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Value of Food and Agriculture Organization data on
food-balance sheets as a data source for dietary fat
intake in epidemiologic �2

Satoshi Sasaki and Hugo Kesteloot

ABSTRACT The relationships between the per person sup-

ply (expressed as percent of total energy supply) of saturated

fatty acids (SFAs), monounsaturated fatty acids (MUFAs), and

polyunsaturated fatty acids (PUFAs) obtained from 1979-1981

Food and Agriculture Organization (FAO) data, and the per

person intake obtained from 52 individual dietary surveys per-

formed in 19 countries, were examined. In particular, the ratio

of PUFAs to SFAs (P:S) and the ratio of unsaturated fatty acids

(MUFAs and PUFAs) to SFAs (U:S) obtained from both data

sources were examined. Significant correlations (P < 0.00 1) were

found between the two data sources for the P:S, U:S, SFAs, and

MUFAs and PUFAs (P < 0.02) in 19 countries. It is concluded

that the data on fat intake from the FAO are valid for use in

epidemiologic studies. In view of the variability of the data, it

is recommended to use them either expressed as percentage of

energy or as ratios of the different components. Am J C/in

Nuir 1992;56:7 16-23.

KEY WORDS Dietary survey, epidemiologic studies, FAO

food-balance sheets, polyunsaturated to saturated fatty acid ratio,

unsaturated to saturated fatty acid ratio

Introduction

Because ofthe uniqueness ofcovering food-disappearance data

from 146 countries, Food Balance Sheets published by the Food

and Agriculture Organization (FAO) of the United Nations are

frequently used as a data source of estimated nutritional char-

acteristics representative ofa country (1). Significant relationships

between saturated fatty acids (SFAs) and/or total fat intake oh-

tamed from FAO data, and breast (2, 3), colon, and prostate

cancer mortality data (4) have been reported. Significant positive

relationships between supply ofSFA-rich foods and total, breast,

prostate, rectum, colon, and lung cancer mortality (5) and be-

tween fish consumption and all-cause mortality (6) have been

established.

Although being used widely, the database has often been con-

sidered unreliable because the data represent only the total supply

of a given nutrient for each country, but not the real dietary

intake ofindividuals. It does not take into account the amounts

of household waste or spoilage and includes food used for pur-

poses other than human consumption. Moreover, no informa-

tion about probable differences in dietary habits related to sex,

age, and economic status is given. Notwithstanding these limi-

tations, the above-mentioned significant relationships imply the

reliability of FAO data used for epidemiologic purposes. The

aim ofthis study is to pursue this problem further by comparing

the results of dietary surveys performed within countries with

the values obtained from FAO food-balance sheets.

Materials and methods

The per person supply of subtypes of fatty acids-SFAs,

monounsaturated fatty acids (MUFAs), and polyunsaturated

fatty acids (PUFAs)-expressed as percent of total energy, was

estimated from the food-balance sheets obtained from FAO for

the period 1979-198 1 (1). The validity ofthe data was examined

by comparison with the mean intakes of the same subtypes of

fatty acids collected from 52 individual dietary surveys carried

out in 19 countries between 1975 and 1988. The analysis was

performed for the ratio of PUFAs to SFAs (P:S) and the ratio

of unsaturated fatty acids (MUFAs and PUFAs) to SFAs (U:S).

The actual quantities of intake of subtypes of fatty acids (g/

d) vary with age and sex. Values expressed as a percent of total

energy are, however, much less influenced by age and sex in a

population (7-9), except for countries like Japan where west-

ernization ofdietary habits is occurring more rapidly in younger

subjects ( 10, 1 1). At the same time, expression as a percentage

oftotal energy minimizes the influence ofwasting portions that

differ between countries. Therefore, percent of total energy was

considered a more adequate unit for comparison than was intake

expressed in g/d (8, 12).

