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The purpose of this study is to understand knowledge about and general attitudes towards nutrition, dietary restriction 
attitudes, and dietary restriction behavior in the Taiwanese elderly, and the relationship of these various components 
to each other.  Data from the Elderly Nutrition and Health Survey in Taiwan (1999-2000) were used for analysis and 
included 1937 elderly persons aged over 65.  The results indicated that the elderly had poor nutrition knowledge, 
especially about the relationship between nutrition and disease.  Elderly nutrition attitudes were fair; they tended to 
disagree with misconceptions about “healthy” or functional foods and also had quite positive general eating attitudes. 
However, the Taiwanese elderly hold quite strong attitudes influenced by Chinese traditional or food-texture-related 
dietary restrictions.  Elderly people frequently avoid eating foods considered unhealthy by modern medical science 
(e.g. high fat/cholesterol foods) as well as foods forbidden by Chinese traditional medicine (e.g. “heating” foods, 
“cooling” foods).  Most of the elderly regularly eat three meals a day, however, they seldom pay attention to dietary 
and nutrition information.  The most important sources of nutrition information are offspring or family members, TV, 
and medical practitioners. In general, elderly men with a higher educational level and living in less remote areas had 
better nutrition knowledge, held more positive nutrition attitudes, and kept to dietary restrictions less frequently.  
Elderly people’s nutrition knowledge was positively related to their health-care attitudes, general eating attitudes, 
high-fat or high-cholesterol food restriction behavior, fermented or pickled food restriction behavior, attention to 
nutrition information, and regularity of meals.  However, nutrition knowledge was inversely related to Chinese 
traditional or food-texture-related dietary restriction behaviors. The results of this study suggest that education of 
elderly people about nutrition is important, and the design of such nutrition education programs should consider the 
low educational levels of the elderly.  Children or other family members may also be included in the program. The 
use of TV as a medium for nutrition education of the elderly may also be important for nutrition educators. 
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 Introduction   
According to the United Nations, “an advanced age 
society” is one where the percentage of the population 
over 65 is higher than 7%.  By this definition, Taiwan be-
came a society of advanced age in September 1993.  In-
creased life expectancy is accompanied by the increased 
incidence and prevalence of chronic disease.  A healthy 
and nutritious diet can prevent disease and improve health 
conditions leading to an improved quality of life for older 
people.1-5 Food faddism is one among many influencing 
factors on elderly food choices.6  For older persons, some 
dietary restrictions may be due to culture and some due to 
physiological states.  For thousands of years, people in 
Chinese and Indian societies have believed that certain 
foods are either ‘heating’ (or ‘fire increasing’) or ‘cooling’ 
(or ‘fire reducing’) in the body when eaten.  In accordance 
with the Chinese belief of yin and yang, health is thought 
to result from a proper balance of ‘heating’ and ‘cooling’ 
foods.7,8 In addition, poor dental health may cause elders 
to avoid eating  foods   with  tough  texture,  and  high-fat  
or  high-cholesterol foods are avoided due to suggestions 
from medical practitioners and dietitians based on modern 

 
 
 

medical science. Nutrition knowledge presumably influ-
ences attitudes and eating behavior.9   But food restriction 
behavior and its relationship with nutrition knowledge and 
attitudes has not been well studied.  The purpose of this 
study is to understand knowledge about and general atti-
tudes towards nutrition, dietary restriction attitudes, and 
dietary restriction behavior in the Taiwanese elderly. 
 
Subjects and methods 
Data collection 
This study is part of the Department of Health sponsored 
Elderly Nutrition and Health Survey in Taiwan conducted 
between 1999 and 2000.  A multistaged,  stratified  random 
sampling method was used in this study.10  A total of 1937 
elderly persons aged over 65 completed the interview  with 
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a response rate of 55.2%.  All of those who completed the 
interview also completed the nutrition knowledge, atti-
tudes, and behavior scales were used for this analysis.  The 
survey population was stratified into 13 strata in the ori-
ginal design,10  which comprise 4 strata (“Hakka areas”, 
“Mountain areas”, “Eastern areas”, “PengHu islands”) of 
particular geographic locations and ethnic groups, and 9 
strata of the remaining areas of Taiwan. For ease of com-
parison, the 9 strata within “Northern”, “Central” and 
“Southern” parts of Taiwan were regrouped as “Urban” 
and “Rural” areas based on population density as this is an 
indicator of urbanization.  The cut-off points used for 
urban areas were: (1) Northern: greater than 3,044 
persons/km2, (2) Central: greater than 2,600 persons/km2, 
(3) Southern: greater than 3,184 persons/ km2.  
 
