1.40
Smoking habit
Non-smoker 92 -0.87 664 *1L.16
Ex-smoker 173 -1.43 0.268 19 247 0.142
Current smoker 227 -1.04 ’ 47 -1.26
Hypertension
8 -1.09 5 -1.11
SBP<140 and DBP<%0 180 0.768 258 0.544
SBP>140 or DBP=90 312 -1.18 472 -1.24
Hypercholesterolemia
TCH<240 422 -1.17 0.890 500 -1.14 0.804
TCH=240 55 ‘1,11 174 -1.21
HDL
HDL=40 353 -1.10 0.483 548 -1.03 0.016
HDL<40 124 -1.32 126 -1.71
TG
TG<150 330 <124 0.410 433 -1.09 0.396
TG=150 147 -0.99 241 -1.29
Diabetes
Glucose<200 and HbAlc< 6.0 443 -1.11 0.178 633 112 0.209
Glumae;ZDG or HbA1c>= 6.0 34 -1.82 41 -1.71

TADL, instrumental activities of daily living.
HDL, high density lipoprotein. TG, triglyceride.
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