
1. Introduction

Malnutrition has been widely regarded as a health-
care problem among elderly people1). The serum
albumin level is usually used to assess nutritional
status, with less than 3.5g/dl of serum albumin concen-
tration defined as ''hypoalbuminemia''.

Low serum albumin level was related with poor
health status among not only institutionalized or hospi-
talized elderly people2-4), but also community-dwelling
elderly people5-7).

Many studies have shown that even where the

serum albumin level was within normal range, a lower
albumin level was a reliable predictor of poor
outcomes such as higher mortality8-13), higher risk of
cardiovascular disease14, 15) and functional decline16) in
the future.

Moreover, decreasing serum albumin level within
normal range was associated with decline in muscle
mass17, 18) and muscle strength19) resulting in impaired
mobility and balance among elderly people.

These investigations have suggested that
decreasing serum albumin concentration among
community dwelling elderly would be a sign of future
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Summary This study was done to clarify the association of serum albumin and aging in community-

dwelling independent elderly aged 65 and over.  Subjects were 36,674 people who had had a basic

health examination at least one time from 2001 to 2007 in Habikino-city, Osaka.

As a cross-sectional study, prevalence of hypoalbuminemia (Alb≦3.5g/dl) was higher in older age

of both men and women.  Comparing albumin level by age group, older people showed a higher

albumin level.  As a longitudinal study, we calculated changes in albumin level for seven years.  The

results showed that albumin level decreased 4.25±0.25 g/dl to 4.21±0.23 g/dl for men (p<.001),

4.30±0.23 g/dl to 4.25±0.22 g/dl for women (p<.001).

The findings of this study suggested that a decrease in albumin level of both men and women

among community-dwelling elderly was significantly associated with aging.
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frailty and may result in the need for future care.
Thus prevention of hypoalbuminemia has been a
consideration in preventive health service for
community dwelling elderly.

In this regard, previous studies have described
the effect of ageing on serum albumin level20-24).

Several studies have shown that a decline in
albumin level with age was an effect of age-related
chronic diseases20-22).

Other studies have shown changes of serum
albumin level with aging by longitudinal study. Gomi
demonstrated that about 60,000 subjects over 65 years
old in community dwelling showed decreasing serum
albumin level with aging by 4-y longitudinal study23).
Shibata et al. revealed decreasing serum albumin
level with aging by a 10-year longitudinal study of 400
subjects24).

Although the information gathered thus far has led
to a better understanding of the effect of aging on
serum albumin concentration, the question of whether
decreasing serum albumin with aging occurs with
normative aging or other age-related factors is still
unknown.

Even though decline in serum albumin concen-
tration is affected by normative aging or other age-
related factors, preventive frailty related with hypoal-
buminemin is a significant consideration for indepen-
dent community-dwelling elderly.

This study conducted to clarify the association
of albumin level and aging in cross-sectional and 7-y
longitudinal study using large cohort data of health
examination participants in community-dwelling
elderly aged 65 and older.

2. Materials and Methods

1. Study subjects
The data were collected in Habikino-city, with a

population of 118,695, and a 65-year-old and over
population of 22,825 in 2005. The sample for this
study comprised community dwelling elderly aged
65 and older who had participated in a health exami-
nation organized by Habikino-city.

The total number of participants in the health
examination for seven years from 2001 to 2007 was

41,367 (14,611 men and 26,756 women). 2,153 men
and 2,540 women were excluded by uncertain liver
diseases assessed by applicable GOT≧36 or GPT≧
39 values because albumin is protein synthesized in
the liver.

The total number of study subjects was 36,674
(12,458 men and 24,216 women); 3,742 persons in
2001, 4,617 persons in 2002, 5,622 persons in 2003,
5,183 persons in 2004, 5,286 persons in 2005, 5,835
persons in 2006 and 6,389 persons in 2007. These
subjects included those who had had a health exami-
nation more than one time in those seven years.

The protocol of this study was approved by the
Institutional Review Board of Osaka Prefecture
University. All the data were compiled by the health
center of Habikino-city, which allowed Osaka
Prefecture University to use these data for analysis in
this study.

2. Albumin
Blood samples were collected by medical practi-

tioners in Habikino-city. Each medical doctor sent
the samples to the laboratory to analyze blood count
and biochemical parameters. Albumin concentrations
were determined by the Bromocresol Green (BCG)
procedure at the medical laboratory.

3. Statistical analysis
In view of differences between men and women,

all values were stratified by sex. Data analysis was
performed using the statistical package SPSS 13.0J for
Windows.

4. Cross-sectional study
First of all, all subjects were divided by sex and

six age groups: ages 65-69y, 70-74y, 75-79y, 80-84y,
85-90y, and ≧90y, and calculated percent distribution
of hypoalbuminemia (Alb≦3.5 g/dl).