Measures 
The nutrition knowledge, attitudes and behavior scales 
were developed by the researchers.  The 48-item know-
ledge scale included three subscales: (1) 8 items related to 
the relationship between nutrition (e.g. calories, fat, cho-
lesterol, salt/sodium, sugar, dietary fiber, calcium, iron, 
smoked food) and disease, (2) 15 items related to the 
requirements of different food groups, and (3) 15 items 
related to the comparison of foods in terms of specific 
nutrients (e.g. calorie, fat, cholesterol, protein, sodium, 
sugar, dietary fiber, calcium, iron) and cooking method.  
The format of the scale included true-false, multiple-
choice and open-ended questions. “I don’t know” was 
provided as a possible answer choice for all questions.  
Inter-item reliabilities (Cronbach alpha coefficient) of the 
total scale and the three sub-scales were 0.93, 0.89, 0.73, 
and 0.87, respectively. The test-retest reliabilities (N=44) 
were 0.95, 0.93, 0.74 and 0.91, respectively. 
      The nutrition attitudes studied included general nu-
trition attitudes (attitudes related to eating, health-care, 
and ‘healthy foods’) and dietary restriction attitudes.  To 
facilitate ease of answering, we chose a 3-point Likert-
type format with the response items ranging from ‘agree’, 
‘neutral’ to ‘disagree’, and one extra item of ‘I don’t 
know’. Principal axis factor analysis with varimax ro-
tation, screen-test and criteria of a Kaiser eigen value 
larger than 1 were used to determine the number of 
factors.   Items that loaded over 0.30 were considered part 
of a particular factor. The final scale contained 21-items 
which was divided into three factors (subscales).  They 
accounted for 26.0% of the total variance and the Cron-
bach alpha reliability coefficient of the total scale was 
0.69. The three subscales and their Cronbach alpha 
coefficients were: (a) health-care related attitudes (8 
items), 0.73 (b) general eating attitudes (8 items), 0.66 (c) 
Chinese traditional or food-texture-related dietary re-
striction attitudes (5 items), 0.58. The test-retest relia-
bilities (N=44) were 0.75, 0.74, 0.75 and 0.63, re-
spectively.  Three types of foods were under the third fac-
tor:  Chinese traditional dietary restriction items (cooling 
and heating), food-texture or mouth-feel-related dietary 
restriction items (irritating, rough, cold and hot), and  
natural foods.   These  particular  food  items  were chosen 
based on the results of interviewing 21 elderly persons  
(12 men and 9 women)  in  the questionnaire development  
 

stage.   
   The nutrition behaviors studied here focused mainly on 

dietary restriction behavior, meal patterns, and behaviors 
which may influence the dietary intake of elders, such as 
attention to nutrition information and sources of nutrition 
information.  The food items listed were based on the re-
sults of interviews mentioned above.  The 3-point Likert-
type format was used with response items ranging from 
‘usually’ and ‘sometimes’ to ‘seldom’ and ‘I don’t know’.  
The dietary restriction behavior scale could be broken 
down into four factors by factor analysis using the method 
mentioned above.  The four factors accounted for 36% of 
total variance.  The Cronbach alpha coefficients of the 
total scale was 0.86 and for the four subscales were  
(a) Chinese traditional or food-texture-related dietary re-
striction behavior (7 items): 0.81. As in the attitude scale, 
there were three types of foods under this factor: Chinese 
traditional dietary restriction items (cooling and heating), 
food-texture or mouth-feel-related dietary restriction items 
(irritating, rough, tough, cold and hot) and natural foods;  
(b) high-fat and/or cholesterol food restriction behavior (8 
items): 0.80; (c) pickled or fermented food restriction be-
havior (2 items): 0.76; and (d) high starch and/or high 
sugar food restriction behavior (2 items): 0.56. The test-
retest reliabilities (N=44) were 0.85 for the total scale and 
0.75, 0.85, 0.88 and 0.52 for the four subscales, re-
spectively.  Other nutrition related behaviors studied were: 
meal patterns, attention to nutrition information, and sour-
ces of nutrition information.  Examples of questions about 
nutrition knowledge, attitudes and dietary restriction beha-
vior are shown in Appendix 1. 
 
Statistics 
Data were analyzed using the Statistical Analysis System 
(version 8.2) for Windows.  Data were weighted by resi-
dential area to represent the Taiwanese population using 
the models developed by the SUDAAN Software Com-
pany, but not including data for performing Pearson 
product-moment correlation. One-way analysis of vari-
ance was used to compare the differences in nutrition 
knowledge, attitudes and behavior among elderly people 
of different genders, age groups, educational levels and 
residential areas. The Pearson product-moment corre-
lation coefficient was used to study the relationships be-
tween nutrition knowledge, attitudes, and behavior.  The 
significant level used was  P<0.05. 

Results 
Demographics characteristics of the sample 
The characteristics of the subjects are listed in Table 1. 
The sample was composed of equal numbers of men and 
women and 70% were between 65 and 74 years of age.  
Almost 80% of the sample had only primary school edu-
cation or lower.  Chi-Square analysis revealed that the di-
stribution of gender and educational level of the sample 
was not significantly different from the overall population 
(data not shown).  No data on age distribution of the over-
all population was available for comparison.  In order to 
have a sufficient sample size of relevant ethnic groups, the  
sampling design had a distribution of residential areas and 
the data was weighted by residential area for analysis. 
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Dietary and nutrition knowledge, attitudes and behavior 
in the elderly 
The mean, standard deviation, and percentage of correct or 
positive responses out of the total scale and subscales are 
presented in Table 2. 

Nutrition knowledge 
The results showed that the nutrition knowledge of the 
Taiwanese elderly was poor in all three aspects studied, 
and that they were least knowledgeable about the relation-
ship between nutrition and disease. On average they 
answered only 49.4% of the nutrition knowledge questions 
correctly. 