Dietary surveys

The data of the individual dietary surveys, which reported

intakes of SFAs, MUFAs, PUFAs, and/or the P:S, were collected

from 19 countries according to the following criteria.

Surveys carried out between 1975 and 1988 were selected. In

principle, all studies found after an extensive search of the lit-

erature were included. One exception was made for a study per-
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formed between 1972 and 1978, because the mean survey years

were included within the above-mentioned time limits. Only

surveys that were performed in apparently healthy target pop-

ulations were included as well as control groups of case-control

studies when the control subjects belonged to the normal, free-

living population. The baseline phase of intervention studies

was also included ifthe participants were thought to be healthy.

When it became clear that the survey populations were not rep-

resentative of the healthy population of the country, they were

excluded. From this point of view the surveys done in Hawaii,

because of their ethnic specificity, and those performed on Sev-

enth-day Adventists, because oftheir special dietary habits, were

excluded. The age range was limited to subjects aged > I 8 y

because it was difficult to collect data on children in some coun-

tries. Moreover, when fat intake is expressed as percent of total

energy, the value obtained in children does not significantly differ

from that of the adult population (8, 13, 14). Hence, the fat

intake obtained from the adult population was considered rep-

resentative of all age classes in each country. The surveys that

only mentioned the mean age instead ofthe age range were also

included if the participants were considered adults (� 18 y of

age). As for the survey methods, studies using 24-h recall, dietary

histories, and dietary records sometimes using weighing, were

included and considered to be of equal value. Although food

frequency questionnaires have also often been used, they were

excluded if any other survey representative of the country was

found. The mean values obtained from the different surveys

were used. However, two studies were included, one from Canada

and one from New Zealand, reporting the results with medians

and not with means because they were unique dietary surveys.

Intakes of SFAs, MUFAs, and PUFAs were expressed as a

percent of total energy. If these subtypes of fatty acids were not

given as such, they were calculated from the given dietary intake

in g/d and from the intake of total energy in MJ/d (or kcal/d)

by use of the Atwater factor of 37.66 kJ/g fat.

The P:S calculated from mean SFA and PUFA intakes of a

population is not identical with the P:S obtained as a mean of

the individual intakes ofthe participants in a survey. Therefore

the P:S, besides the one given from the surveys, was calculated

from a set of SFAs and PUFAs (% of total energy or g/d). The

former is referred to as reported P:S and the latter as calculated

P:S. The U:S was calculated by using the same data sources.

Mean values of dietary fat intake for each country were cal-

culated after weighing each survey by the number of participants,

whenever more than one survey was performed. These means

were used for the analysis. The analysis was performed including

both sexes because dietary intake expressed as a percentage of

total energy was not substantially different between sexes, as

discussed above (7-9).

FAO data

The published data for the period 1979-1981 was used (1).

For each of the food items the per person supply of SFAs, MU-

FAs, and PUFAs (in g/d) was calculated from fat supply (in g/

d) obtained from FAO data by using the food fatty acid com-

position table (1 5). Per person supply of each subtype of fatty

acid was given as the sum of the values calculated from each

food item containing the subtype offatty acids. Subtypes of fatty

acids in percent oftotal energy were thus obtained in g/d, mul-

tiplied by the Atwater factor, and divided by the energy supply

in kJ/d. The P:S and U:S were estimated from the PUFA,

MUFA, and SFA contents ofeach food item. The P:S obtained

from the FAO data by dividing the amount of (vegetable fat

- olive oil) - (coconut oil - palm oil) + fish oil was divided by

(animal fat - fish oil) + (palm oil + coconut oil) was also cal-

culated by using a second more simple method. By the same

method, the U:S was obtained from the FAO data by dividing

the amounts of(vegetable fat + fish oil) -- (animal fat - fish oil)

+ (coconut oil + palm oil).