Second, subjects who were participants in the
health examination in 2001 were divided into six age
groups. The difference in albumin level by age groups
was calculated and tested along with the relationship
between age and albumin level by one-way analysis of
variance.
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5. Longitudinal study
To test the changes of albumin level for seven

years, we followed those who had participated in a
health examination in 2001 as the first year to 2007 as
the last year of the survey.

Differences of albumin level between 2001 and
2007 were calculated by age and sex, and tested by
paired t-test. The percentage reduction of decreasing
albumin value for seven years was calculated.

Changes of albumin level in each year for seven
years were examined by ANOVA and linear least-
square methods.

3. Results

1. Prevalencece of hypoalbuminemia (Alb≦3.5 g/dl)
by age and sex

Prevalence of hypoalbuminemia among
community-dwelling elderly was calculated by sex
and age groups.

As shown in Table 1, all participants were divided
into two age groups: young-old of 65-74y and old-old
of age ≧75y. Prevalence of hypoalbuminemia showed
higher value in the old-old group of both men and
women than in the young-old age group.

Hypoalbuminemia appeared in ranges 0.30-1.30%
in the age 65-74 years, to 0.79-9.85% at age 75 and
over for men, and range 0.08-0.73% to 0.93-5.38 % at
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       Men             Women    

Year    　　n  　　Incidence of hypoalbuminemia (%)  　　n  　　Incidence of hypoalbuminemia (%)                       

 　(young-old/old-old)      65-74y　　75y and older Total 　(young-old/old-old)  65-74y　　75y and older  Total　　　　　

2001    1,223   1.30    7.45    3.19     2,519     0.54    5.38    2.14　　　　　　

 　　 (847/ 376)       　　(1,682 / 837) 

2002    1,544                 0.84    5.34    2.46     3,073                 0.39    3.62    1.46  

 　　(1,076 / 468)       　　(2,052 / 1,021) 

2003    1,952                  0.31    9.85    2.10     3,670                 0.17    4.33    1.63  

 　　(1,292 / 660)       　　(2,377 / 1,293) 

2004    1,757                  0.57    3.07    1.59     3,426                 0.27    2.69    1.11  

 　　(1,170 / 587)       　　(2,236 / 1,190) 

2005    1,748                   0.86    1.25    1.49     3,538                 1.03    0.66    1.27  

 　　(1,190 / 558)       　　(2,332 / 1,206) 

2006    1,977                    0.30    1.71    0.86     3,858                  0.08    1.51    0.60  

 　　(1,332 / 645)       　　(2,466 / 1,392) 

2007    2,257                 0.40    0.79    0.84     4,132                  0.73    0.93    0.90  

 　　(1,497 / 760)       　　(2,619 / 1,513)

     Albumin value (g/dl)      

         　mean       S.D.　　　　　　　　　　　　　　　　    

   65-69  　　  494   　4.30  ±  0.28     

   70-79  　　  561   　4.23  ±  0.32     

   80-89  　　  148   　4.03  ±  0.47     

   ≧90  　　　20   　3.76  ±  0.33     

   Total  　   1,223   　4.22  ±  0.34      r＝=-.271 

   65-69 　   1,052   　4.32  ±  0.27     

   70-79  　   1,065   　4.25  ±  0.28     

   80-89  　　  347   　4.10  ±  0.36     

   ≧90  　　　55   　3.83  ±  0.47     

   Total  　   2,519   　4.25  ±  0.31      r＝=-.292 

 *** : p<0.001      

***

***

Men

Women

Age      n Correlation coefficient

Table 1 Prevalence of hypoalubuminemia (Alb≦3.5g/dl) by sex and age groups among community-
dwelling elderly aged 65 and older in each year from 2001 to 2007

Table 2 Comparison of albumin value (g/dl) by age groups among elderly aged 65 and
older who participated in health examination in 2001



the same age for women.
In addition, subjects were divided by sex and six

age groups: ages 65-69, 70-74, 75-79, 80-84, 85-89
and 90 and over.

Figure 1 showed that hypoalbuminemia appeared
more likely among the older and men, values for men
ranged from 0.7% in the 65-69 group to 21.0% in
ages 90 and over, and 0.2% to 14.1 % in women of the
same age.

2. Comparing albumin level by sex and age
The relationship of albumin level to age was

calculated by sex and age groups.
A total of 3,742 subjects who participated in a

health examination in 2001 were divided into four
age groups: 65-69, 70-79, 80-89 and 90 and over.

Table 2 shows that albumin level ranged from
4.30±0.28 g/dl at ages 65-69 years to 3.76±0.33
g/dl at age 90 and over in men, and 4.32±0.27 g/dl to
3.83±0.47 g/dl in women of the same age.

A one-way analysis of variance was conducted to
test the relationship between albumin level and age.
There were a significant difference in albumin level in
both of men (p<.000) and women (p<.000).