Nutrition attitudes 
From the mean percentage of positive responses on the 
three attitude subscales (Table 2), we found that elderly 
people expressed favorable attitudes toward healthy foods. 
They tended to disagree with misconceptions about 
‘healthy’ or functional foods, and they also had quite posi-
tive general eating attitudes.  However, the Taiwanese el-
derly held quite strong Chinese traditional or food-texture-
related dietary restriction attitudes. A total of 78.8% of 
elderly people agreed that older persons should avoid eat-
ing irritating foods, 74.4% believed in avoiding cold foods  
and 65.1% believed in avoiding ‘cooling’ foods  (these are  
 
 

foods considered “cold” for the human body by Chinese 
traditional medicine, but are not cold in actual temper-
ature measured).  More than 80% of elderly people 
agreed that older persons should eat natural foods when 
possible. 

Dietary restriction behavior 
From the percentages of positive responses to dietary re-
striction behaviors, we found that a moderate to high 
number of elderly people abided by Chinese traditional 
or texture-related dietary restrictions.  Sixty-seven per-
cent of participants stated that they usually avoided 
eating foods that are irritating (acidic, spicy, etc.), 59.3% 
usually avoided foods with a tough texture, 53.5% usu-
ally avoided cold foods, 50.9% usually avoided ‘heating’ 
foods, 45.8% usually avoided ‘cooling’ foods, 41.5% 
usually avoided hot foods and 40.8% usually avoided 
rough foods.  On the other hand, many elderly people 
also reported that they usually avoided eating certain 
foods considered unhealthy by modern medical science, 
mainly those foods in the high-fat/high-cholesterol 
category, such as offal (66.9%), lard (63.7%), fried foods 
(63.3%), ham and sausages (54.9%), shrimp and crab 
(52.9%), fatty meats and skin (45.7%). Pork and ordinary 
red meats were also in this category, but they were 
avoided by only 27.7% and 19.8% of elderly people. 
Compared to the high-fat/cholesterol foods, fewer elderly 
people avoided fermented foods, pickled foods, high 
sugar or high starch foods.  Only 35.1% of participants 
stated that they usually avoided eating fermented foods, 
25.7% usually avoided eating pickled foods, 35.6% usu-
ally avoided eating sweet foods and 20.0% usually avoi-
ded eating high starch foods. 

 

       Other nutrition related behaviors 
   Meal pattern 
   More than 96% of participants stated that they usually  
   ate breakfast, 98.2% usually ate lunch, 98.7% usually ate  
   dinner (Table 3), and 94.6% usually ate all three meals. 

  Attention to nutrition information  
  Sixty percent (60.2%) of participants stated that they   
  seldom paid attention to nutrition information, 24.0%  
  paid attention sometimes, while only 15.8% of elderly  
  people usually paid attention to nutrition information. 

  Sources of nutrition information 
  The major sources (Table 4) of nutrition information for   
  elderly people were offspring or relatives (58.1%), TV  
  (49.7%), and medical practitioners (48.3%). Among  
  health professionals, dieticians were not as an important  
  source of information as medical practitioners or nurses.  
  Only 8.2% of elderly people received information from  
  dietitians, which was a much lower number than that for  
  medical practitioners (48.3%) and nurses (29.2%).   
  Although TV was an important source, other forms of  
  mass media were not; only about twenty percent of parti- 
  cipants received information from newspapers, maga- 
  zines or radio.  Very few elderly people obtained infor- 
  mation from continuing education courses or lectures. 
 
  
 

  Table 1.  Characteristics of Subjects (N=1937) 
 

 N % 
Gender   

Male 970 50.1 

Female 967 49.9 

Age-group   

65-69 754 38.9 

70-74 636 32.8 

75-79 347 17.9 

≥ 80  200 10.3 

Educational background 

No formal education 680 35.1 

Primary school 857 44.2 

Junior & Senior high school 266 13.7 

College & above 126 6.5 

Missing     8 0.4 

Residential area   

Urban areas  739 38.1 

Rural areas 605 31.2 

Hakka areas 148 7.6 

Mountain areas 143 7.4 

Eastern areas 152 7.8 

PengHu islands 150 7.7 
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Comparison of nutrition knowledge, attitudes and beha- 
vior based on demographic characteristics of elderly  
people 
Table 5 shows the mean, standard deviation and summary 
results of the ANOVA of nutrition knowledge, attitudes, 
and dietary restriction behaviors by elderly demographic 
characteristics. 

Knowledge 
The results showed that elderly people who were male, 
younger, and had higher educational levels had better nu-
trition knowledge than those who were female, older, and 
with lower educational levels.  In addition, compared with 
those living in eastern Taiwan or the PengHu islands, 
elderly people living in urban areas, rural areas, or Hakka 
areas were more knowledgeable about nutrition. 

Attitudes 
Elderly persons who were male, younger, and had higher 
educational levels, expressed more positive attitudes about 
general nutrition; they agreed less with folk health care 
methods and foods, and agreed more with general eating 
and food selecting attitudes. On the other hand, elderly 
persons  who  were  female, had  lower  educational levels, 
and lived in rural areas or the PengHu islands expressed 
significantly stronger Chinese traditional or texture- 
related restriction attitudes. 

 
Behavior 
When we looked at all of the dietary restriction behaviors 
together, those respondents who were female, junior 
college graduates or higher, and those living in the Peng-
Hu islands, abided by dietary restriction behaviors more 
frequently.  Elderly persons who were male, and those 
living in urban or mountain areas restricted their diets less 
frequently.  As far as specific dietary restriction behavior 
was concerned, participants who were female, older, and 
living in the PengHu islands restricted almost all types of 
foods studied more often than elderly persons from other 
areas with the exception of high starch/sugar foods.  No 
statistically significant differences were found among 
elderly people of varying demographic characteristics for 
restricting high starch/sugar foods.  Older respondents ex-
hibited Chinese traditional or texture-related dietary re-
striction behaviors more frequently.  Elderly people who 
had a higher educational level avoided eating fermented or 
pickled foods more frequently.  As mentioned above, el-
derly people from the PengHu islands exhibited all types 
of dietary restriction behaviors more frequently than 
others, while elderly people from eastern Taiwan restricted 
their diet less frequently than others. 
 