Results

The list ofdietary intakes ofSFAs, MUFAs, PUFAs (as % of

total energy and g/d), reported and calculated P-S and U-S ratios

obtained from the survey data in 19 countries (16-60) are given

in a table available upon request from the author. Fifty-two

dietary surveys were available for the study. Among the 19

countries, 7 countries were represented by only one survey car-

ried out in either one or two areas. Table I shows the mean

intakes of SFAs, MUFAs, PUFAs (% of total energy), P:S, and

U:S obtained from the dietary surveys for each country, and the

corresponding supplies and the ratios obtained from FAO data.

Hungary has the highest intake ofSFAs (26.2% oftotal energy),

the lowest intake of PUFAs (3.0% oftotal energy) and therefore

the lowest P:S (0. 1 1). On the other hand, the supply of SFAs

obtained from FAO data for Hungary was markedly lower and

the P:S higher than the values obtained by dietary survey. New

Zealand showed the lowest P:S from FAO data. Japan showed

the highest P:S both from surveys (1 .30, reported; 1 .20, calcu-

lated) and FAO data (1 .08). Almost the same findings apply to

the U:S, with the highest in Japan from both data sources and

the lowest in Hungary from surveys only. Mean dietary PUFA

intakes from surveys were lower than those from FAO data, in

contrast to SFA intakes, which were higher, either including or

excluding Hungary. The level of significance of the differences

in SFAs obtained from the two data sources centers around P

= 0.05, being either slightly higher or lower than this limit value

(Table 1).

The results ofthe univariate relationships between each com-

ponent pair are given in Table 2. For the P:S, two comparisons

were made for the analysis, one between the calculated P:S from

surveys and the P:S from FAO data, and one between the re-

ported P:S from surveys and from FAO data. The comparison

of SFAs, MUFAs, and PUFAs produces significant positive re-

lationships (SFAs and MUFAs, P < 0.00 1 ; PUFAs, P < 0.02)

when all countries with data obtained are included. Both com-

parisons ofP:S and U:S are also highly significant (P < 0.001).

To examine the influence of the highest and lowest values, re-

analyses were tested excluding two Asian countries (Japan and

China) and Hungary. The values for Hungary obtained by dietary

survey are more in line with the mortality data for ischemic

heart disease and stroke (6 1 , 62). Japan and China have diets

that differ markedly from Western diets. The results showed

better relationships for SFAs, PUFAs, calculated P:S, and U:S

after the exclusion of Hungary; the comparisons for SFAs es-

pecially showed a significant improvement (r = 0.93, P < 0.001).

All slopes of the regression line became closer to one except

for MUFAs and PUFAs. After excluding Japan, China, and

Hungary, the significant relationships did not change for the

comparisons of P:S, U:S, and SFAs (P < 0.001); those of MUFAs

became less significant (P < 0.05). On the other hand, regression

lines showed different slopes between the analyses including and
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TABLE 1

List of the countries in the study with mean per person intake of SFAs, MUFAs, PUFAs (% of total energy): reported and calculated P:S, and

calculated U:S from the survey data, and supply obtained from FAO data5

From surveys
From FAO data

SFA MUFA PUFA
Reported

P:S
Calculated

P:S

Calculated

U:S SFA MUFA PUFA P:S U:S

Country (n= 19) (n= 16) (n= 19) (n= 19) (n= 19) (n= 16) (n= 19) (n= 16) (n= 19) (n= 19) (n= 16)

% totat energy % total energy

Australia 15.8 12.7 6.5 0.45 0.41 122 12.6 10.9 4.7 037 123

Belgium 17.4 15.3 7.6 0.51 0.43 1.31 16.7 15.9 7.0 042 138

Canada 13.8 - 4.1 - 031 - 11.8 - 6.3 053 -

China 5.8 9.0 4.6 0.66 0.89 2.58 4.0 5.0 3.0 075 200
Denmark 17.6 - 6.0 - 034 - 17.2 - 5.8 034 -

