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Abstract 
 

The high incidence of cardiovascular (CVD) risk factors among various ethnic groups in Indonesia is possibly closely 
related to the nutrients intake pattern of groups in Indonesia especially the Minangkabau ethnic group. Therefore, a 
cross sectional study was implemented to describe the nutrients intake pattern of a Minangkabau ethnic group. To 
achieve the objective the required sample size of 480 was selected. The studied population consisted of  adults aged 18 
years and older, living in the city of Padang. This study used sub-samples of a Body Mass Index Survey in provinces of 
Indonesia. Data of actual food intake, collected through a 24-hours dietary recall method were used to estimate the 
nutrient intake pattern. The nutrients intake data showed that the Minangkabau ethnic group had a poor quality of 
dietary fat pattern and a high risk toward cardiovascular risk factors, especially concerning dyslipidemia.  
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I.  Introduction 
 
The diet of choice is not always similar to the diet 
minimally necessary to maintain life and health. Diets 
are always changing in response to cultural, social and 
economic factors. Dietary pattern or nutrient intake 
patterns might be a consequence of cultural and ethnic 
heritage and of many environmental factors. Changes in 
dietary pattern towards the “affluent” diet had been 
followed by the increase in the incidence of various 
chronic diseases particularly coronary heart disease, 
cerebrovascular disease and various cancers of the 
middle and latter adult lives. The use of dietary or 
nutrient intake pattern should ultimately prove to be an 
informative and powerful means to augment our 
understanding of the role of diet in chronic diseases.  
 
Indonesia is a multiethnic society with a population 
consisting of approximately 50 ethnic groups. There is 
an ethnic diversity with widely diverse food 
consumption patterns or nutrient intake patterns among 
those 50 ethnic groups. This diverse nutrient intake 
patterns among ethnics might influence their 
cardiovascular (CVD) risk factors. Ethnics differences 
in the incidence and prevalence of cvd has also been 
well documented. Available data showed that the 
proportion of inpatients with cardiovascular disease in  
 

 
West Sumatera province was the highest 1. Boedhi 
Darmodjo (1988) reported the prevalence of 
hypertension as  a cardiovascular risk factors in several 
provinces in Indonesia. The highest prevalence of 
hypertension was found in two districts of West 
Sumatera, namely Silungkang and Talang i.e. 19.4% 
and 17.8% respectively 2. Report from the MONICA 
(Monitoring Trends and Determinant in Cardiovascular 
Disease) study, which was conducted in Jakarta in 1993, 
differentiated cardiovascular risk factors among ethnics. 
This study also found that the proportion of 
hypertension among Minangkabau ethnic group was the 
highest i.e. 23.6% while among the Sundanese and 
Javanese ethnic group was around 14.4 - 14.6% 3. This 
survey also revealed that the proportion of overweight 
(body mass index greater than 25) among the 
Minangkabau ethnic group was 36% while among the 
Sundanese and Javanese ethnic group was around 25-
26% 4. The Minangkabau ethnic group belongs to the 
ethnicity that mostly lives in West Sumatera Province. 
To study the differences of those cardiovascular risk 
factors of the Minangkabau ethnic group  related to diet, 
we should take into consideration their traditional ethnic 
foods or nutrient intake patterns. This study observed 
the nutrient intake patterns of a Minangkabau ethnic 
group.  
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2. Methods 
 
This study was a cross sectional study design. The study 
population consists of adult aged 18 years old and over 
at the time of contact and lived in Padang, and those 
who were Minangkabau ethnic. Ethnicity was defined 
according to the ethnicity of the parents. At least both 
mother and father of the respondent were from the same 
ethnicity with no mixed marriage. The information 
concerning to the ethnicity of the respondent and the 
parent was achieved through self-perceived definition. 
This study was the sub sample of Body Mass Index 
Survey cities in Indonesia. This study was conducted 
within the collaboration between The Nutrition 
Directorate Ministry of Health Republic of Indonesia 
and Faculty of Public Health University of Indonesia. 
Sub sample of Minangkabau ethnic was randomly 
selected from total sample respondents from Padang 
city, according to sample size requirement.  Sample size 
was calculated using formula of one sample size for 
continuous variables for estimating the population 
mean. Because the sampling procedure of this study was 
carried out using multistage cluster sampling technique, 
design effect equal two (2) and 20% of non-response 
rate were taken into consideration for calculating the 
sample size. The required sample size was 480. 
 