Relationship between dietary and nutrition knowledge, 
attitudes, and behavior 
The correlation coefficients (r) for dietary and nutrition 
knowledge, attitudes, and behavior are reported in Table 6.  
Participants’ nutrition knowledge was positively related to 
health-care attitudes, general eating attitudes, high-fat or 
high-cholesterol food restriction behavior, fermented or 
pickled food restriction behavior, attention to nutrition 
information and regularity of meals.  Nutrition knowledge 

Table 2.  Mean and percentage of correct or positive responses on nutrition knowledge, attitudes and dietary 
restriction behavior scales (N=1937) 
 

 Total score Mean S D % of correct or 
positive response

Dietary and nutrition knowledge-total 48 23.7 0.6 49.4 
Relationship between nutrition and disease  18 7.5 0.3 41.7 
Requirements of different food groups  15 8.1 0.2 54.0 
Comparison of foods in terms of specific nutrients 15 8.0 0.3 53.3 
Health-care related attitudes 24 17.9 0.3 74.6 
General eating attitudes 24 16.8 0.4 70.0 
Chinese traditional or food texture related dietary restriction attitudes 15 12.8 0.2 85.3 
Dietary restriction behaviors-total 19 8.7 0.2 45.8 
Chinese traditional or food texture related restriction behaviors 7 3.6 0.2 51.4 
High fat/ cholesterol foods  8 4.0 0.1 50.0 
Fermented / pickled foods 2 0.6 0.1 30.0 
High starch/sugar foods 2 0.6 0.5 30.0 

Table 3.  Frequency of eating three meals ( N=1937)
 

     Usually Sometimes Seldom 
Breakfast     1850  (96.1%) 56  (2.5%) 31 (1.5%) 

Lunch   1897 (98.2%) 34  (1.5%) 6  (0.3%) 

Dinner   1908 (98.7%) 19  (0.8%) 10 (0.5%) 

Table 4.  Sources of dietary and nutrition information  (N=1937)
 
Sources Medical 

practitioner 
Nurse Dietitian Spouse Offspring 

or 
relatives 

Friend 
or 

neighbor

Salesman Newspapers 
and  

magazines 

TV Radio Continuing 
education 
courses 

Lectures

Yes (%) 48.3 29.2 8.2 22.8 58.1 35.4 4.7 22.1 49.7 19.1 4.1 5.3 

No (%) 46.9 65.1 84.2 72.0 37.4 60.0 89.7 72.2 45.7 75.5 90.6 89.6 
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was inversely related to Chinese traditional or texture-
related dietary restriction behaviors.  

   Significant positive correlations were found between 
health-care attitudes and general eating attitudes, fermen-
ted  or  pickled  food  restriction  behavior and attention to 
nutrition information. Significant negative correlations 
were found between health-care attitudes and Chinese tra-
ditional or food-texture-related dietary restriction attitudes 
and behavior. General eating attitudes were inversely 
correlated with Chinese traditional or food-texture-related 
dietary  restriction  attitudes  and behavior, however,  they   
 

were positively  related  to  fermented  or  pickled food 
restriction behavior, attention to nutrition information, and 
regularity of eating meals.  Significant positive correla-
tions were found between Chinese traditional or food-
texture-related restriction attitudes and the four dietary 
restriction behaviors studied, as well as regularity of 
eating meals.  A positive relationship existed between 
attention to nutrition information and three dietary re-
striction behaviors, excluding Chinese traditional or food-
texture-related restriction behavior. 
 
 

 

Table 5.  Summary of ANOVA of nutrition knowledge, attitudes, and dietary restriction behavior by demographic 
characteristics of the elderly (N=1937, P <0.05) 
 

Mean ± SD               
Variable 

N 
Nutrition 

knowledge-
total 

Health 
related 

attitudes 

General 
eating 

attitudes 

Chinese 
traditional 

or food 
texture 
related 
dietary 

restriction 
attitudes 

Chinese 
traditional 

or food 
texture 
related 
dietary 

restriction 
behavior 

High fat/ 
cholesterol 

food 
restriction 
behavior 

Fermented/ 
pickled 

food 
restriction 
behavior 

High starch/ 
sugar food 
restriction 
behavior 

Dietary 
restriction 
behavior-

total 

Gender           
(1) male 970 25.1±0.6 18.4±0.3 17.2±0.4 12.6±0.2 3.3±0.2 3.6±0.2 0.7±0.1 0.5±0.1 8.1±0.5 
(2) female 967 22.1±0.8 17.3±0.4 16.4±0.5 13.0±0.1 3.9±0.3 4.3±0.2 0.5±0.1 0.6±0.1 9.4±0.5 
  (1)>(2) (1)>(2) (1)>(2) (2)>(1) (2)>(1) (2)>(1) (1)>(2)  (2)>(1) 