Finland 19.5 12.8 4.7 0.27 0.24 0.90 17.5 13.2 4.6 026 101

France 15.4 12.8 4.7 0.38 035 123 15.1 14.4 7.1 047 142

Germany 18.6 - 4.7 0.26 025 - 15.0 - 4.9 032 -

Hungary 26.2 12.9 3.0 - 0.1 1 061 12.6 12.8 5.4 043 144

Israel 10.4 I 1.1 8.1 089 082 1.84 9.1 10.2 9.0 098 210

Italy 13.0 15.6 4.8 0.39 037 1.58 10.2 14.5 6.3 0.61 203

Japan 4.8 8.0 5.9 130 120 280 6.6 8.6 7.1 108 238

Netherlands 17.0 14.4 6.4 0.41 0.38 120 17.8 17.7 6.7 038 1.38

Norway 14.8 13.0 7.1 0.53 0.50 1.36 15.3 13.5 6.8 0.44 1.33

NewZealand 17.9 15.5 4.6 0.19 0.20 1.12 18.3 13.1 4.3 0.24 0.95

Spain 10.5 16.4 6.0 0.58 0.58 2.17 9.6 14.5 7.5 0.78 2.28

Switzerland 16.5 13.4 5.9 0.39 0.36 1.17 17.3 14.5 6.8 0.40 1.23

United Kingdom 15.7 14.6 5.0 0.32 0.31 1.13 15.1 14.6 6.4 0.42 1.39

United States 13.5 14.1 6.1 0.46 0.44 1.48 14.6 15.2 8.6 0.59 1.63

All countries 15.0 13.2 5.6t 0.50 0.45t 1.48 13.5 13.0 6.2 0.52 1.57

[i(SD)] (4.9) (2.3) (1.3) (0.27) (0.26) (0.59) (4.1) (3.1) (1.5) (0.23) (0.45)

Excluding Hungary 14.4t 13.3 5.8 0.50 0.47 1.54 13.5 13.1 6.3 0.52 1.58

[.�(SD)] (4.1) (2.4) (1.2) (0.27) (0.26) (0.56) (4.2) (3.2) (1.5) (0.24) (0.46)

and data from FAO are for the period 1979-198 1 . P:S. ratio of polyunsaturated to saturated fatty acids: U:S,

again Hungary was an outlier. With the exclusion of Hungary,

S P-S ratio from FAO data was matched with calculated and reported P-S ratios from surveys. P:S, ratio of polyunsaturated to saturated fatty acids: U:S. ratio of

unsaturated to saturated fatty acids; b, regression coefficient: a, constant.

718

S All surveys were carried out between 1975 and 1988.

ratio of unsaturated to saturated fatty acids.

t Significantly different from FAO data. P < 0.05 (paired I test).
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excluding these three countries except for the comparison of

PUFAs. In these two subanalyses the relationship for PUFAs

was slightly less significant than for other variables (P < 0.02).

The relationship between the intake of saturated fatty acids

obtained from FAO and from the survey data, both expressed

as a percentage ofenergy, was also examined. For the 19 countries

the regression equation, using FAO data as the independent

variable, was y - 2.99 + 0.89x (r = 0.74, P < 0.001). Once

the regression equation was v = 1.80 + 0.93 x (r = 0.93, P

< 0.0001). Hungary is considered an outlier because the differ-

ence between survey and FAO data on SFAs was 4. 1 SD outside

of the mean difference of all countries and 8.7 SD outside the

mean difference after excluding Hungary.