3. A longitudinal study: Changes of albumin level
for seven years

The albumin level of subjects who had a health
examination in both 2001 and 2007 was followed.
Table 3 shows the comparison of albumin level by sex
in 2001 and 2007.

A decline in albumin level was more likely in
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 　   　　          albumin value (g/dl)        

        　  2001   　　 2007    

Men      628    4.25 ± 0.25   　4.21 ± 0.23  ***   -0.95% 

Women  1,404    4.30 ± 0.23   　4.25 ± 0.22  ***   -1.20% 

Value are expressed as mean ±SD.  

***: p<0.001compared with serum albumin level in 2001and 2007.        

number of subjects % change in 7 years

Table 3 Changes in albumin value over 7 years among aged 65 and older who participated in
health examination in both 2001 and 2007

Fig. 1 Prevalence of hypoalbuminemia by age groups 
and sex.
This figure shows percent distribution of haypo-
albuminemia (Alb≦3.5 g/dl) differed from sex
and six age groups. Total number of subjects 
was 12,458 of men and 24,216 of women, who 
participated in a health examination from 2001 to
2007.

Fig. 2 Changes of albumin level for seven years.
Subjects were participants of a health examination
every year from 2001 to 2007 (296 of men, 712
of women). The dotted line shows changes of 
mean albumin level in each year for seven year.
The solid line shows approximate line of 
decreasing albumin level for seven year. R2 was
0.522 of women and 0.134 of men by linear 
least-square method. ***P＜0.001



women than men. The albumin level of men decreased
from 4.25±0.25 g/dl in 2001 to 4.21±0.23 g/dl in
2007 (p<0.001) and -0.95% reduction for seven year.
The albumin level of women decreased from 4.30±
0.23 g/dl in 2001 to 4.25±0.22 g/dl of women in
2007 (p<0.001), and -1.2% reduction for seven years. 

The albumin level of subjects who who had a
health examination every year from 2001 to 2007
was followed.

Figure 2 shows the changes of albumin level for
seven years among men and women.

Differences in albumin level were tested by
Turkey's test. There were significantly lower levels in
2007 than in 2001 (men: p<.001, women: p<.001)
among both men and women.

4. Discussion

The findings of this study provide information
about the relationship between albumin level and
aging. The results support previous study which
demonstrated that albumin level decreases with age.

As to the association of albumin level and age,
first of all, the results showed that an increase in
hypoalbuminemia was more likely among ''old-old''
elderly aged 75 and older, and at ages 80s and 90s for
both men and women. This result supports previous
study21-23). The prevalence of hypoalbuminemia showed
higher in men than women.

Both men and women aged 90 and over showed a
remarkable increase in low albumin level (Alb≦
3.5g/dl). In the future, our society will see greater
longevity and an increasingly older population. Thus
the result of this study provides valuable informa-
tion about albumin level at age 90 and over in men and
women for future study.

Second, serum albumin level differed with age
groups and showed decrease with age. These results
showed similar results to previous study which
reported 4.29 g/dl for those in their 60s, 4.25 g/dl for
those in their 70s, and 4.13 g/dl for those in their
80s20).

As to longitudinal study, changes in albumin level
for 7-y among community dwelling elderly showed
that serum albumin level decreased in men and

women. Percent reduction in serum albumin level for
7y showed -0.95% in men and -1.2% in women.

Previous studies showed the percent reduction in
serum albumin level for 5y was -1.9% among men and
-1.5% among women23). Findings in this study suggest
that albumin level gradually declines with aging and
the rate of decrease in albumin level of men was less
than women. The percent reduction of albumin level
with age and sex requires more study in the future.

The strength of the present study was that it was a
large cohort study. Previous study analyzed data from
community-dwelling elderly, but the total number of
subjects was small21-23). This study, however, was
conducted using a large number of typical community
dwellers who participated in a health examination at
least one time in seven years, which was the half of the
older population living in the city.

The subjects in this study were self-supporting
elderly people living in community. Elderly people in
an institution or hospital have a managed living
environment, and their nutrition is especially managed
through the provided meal services. On the other
hand, community-dwelling elderly live independently
and differ in nutrition status by lifestyle. Differences
in nutrition status are common among community-
dwelling elderly, so subjects in this study were the
elderly in general.

Two limitations of the study are as follows. First,
the relationship between albumin concentration,
nutrition status, and physical activity was not analyzed
in this study, because lifestyle among community
dwelling elderly differs by individual.

Second, data in this study was compiled from
Japanese elderly living in Habikino city, which is a
suburb of Osaka. Data for a future study could be
compiled from different areas, such as a city or rural
area. Lifestyle, especially nutrition status or eating
habits, can be differentiated by generation, culture, and
ethnicity.

In conclusion, this study demonstrates that
decreasing albumin level was significantly associ-
ated with aging among community dwelling older
aged 65 and over. Thus, observing albumin level with
aging becomes an important method would for
promoting health among elderly people.
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