Age-group           
(1) age 65-69 754 26.5±0.5 18.2±0.3 17.2±0.4 12.9±0.2 3.4±0.3 3.8±0.2 0.6±0.1 0.6±0.1 8.4±0.5 
(2) age 70-74 636 24.7±0.8 18.3±0.3 17.1±0.4 12.8±0.2 3.5±0.3 3.9±0.2 0.6±0.1 0.5±0.1 8.5±0.5 
(3) age 75-79 347 22.1±1.0 17.5±0.3 16.3±0.5 12.9±0.2 3.9±0.3 4.2±0.2 0.6±0.1 0.5±0.1 9.2±0.6 
(4) age 80 above 200 16.9±1.4 17.0±0.4 15.8±0.5 12.5±0.2 3.9±0.2 4.1±0.3 0.6±0.1 0.6±0.1 9.1±0.6 
  (1)>(2)> 

(3)>(4) 
(1)(2)> 
(3)(4) 

(1)(2)> 
(3)(4) 

 (3)(4)> (1) 
(3)>(2) 

    

Educational level  
(N =1929) 

         

(1) none 680 23.7±0.6 16.8±0.5 15.5±0.7 13.1±0.1 4.0±0.5 4.0±0.4 0.4±0.1 0.6±0.1 9.0±0.9 
(2) primary    
     school 

857 18.9±0.8 18.0±0.2 16.6±0.4 12.8±0.2 3.5±0.2 3.8±0.2 0.6±0.1 0.5±0.0 8.4±0.4 

(3) high school 266 24.2±0.7 19.1±0.3 18.5±0.3 12.2±0.2 3.2±0.2 4.0±0.2 0.8±0.1 0.6±0.1 8.6±0.4 
(4) college &  
     above 

126 32.2±0.8 20.0±0.3 20.3±0.3 12.3±0.3 3.4±0.2 4.6±0.2 1.1±0.1 0.5±0.1 9.6±0.5 

  (4)>(3)> 
(2)>(1) 

(4)>(3)> 
(2)>(1) 

(4)>(3)> 
(2)>(1) 

(1)>(3) (4) 
(2)>(3) 

 (4)>(2) (3) (4)> (3) 
(2)> (1) 

 (4)> (2)(3)

Residential area           
(1) urban areas 739 25.0±0.6 18.4±0.4 17.2±0.5 12.4±0.2 3.3±0.1 4.2±0.1 0.7±0.1 0.6±0.1 8.8±0.3 
(2) rural areas 605 22.5±1.1 17.5±0.5 16.5±0.8 13.2±0.1 3.9±0.5 4.0±0.4 0.6±0.1 0.6±0.1 9.5±0.3 
(3) Hakka areas 148 25.0±3.1 17.5±0.6 16.8±1.3 13.3±0.8 3.7±0.7 3.0±0.8 0.4±0.1 0.5±0.2 7.6±1.4 
(4) mountain  
     areas 

143 18.3±5.2 17.2±1.0 16.1±1.0 12.4±0.3 4.0±0.4 2.8±0.7 0.7±0.3 0.4±0.1 8.0±1.2 

(5) eastern areas 152 17.0±2.3 17.1±1.4 16.1±0.3 11.7±0.7 3.0±0.1 3.4±0.1 0.5±0.0 0.6±0.0 7.4±0.2 
(6) PengHu  
     islands 

150 15.3±2.3 18.3±0.8 14.9±0.5 13.3±0.2 5.6±0.2 5.8±0.1 1.0±0.1 0.7±0.1 13.1±0.4 

  (1)(2)(3)> 
(5)(6) 

 (1)>(6) (2)(6)> (1) 
(4)(5) 

(6)> 
(1)(2)(3 ) 

(4)(5) 
(1)(4)> (5)

(6)> 
(1)(2)(3) 

(4)(5) 
(1)> (4)(5)

(6)> 
(1)(2)(3) (5) 

(1)>(3) 

 (6)>(1) 
(2)(3)(4) (5)

(1)>(5) 
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Discussion 
Nutrition knowledge may influence dietary behavior di-
rectly or through nutrition attitudes.  Dietary behavior may 
further become dietary patterns and influence one’s nu-
trient intake.11-13 Therefore, understanding people’s nu-
trition knowledge, attitudes, and behavior is the basis for 
nutrition education.  Dietary restriction attitudes and beha-
vior were especially focused upon in this study because 
there are many dietary taboos in Chinese culture in addi-
tion to the dietary restrictions relating to degenerative 
diseases that many elderly persons encounter.  Results 
showed that the nutrition knowledge of the Taiwanese 
elderly was poor, especially about the relationship be-
tween nutrition and disease.  Elderly persons who were fe-
male, older, with lower educational levels, and living in 
remote areas (e.g. eastern Taiwan, mountain areas, and the 
PengHu islands) scored lower on the knowledge scale 
than males with higher educational levels and living in 
more urban areas.  All of these outcomes were similar to 
those found in other studies.11,14-17  In regards to nutrition 
attitudes, the Taiwanese elderly have quite positive ge-
neral nutrition attitudes, but at the same time also exhibit 
strong Chinese traditional or food-texture-related dietary 
restriction attitudes, especially elderly women with lower 
educational levels.  Unlike the case for nutrition know-
ledge,  the  elderly from different residential areas did not  
differ much in their nutrition attitudes.  Only those resi-
ding in rural areas and the PengHu islands held stronger 
Chinese traditional or food-texture-related dietary re-
striction attitudes.  Elderly people from mountain areas 
and  eastern  Taiwan  did  not  differ  from urban and rural   