Figure 1 shows the relationship between the calculated P:S

obtained from surveys and from FAO data. The regression lines

were calculated from the means ofthe survey data and from the

FAO data of each country shown in Table 1 . P-S ratios for two

TABLE 2

Univariate relationships between the component pairs of SFAs, M
and mean values calculated from survey data for each country5

UF As, PU FAs (% of total energy ); P-S and U-S ratios obtained from FAO data,

Component pair All countries included Excluding Hungary Excluding Japan, China and Hungary

FAOdata Surveys n b a i r P n b a z r P n b a I r P

P:S Calculated P:S 19 1.004 -0072 7.719 0.882 <00001

P:S Reported P:S 16 0993 -0.029 7982 0.906 <0.0001
U:S U:S 16 1123 -0.287 5.895 0.844 <0.0001
SFAs SFAs 19 0887 2992 4.530 0.740 <0.001

MUFAs MUFAs 16 0.615 5213 5394 0.822 <0.001

PUFAs PUFAs 19 0484 2558 2.821 0.565 <0.02

18

16
l5

18

15

18

0.980

0.993
1.089

0925

0.614

0.435

-0.045 8.346 0.902

-0.029 7.982 0906
-0.184 6909 0.887

1801 10.152 0930

5229 5198 0822

2.982 2827 0577

<00001 16 0638 0073 6827 0877 <00001

<00001 14 0733 0081 6.1 14 0870 <00001

<00001 13 0769 0218 8725 0935 <00001
<00001 16 0769 4254 6696 0873 <00001

<0001 13 0455 7601 2429 0591 <005

<002 6 0479 2694 2446 0547 <002
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FIG 1. Correlation between the ratio ofpolyunsaturated to saturated fatty acids (P:S) calculated from polyunsaturated

and saturated fatty acids (calculated P:S) obtained from 52 individual dietary surveys, 1975-1988, in 19 countries, and

the P:S calculated from FAO data, 1979- 198 1. The regression line and univariate relationship is given between the
weighed mean value calculated from dietary surveys ofeach country and the value obtained from FAO data. i = -#{248}.#{248}�
+ l.OOx. n = 19. P < 0.0001. r = 0.88. 1 = 7.72. AUS, Australia: BEL, Belgium: CAN, Canada: CHI, China: DEN,

Denmark; FIN, Finland; FRA, France; GDR, German Democratic Republic: HUN, Hungary; ISR, Israel; ITA, Italy;
JAP, Japan; NET, Netherlands: NOR, Norway; NZL, New Zealand: SPA, Spain: SWI. Switzerland; UK, United

Kingdom; USA, The United States of America.
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Mediterranean countries, Italy and Spain, were markedly over-

estimated and for two Asian countries, China and Japan, were

markedly underestimated from FAO data. However, the values

from the surveys in China varied within wide limits from 0.38

to 1 .48. Italy and Spain were represented by one or two surveys

only. A similar distribution was found for U:S in Figure 2. When

the FAO P-S and U-S ratios obtained by the second method

were used vs the survey P-S and U-S ratios, significance levels

similar to those obtained by calculating the P-S and U-S ratios

from the fatty acid composition ofthe food items were obtained.

When the fatty acid composition of the FAO data was used,

however, this resulted in slopes ofthe regression equation closer

to unity, which is to be preferred (Table 3). It is apparent for

the analysis of the data obtained by both methods that the data

on PUFAs yield less satisfactory results than those on SFAs.

This could be because vegetable fat is often hydrogenated and

thus has become saturated when used for human consumption.

Discussion

The importance ofstudying the relationship between mortality

and/or morbidity with nutrition on a global scale has been widely

recognized (63). The Seven Countries Study revealed differences

in dietary habits and cardiovascular disease mortality between

countries and a significant relationship between nutrition and

mortality (64).

For this purpose the J4or/d health .4’Iortalitv Statistics Annuals

published by the World Health Organization (WHO) are widely

used as a reliable data source of mortality in the world. The

value ofischemic heart disease mortality obtained from the above

data source was investigated and considered to be sufficiently

reliable in most countries (65). For the study ofworldwide nu-

trition, the food-balance sheets from the FAO of the United

Nations are often used (2-6, 66, 67). It is interesting to note that

the relationship between cardiovascular mortality (from WHO)

and the P:S obtained from FAO showed a close relationship

similar to the one found in the Seven Countries Study (66).