Data collection was conducted in October 1996 and was 
completed in April 1997. Data collection was carried 
out by trained supervisors from teaching staff of The 
Academy Nutrition or senior staff from the Nutrition 
Department of Ministry of Health and by trained 
enumerator from senior student of The Academy of 
Nutrition residing in Padang. Interview was used to 
collect personal identity, general information and socio-
economic data of the respondents. One day 24-hour 
dietary recall method was applied to estimate the actual 
food intake of the respondents for the immediate past 24 
hours. The amount of foods and beverages were 
assessed by using daily household measurements. Food 
model was used to help the respondent memorize the 
amount of foods and beverages they had consumed in 
the last 24 hours. Data of actual food intake were used 
to estimate the nutrient intake such as the total calorie, 
protein and fat intake, saturated fatty acid (safa), 
monounsaturated fatty acid (mufa) and polyunsaturated 
fatty acid (pufa) intake and cholesterol intake.  
Estimation of these nutrients were calculated and 
analyzed by using World Food dietary assessment 
version 2 software program. Data entry, processing and 
analyses were performed using EPI-INFO program 
(version 6), Statistical Package for Social Science 
(SPSS) for Windows version 10.0. 
 
3. Results and Discussion 
 
The mean energy intake of Minangkabau ethnic was 
1556.9 kcal (Table 1). This mean energy intakes of 

Minangkabau ethnic was lower (72.4%) than what was 
expected based on the Indonesian’s Recommended 
Dietary Allowances (RDA, 2150 kcal)5.  Singaporean‘s 
food consumption study, showed the mean total energy 
intake among women, of three ethnic groups; Indian, 
Malay and Chinese. The Indian’s ethnic women had the 
highest energy intake (1718 kcal/day). While among 
men, Chinese had the highest mean total energy intake 
(2322 kcal/day), and the Malaysian’s ethnic had the 
lowest mean total energy intake among men (2130 
kcal/day) as well as among women (1647 kcal/day) 6. 
The mean total energy intake of the Minangkabau and, 
were more or less similar with the means total energy 
intake of those Asian’s ethnic groups.  
 
Dietary guidelines advocated by the American Heart 
Association and National Cholesterol Education 
Program recommended a diet should contained; less 
than 30% of energy from fat 7. The mean of the 
contribution of total fat to total energy intake of 
Minangkabu ethnic was 30.2% (Table 2). We could 
considered that these values were quite high, 
approximately 30% from the total energy. In other 
Asian countries  such as in Japan, the contribution of fat 
to energy intake was lower than 25% and in Malaysia it 
was 28%. The percent contribution of fat to total energy 
intake among the three ethnic groups, in Singapore were 
also quite high; 30% among the Chinese, 29% among 
the Malay and 28% among the Indians. 
 
Different fatty acids had been shown to affect the risk of 
several chronic diseases such as hypercholesterolemia. 
The American Heart Association dietary guidelines had 
published recommendation to achieve and maintain 
desirable plasma total cholesterol and  LDL (Low 
Density Lipoprotein) cholesterol by reducing dietary 
saturated fatty acid to less than 10% of energy intake 7.  
Reduction of dietary fat intake from 37% to 30% of 
calories did not lower plasma total and ldl cholesterol 
concentrations unless the reduction in total fat was 
achieved by decreasing in saturated fatty acids8. Like 
the percentage of fat to total energy intake, the 
percentage of saturated fatty acid (safa) to total energy 
intake among the Minangkabau ethnic groups, were also 
high, approximately 20.7% (Table 2).  
 
Pufa (polyunsaturated fatty acid) specifically linoleic 
acid tend to lower plasma total cholesterol and ldl, but 
their effect was only half strong as the raising effect of 
saturated fatty acid. Mufa (monounsaturated fatty acid) 
specifically oleic acid had a smaller cholesterol 
lowering effect 9. Pufa include the essential fatty acids 
required for human health. The WHO Study Group on 
Diet, Nutrition and Prevention of Non-communicable 
Diseases, suggested that diets that provided at least 3% 
of energy as pufa, would be adequate to achieve this 
requirement 10. The percentage of pufa to the total 
energy  intake was  a little bit less than 3%, 2.6% among  
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Table 1.  Mean macro nutrients, fatty acid, total 
cholesterol and P/S ratio intakes of Minangkabau  
ethnic. 

 
Macronutrients 

Energy (kcal/day) 1556.9 
(1530.4 – 1583.4) 

Total carbohydrate(g/day) 218.9 
(214.1- 223.7)  

Total protein (g/day) 54.2 
(52.7 – 55.8) 

Total fats (g/day) 52.0 
(50.4 – 53.6) 

 
Individual fatty acid & total cholesterol  & P/S ratio 
Safa (g/day) 35.3 

(34.2 – 36.3) 

Mufa (g/day) 8.5 
(8.0 – 9.1) 

Pufa (g/day) 4.7 
(4.4 – 4.9)  

Total cholesterol(mg/day) 165.1 
(150.5 – 179.6) 

P/S ratio  0.15 
(0.14 – 0.16) 

Values in brackets are 95% CI (confidence interval) 

 
Table.2.  Mean percentage  of carbohydrate, protein, total 

fat, safa,mufa and pufa to total energy intake of  
the Minangkbau ethnic. 