 
 
 
elderly in nutrition attitudes.  We also found that the Tai-
wanese elderly frequently followed Chinese traditional or 
food-texture-related dietary restriction behavior as well as 
many modern medical dietary suggestions, but rarely 
sought nutrition information.  More than half of the el-
derly persons studied avoided eating irritating, (acidic, 
acrid, etc.) tough or cold foods.  On the other hand, only 
30% of elderly people avoided eating fermented/pickled 
foods or high-fat/high-cholesterol foods which were 
classified as “forbidden foods” for older persons by me-
dical practitioners and dietitians based on modern medical 
evidence.  Elderly people from the PengHu islands under-
took almost all of the dietary restrictions except those 
against high starch/sugar foods more often than the elderly 
from other areas.  Elderly people from mountain areas less 
frequently avoided eating Chinese traditional or food-
texture-related restricted foods and high-fat/cholesterol 
foods, while elderly people from Hakka areas avoided fer-
mented foods less frequently.  Overall, elderly people 
from the PengHu islands exhibited all types of dietary re-
striction behaviors more frequently than the elderly from 
other areas, and the elderly from eastern Taiwan restricted 
their diet less frequently than those in other areas.  
     Further analyses or studies would be necessary to fully 
explain the differences.  However, some of the differences  
in dietary restriction behaviors of elderly people from 
different areas can be explained by differences in ethnic or 
other characteristics.  Elderly people in the PengHu is-
lands, especially the women, are of predominantly Fu-
kienese origin.  Due to geographic location, the PengHu 

Table 6.  Pearson correlation coefficients (r) between nutrition knowledge, attitudes, and behavior of elderly persons 
 

r values Variable 

1 
N =1873 

2 
N =1873

3 
N =1873

4 
N =1873

5 
N =1873

6 
N =1873

7 
N =1873 

8 
N =1873 

9 
N =1697

10 
N =1873

1.Nutrition knowledge-total 1.000 0.290* 0.435* 0.012 -0.123* 0.064* 0.116* 0.042 0.444* 0.053* 

2. Health-care related attitudes  1.000 0.357* -0.154* -0.145* 0.024 0.146* 0.028 0.150* 0.037 

3.General eating attitudes   1.000 -0.119* -0.187* -0.014 0.093* -0.039 0.385* 0.083* 

4.Chinese traditional or food texture  

related dietary restriction attitudes 

   1.000 0.351* 0.069* -0.044 0.070* -0.007 0.051* 

5 Chinese traditional or food texture  

related dietary restriction 

    1.000 0.454* 0.193* 0.295* -0.003 0.004 

6. High fat/cholesterol food restriction      1.000 0.307* 0.339* 0.087* 0.054* 

7. Fermented/pickled food restriction        1.0000 0.210* 0.151* 0.02*7 

8. High starch/sugar food restriction        1.000 0.072* 0.002 

9. Attention to nutrition information         1.000 0.083* 

10. Regularity of eating meals          1.000 

* P < 0.05 



227               Nutrition knowledge, attitudes, and behavior                                                 
 

islands have been isolated from modern society for a long 
time. Therefore the elderly of the PengHu islands have 
lower educational levels and retain more Chinese tra-
ditions. Elderly people living in mountain areas and 
eastern Taiwan are mainly Taiwanese aborigines.10 In 
their  traditional culture, meat and offal are considered 
precious foods and can be eaten only by men or used for 
special occasions, such as religious ceremonies and 
weddings.18  The results indicated that elderly people in 
both the mountain areas and eastern Taiwan restricted 
high-fat/cholesterol foods less frequently than the urban 
elderly, but only elderly people in the mountain areas 
abided by Chinese traditional food restrictions less fre-
quently.  This may be the result of the influences of 
culture transmission and information accessibility which 
occurred when aborigines moved to the plains.  Therefore, 
eastern Taiwanese elderly aborigines have accepted Chi-
nese culture more readily than those living in the moun-
tain areas.  Hakka people have many unique traditions; 
one of the most famous Hakka foods is pickled or 
fermented vegetables.  This may explain why the Hakka 
elderly avoided such foods less frequently.  The influ-
ences on eating behavior are very complex, and may be 
due to differences of ethnicity, culture, and educational 
background.  The results showed that participants’ nutri-
tion knowledge positively correlated with general eating 
attitudes, health-related attitudes and dietary restriction 
behaviors encouraged by modern medical science, but 
negatively correlated with Chinese traditional or food-
texture-related dietary restriction attitudes and behaviours. 
In addition, those with poorer nutrition knowledge such as 
women with lower educational levels, living in remote 
areas, also held stronger Chinese traditional or food-
texture-related dietary restriction attitudes and performed 
those dietary restriction behaviors more frequently. We 
especially focused on dietary restriction or food taboos 
because there are many dietary restrictions for the 
Taiwanese elderly; some from Chinese culture and some 
from modern medical science. The results of factor ana-
lysis showed that the Chinese traditional dietary restriction 
items were in the same factor as food-texture-related 
dietary restriction items for both attitude and behavior 
scales.  The authors suspect that this is because both of 
them are related to the “physical” characteristics of food.  
     Many studies have pointed out similar results regarding 
eating patterns of the elderly.  Davidson, Lirermore, An-
derson and Kanfman19 mentioned that elderly people 
avoided fried food and food with strong flavor.  The 
Nutrition and Health Survey in Taiwan 1993-1996 
(NAHSIT 1993-1996) also indicated that the frequency of 
eating fried foods decreased with increasing age in 
Taiwan.17   Loss of teeth is a major age-related change that 
can influence food intake.  As a result, elderly people tend 
to avoid meat and other foods which are difficult to chew 
and eat softer or high carbohydrate foods.20,21  Researchers 
have also reported that losses in taste and smell perception 
occur as part of normal aging in addition to certain disease 
states and pharmacological interventions.   Sensory decre-
ments can not only reduce the enjoyment of food but can 
alter food intake.22  Many people have suggested that this 
is the reason why the elderly have an increased intake of 
salt and sugar.22,23 This may also explain why fewer elder-