In this study the value of the FAO data as a source for the

estimated mean per person intake ofsubtypes offatty acids was

examined. The study shows that the P:S and the U:S obtained

from survey data and from FAO data are significantly and pos-

itively correlated.

FAO data, which show food disappearance, do not exclude

household waste offood. The method used in this paper did not

take this into account. Differences in wasting and cooking habits

between countries may exist, especially between Asian and

Western countries and between countries with different degrees

of economic development. No information on differences in

dietary habits related to sex, age, and economic status are pro-

vided by FAO data. The data obtained from the dietary surveys

may also present problems with regard to their reliability. The

data collected and used here may not have been representative
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FAO data. �‘ = -0.29 + l.12x. n = 16. P < 0.0001. r = 0.84. 1 = 5.90. AUS, Australia: BEL, Belgium: CAN, Canada:

CHI, China: DEN, Denmark; FIN, Finland: FRA, France: HUN, Hungary; ISR, Israel; ITA, Italy: JAP, Japan: NET,
Netherlands; NOR, Norway; NZL, New Zealand; SPA, Spain; SWI, Switzerland: UK, United Kingdom: USA. The

United States of America.

+ INDIVIDUAL SURVEY

. (WEISHTED)MEAN

720 SASAKI AND KESTELOOT

1,,

�.1

C,,

of the country and truly randomized studies are the exception

rather than the rule. In fact, the P:S obtained from China varied

within considerably wide limits. This makes it almost impossible

to assign a valid mean P:S to this country. The localization of

the areas where the studies were performed may have affected

the results because dietary habits show considerable variation

within a country as well as between countries and so does the

mortality related to dietary habits (68). Nevertheless, intakes

and supply of the subtypes of fatty acids and their ratios dem-

onstrated the presence of significant positive relationships be-

tween the two independent data sources. Survey data on food

consumption are also not without problems. The lack of com-

parability of various studies, because of differences in method-

ology, has been pointed out in the conclusions of the Belgian

Interuniversity Research on Nutrition and Health (BIRNH)

study (69). Evidence exists showing that in many surveys an

underreporting of total energy intake has occurred (70, 7 1). As

a result, data on macronutrients should preferably be expressed

as percent ofenergy or as ratios. This reduces but does not elim-

mate the differences because it presumes that the errors are of

equal magnitude for all food constituents.

The data on the dietary intake of PUFAs did not show as

close a relationship as the data for SFAs and MUFAs. The nar-

rower distribution of intake and supply of PUFAs compared

with SFAs and MUFAs might obscure the real relationship, and

some dietary surveys reported the intake of linoleic acid only

instead oftotal PUFAs. The P:S reported in The Second National

Health and Nutrition Examination Survey (NHANES II), which

was the nationwide individual dietary survey carried out in the

United States during 1976-1980, was 0.42 (7). Even when the

increased intake of PUFAs of US populations during the 1970s

and 1980s is considered (8), the value is smaller than both the

mean reported and calculated P-S ratios (0.46 and 0.44, respec-

tively) used in this study. And it is also less than the calculated

P:S from FAO data (0.59). The mean of the supply of PUFAs

from FAO data, excluding Hungary, ofwhich the data did not

appear reliable, as discussed before, was greater than the mean

of the intake from the survey data but the difference was not

statistically significant (Table 1). On the other hand, SFAs showed

the opposite result, the intake surpassing the supply significantly

(P < 0.05). The P:S could be affected by these differences in the

behavior of SFAs and PUFAs between intake and supply, but

nevertheless the relationship remained highly significant. Because

ofa lack ofstandardization on how to estimate and report PUFA

intakes, the PUFA supply obtained from FAO data may have

been underestimated. Another problem is that the P:S and PUFA

intake have increased markedly in several countries during recent

years while the intake of SFAs has decreased (7, 8, 68).