 
Carbohydrates 56.2% 

(55.4 – 56.9) 
Protein 13.9%  

(13.6 – 14.2) 

Fat 30.2% 
(29.4 – 30.9)  

Safa (saturated fatty acid) 
 

20.7% 
(20.1 – 21.3) 

Mufa (monounsaturated fatty acid) 
 

4.8% 
(4.6 – 5.0)  

Pufa (polyunsaturated fatty acid) 
 

2.6% 
(2.6 – 3.0)  

Values in brackets are 95% CI (confidence interval) 
 
Minangkabau ethnic group (Table 2). Among the three 
ethnic groups in Singapore, Indians had the highest 
percentage of pufa to the energy (6.2%) and the lowest 
were among the Malays 11. According to the WHO 
Study Group the upper limit of the percentage pufa to  
total  energy  was  7%.  When saturated fatty acid in the 
diet was replaced by pufa specifically linoleic acid there 
was a decreased in ldl cholesterol. However a high 
intake (above 10% of energy), might decrease HDL 
(high density lipoprotein) cholesterol as well 12,13. Since 
HDL cholesterol had a protective effect toward  CHD 

(Coronary Heart Disease), high intake of pufa were not 
recommended. 
 
The current recommended of percentage of mufa to total 
energy was 10 % 7. The percentage of  Mufa among the 
Minangkabau ethnic groups were low, approximately 
2.6% (Table 2). We could consider, that the percentage 
of mufa of the Minangkabau ethnic groups was still not 
adequate based on the recommended value. 
 
Dietary cholesterol had a relatively weak effect toward 
plasma total and LDL cholesterol 7,14,15. Mean dietary 
cholesterol of the Minangkabau ethnic group was 165 
mg/day (Table 1). This value was still much lower than 
300 mg, which was the value from the dietary 
guidelines of the American Dietary Association. Foods, 
which were rich in cholesterol, often also contained 
much of safa. A reduction in intake of safa would be 
expected also to reduce the dietary cholesterol. 
 
Dietary food with a low P/S (polyunsaturated to 
saturated fatty acid) ratio approximately 0.2 was 
considered as a diet that might increase plasma 
cholesterol level and considered as more atherogenic. 
While higher P/S ratio around 0.8 was considered as 
less atherogenic and might reduced plasma cholesterol 
level 16,17. The mean P/S ratio of the Minangkabau 
ethnic groups was less than 0.2, it was low 
approximately 0.15 (Table 1). If we used 0.2 as a cut off 
point of this P/S ratio, than we could consider that the 
dietary fat pattern of all the Minangkabau ethnic groups 
might be associated as having the risk of dyslipidemia 
or hypercholesterolemia. 
 
For those who were concerned about their risk of heart 
disease, they should consume generally healthy diet and 
reduced their fat intake, limit the total fat intake to 30% 
or less of total energy. And out of this 30%, about one 
third should come from safa, one third from pufa and 
one third from mufa. it was recommended that the ratio 
of pufa: mufa: safa should be 1: 1: 1. The fatty acid 
ratios to relative saturated fatty acid intakes (pufa: mufa: 
safa) of the Minangkabau ethnic groups   were 015: 
0.26: 1.  Based on the ratio of pufa: mufa: safa, we 
could consider that Minangkabau had poor quality of 
dietary fat pattern. 
 
4. Conclusions  
 
Having the poor quality of the dietary fat pattern and 
high fat intake, we might take into consideration that 
this Minangkabau ethnic group, had a high risk toward 
dyslipidemia. Dietary advice to achieve healthy eating 
patterns for cardiovascular disease prevention should 
maintain favorable traditional ethnic foods or local 
foods commonly consumed by the mainstream ethnic 
group concerned. To achieve better fatty acid intake 
profiles, protective foods against CHD risks should be 
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advised to be added to the daily diet. The conventional 
method by providing a list of food to be eaten or 
avoided is not sufficient to change ethnic’s food 
choices. On the other hand, actions should be taken by 
empowering people to make and practice food choices 
for example: to increase sources of pufa in 
Minangkabau ethnic, the consumption of nuts and 
legumes can be recommended to compensate the lower 
intake of pufa and higher intake of safa rich foods. The 
availability of information about food sources of safa, 
pufa and mufa among diverse ethnicities that are 
considered as protective or non-protective foods against 
CHD risk factors is not sufficient to lead to dietary 
change as an overall healthy dietary pattern. People 
need to be educated about how to effectively use all the 
available information. Successful nutrition education 
and promotion programs that are considered as the 
common strategy used to combat barriers of dietary 
changes should be implemented. Proper dietary 
guidelines should be food-based rather than nutrient-
based. Proper food-based dietary guidelines should take 
into consideration the variety of specific food choice 
strategies to reduce hyperlipidemic foods; like avoiding 
or reducing animal protein intake, modifying particular 
food sources of total fat or safa, restricting certain types 
of safa rich foods or restricting the quantities, or 
substituting similar foods for high fat foods and 
replacing higher safa foods with lower safa food 
sources.  
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