ly Taiwanese avoided fermented foods, pickled foods,  
high sugar or high starch foods than other types of foods 
in this study.   Horwath24 pointed out that as age increases, 
elderly people decrease their intake of red meat, eggs, 
fried and high-fat foods, increase their intake of 
vegetables, chicken and fish, and use oil rich in PUFA to 
replace oil rich in SFA. 
     The major sources of nutrition information for the Tai-
wanese elderly included offspring or relatives, TV, and 
medical practitioners.  Because 80% of the elderly have 
either no formal education or only primary school edu-
cation, this may limit their accessibility to written edu-
cational materials.  Therefore, the offspring or other fami-
ly members of older persons should be included in elderly 
nutrition education programs. Dietitians were not as an 
important source of information compared to medical 
practitioners and nurses; this might reflect the fact that 
Taiwanese people seldom seek nutrition counselling from 
dietitians because it is not covered by the National Health 
Insurance policy.  As a result, medical practitioners or 
nurses have become the major sources of nutrition in-
formation when the elderly visit hospital. Many studies 
have indicated that the nutrition knowledge of doctors and 
nurses is not satisfactory.25-28 Lin et al., and other Tai-
wanese researchers29-31 have also found that the nutrition 
knowledge of Taiwanese interns, residents, primary care 
physicians and nurses is poor. Therefore medical practi-
tioners and nurses may not be appropriate as the major 
source of nutrition information. Re-evaluating the Na-
tional Health Insurance Policy to include nutrition coun-
selling may be a way to increase the number of elderly 
persons seeking nutrition information from dietitians.  
Grotkowski and Sims reported that there were no sig-
nificant associations between TV as a dietary and nutrition 
information source and nutrition knowledge and atti-
tudes.11   However, since elderly Taiwanese spend a lot of 
time watching TV and stated that TV was a popular 
source of dietary and nutrition information, how to better 
use TV as a medium for nutrition education of the elderly 
could be important for nutrition educators. 
 
 
Acknowledgements  
This research was sponsored by the Department of Health, 
Taiwan, Republic of China. Our gratitude also goes to the 
Academic Paper Editing Clinic, NTNU, Taiwan, Republic of 
China. 
 
References 
1. Horwath CC, Kouris-Blazos A, Savige GS, Wahlqvist ML. 

Eating your way to a successful old age, with special 
reference to older women. Asia Pac J Clin Nutr 1999; 8 (3): 
216-225. 

2. Schlienger JL, Pradignac A, Grunenberger F. Nutrition of 
the elderly: A challenge between facts and needs. Horm Res 
1995; 43: 46-51. 

3. Arnet JW, Zahler LP. Dietary intake and health habits of 
healthy, retired, elderly men. J Nutr Elderly 1993; 12 (3): 
43-58. 

4. Ahmed FE. Effect of nutrition on the health of the elderly. 
JADA 1992; 92: 1102-1108. 

5. Schlenker ED, Feurig JS, Stone LH, Ohlson MA,  
Mickelsen O. Nutrition and health of older people. Am J 
Clin Nutr 1973; 26: 1111-1119. 



                                                                         W Lin and YW Lee                                                                          228 

6. Read M, Schlenker ED. Food selection patterns among the 
aged. In: Smith JM, ed. Nutrition in Aging. 2nd ed. Mosby 
Inc: St. Louis, MO, 1993  

7. Anderson EN Jr. 'Heating and cooling' foods in Hong Kong 
and Taiwan. Soc Sci Inf 1980; 19:237-268. 

8. Gould-Martin K. Hot cold poison and dirt: Chinese folk 
medical categories. Soc Sci Med 1978; 12:39-46. 

9. Thomas AR, Farthing MA. Intervening to change the 
public’s eating behaviour. In:  Kaufman M, ed. Nutrition in 
Public Health. Aspen Pub. Inc: Gaithersburg, MD, 1990. 

10. Pan WH, Hung YT, Shaw NS, Lin W, Lee SD, Chiu CF, 
Lin MC, Chen SY, Hong CM, Huang TY, Chang HY, Tu 
SH, Chang YH, Yeh WT, Su SC. Elderly Nutrition and 
Health Survey in Taiwan (1999–2000): research design, 
methodology and content. Asia Pac J Clin Nutr 2005; 14: (3) 
203-210. 

11. Grotkowski ML, Sims LS. Nutritional knowledge 1978; 72: 
499-506. 

12. Stanek K, Sempek D. Food supplement use as related to 
nutrition knowledge and dietary quality of the elderly. J  
Nutr Elderly 1990; 10 (1): 33-44. 

13. McIntosh WA, Kubena KS, Walker J, Smith D, Landmann 
WA. The relationship between beliefs about nutrition and 
dietary practices of the elderly. J Am Diet Assoc 1990; 90: 
671-676. 

14. Chan LC. Association between nutritional status and 
medical services utilization of the elderly in the Northern 
Taiwan. Unpublished MS Thesis, 2000; Dept. of Public 
Health, National Defense Medical Center, Taipei, Taiwan. 

15. Fischer CA, Crockett SJ, Heller KE, Skauge LH. Nutrition 
knowledge, attitudes, and practices of older and younger 
elderly in rural areas. J Am Dietetic Assoc 1991; 91: 1398-
1401. 

16. Hersey J, Glass L, Crocker P. Aging and Health Promotion: 
Market Research for Public Education. NTIS Accession, 
1984; No. PB84-211150. 

17. Tzeng MS, Kao MD, Yeh WT, Pan WH. Food Con-
sumption Frequency and Eating Habits among Taiwanese-
NAHSIT 1993-1996. Nutr Sci J 1999; 24: 59-80. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

18. Huang SI.  Dietary life style and nutrition of Tsou tribes in 
Tefuye Ali-Mountain. Unpublished Ph.D. Thesis. 2000; 
Department of Home Economics, National Taiwan Normal 
University, Taipei, Taiwan. 

19. Davidson CS, Lirermore J, Anderson P, Kanfman S. The 
nutrition of a group of apparently healthy aging persons.  
J Clin Nutr 1962; 10: 181-199. 

20. Martin W. Oral health in the elderly. In: Chernoff R, ed. 
Geriatric Nutrition: The Health Professional’s Handbook.  
Aspen Pub. Inc: Gaithersburg, MD, 1991. 

21. Horwath CC. Dietary changes reported by a random sample 
of elderly people. J Nutr Elderly 1992; 12 (2): 13-27. 

22. Schiffman SS. Changes in taste and smell: drug interactions 
and foods preferences. Nutr Rev 1994; 52 (Suppl): 11-14. 

23. Learner RM. Kivett VR.  Discriminators of perceived 
dietary adequacy among the rural elderly. J Am Diet Assoc 
1981; 78: 330-337. 

24. Horwath CC. Chewing difficulty and dietary intake in the 
elderly.  J Nutr Elderly 1989;  9 (2): 17-24. 

25. Dappen A, Gessert C, and Walsh J. Nutrition education for 
family practice residents.  J Med Edu 1986; 61: 837-839. 

26. Mlodinow ST, Barrett-Connor E.  Physicians’ and medical 
students’ knowledge of nutrition.  Acad Med. 1988; 64: 
105-106. 

27. Schwartz NE. Nutrition knowledge, attitudes and practices 
of Canadian public health nurses. J Am Diet Assoc 1976; 8: 
28-31. 

28. Harrison GG, Sanchez AM, Young CM. Public Health 
Nurses' knowledge of Nutrition. J Am Diet Assoc 1969; 55: 
133-139. 

29. Lin, W, Liang YW, Chen HH. The nutrition knowledge of 
medical interns and residents in Taiwan. J Chinese Nutr Soc 
1998; 23 (1): 43-55. 

30. Wei IL, Lin W, Shaw NS, Wang W. The nutrition 
knowledge of Taiwanese nurses.  J Chinese Nutr Soc 1992; 
17: 173-183. 

31. Hu S-P, Wu M-Y, Liu J-F. Nutrition knowledge, attitude 
and practice among primary care physicians in Taiwan. J 
Am College Nutr 1997;16 (5): 439-442. 

 
 
  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 



229               Nutrition knowledge, attitudes, and behavior                                                 
 

Appendix 1 
 
 
Examples of questions of the nutrition knowledge, attitudes and dietary restriction  behaviour scales 
 

 
 
 
 
 
 
 
 

Nutrition knowledge 
1.  Relationship between nutrition and disease 

 Is diet high in fat related to high blood cholesterol? 
 Is diet low in iron related to anemia? 

2.   The requirements of different food groups 
 Do you think that elderly people should eat dairy products every day (e.g. cow’s milk or goat’s milk)? 
 How many glasses should you drink? 

3.   The comparison of foods in terms of specific nutrients and cooking method 
  Compare the nutritional content of the two types of fat and cooking methods below: 
  Which type of cooking fat has more cholesterol: lard or soy bean oil? 
  Which cooking method is higher in fat: deep-frying with crumb and flour or braising? 

Nutrition attitudes 
1.   Health-care related attitudes 

 Healthy foods sold in the market are higher in nutritional value than regular foods 
 Eating healthy foods can make you live longer 

2.   General eating attitudes 
  I have already lived to be this old so I don’t have to think about nutritional problems any more 
  In order to be healthy, I should eat some foods that I have never had before 

3.   Chinese traditional or food-texture-related dietary restriction attitudes 
  Elderly people should avoid eating rough foods (e.g. brown rice and some types of vegetables) 
  Elderly people should avoid eating cooling foods 

Dietary restriction behavior 
  Do you avoid or eat only small amounts of: 
1.   Chinese traditional or food-texture-related dietary restriction behavior 

  Coarse or rough foods? Cooling foods? 
2.   High fat/cholesterol food restriction behavior 

  Red meat (e.g. pork, beef, lamb etc); organ meat 
3.   Pickled or fermented food restriction behavior 

  Pickled vegetables, fermented soybean curd and other fermented products 
  Gherkin or other vegetables pickled in soy sauce 

4.   High starch and/or high sugar food restriction behavior 
   Sweet foods;  Foods high in starch 