Among the countries examined, the data set for Hungary

showed considerable discrepancy on SFAs and PUFAs between

intakes obtained from the dietary survey and the supply from

FAO data. The very low P:S obtained from the survey data seems

to offer a better explanation for the high and increasing mortality

from cardiovascular disease and total cancer in this country than

 by on A
ugust 30, 2009 

w
w

w
.ajcn.org

D
ow

nloaded from
 

http://www.ajcn.org


Component pair
FAO data Surveys

All countries included

n b a I r P

(VF + FF)/(AF - FF) calculated P:S 19 0.558 0.103 7.196 0.868 <0.0001
(VF + FF - OO)/(AF -� FF) calculated P:S 19 0.637 0.086 9.292 0.914 <0.0001
(VF + FF - 00 - SO)/(AF - FF + SO) calculated P:S 19 0.681 0.079 9.147 0.912 <0.0001

(VF + FF)/(AF - FF) reported P:S 16 0.570 0.120 7.579 0.897 <0.0001

(VF+FF-OO)/(AF-FF) reportedP:S 16 0.652 0.104 12.214 0.956 <0.0001
(VF + FF - 00 - SO)/(AF - FF + SO) reported P:S 16 0.694 0.100 1 1.443 0.950 <0.0001
(VF + FF)/(AF - FF) U:S 16 1.128 0.738 5.523 0.828 <0.001
(VF+FF-OO)/(AF-FF) U:S 16 1.154 0.789 4.809 0.789 <0.001
(VF + FF - 00 - SO)/(AF - FF + SO) U:S 16 1.240 0.776 4.865 0.793 <0.001

AF - FF (g/d) SFA 19 0.1 17 4.172 5.432 0.797 <0.001

AF - FF + SO(g/d) SFA 19 0.1 15 4.179 5.317 0.790 <0.001

AF�FF(%ofenergy) SFA 19 0.511 2.598 5.732 0.812 <0.0001

AF - FF + SO (% ofenergy) SFA 19 0.503 2.603 5.567 0.804 <0.0001
VF + FF(g/d) PUFA 19 0.042 3.598 2.466 0.513 <0.05
VF + FF - 00 (g/d) PUFA 19 0.058 3.078 3.143 0.606 <0.01
VF + FF - 00 - SO (g/d) PUFA 19 0.056 3.205 2.985 0.586 <0.01
VF+FF(%ofenergy) PUFA 19 0.179 3.351 2.754 0.555 <0.02
VF + FF - 00 (t7� ofenergy) PUFA 19 0.232 2.885 3.393 0.635 <0.01
VF + FF - 00 - SO (% ofenergy) PUFA 19 0.225 3.043 3.208 0.614 <0.01

5 VF, vegetable fat: FF, fish fat; AF, animal fat; 00, olive oil; SO, saturated oils (coconut oil and palm oil): P. polyunsaturated fatty acid; 5,

saturated fatty acid: U, unsaturated fatty acid; b, regression coefficient: a constant.
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TABLE 3

Comparison between FAO and survey data on dietary fat

the P:S obtained from FAO data (6 1 , 62). Comparison of the

dietary intake of saturated fatty acids expressed as a percentage

ofenergy also demonstrated a high degree ofcorrelation between

the FAO and the survey data (P < 0.001). Hungary was an outlier

and the correlation improved considerably after its exclusion (P

< 0.0001).

Japan has the highest P-S and U-S ratios of the countries

included in the study. The fat intake ofthe Japanese population

is increasing and westernization of dietary habits is occurring

(10, 1 1). Therefore, it is difficult to determine the standard intake

ofsubtypes offatty acids ofthis population in the period 1979-

198 1 from the limited surveys available. A P:S of I . 1 3 was re-

ported as an estimated value calculated from the National Nu-

trition Survey ofJapan in 1980, which was a nationwide house-

hold survey ( 1 1). This value is closer to the FAO data than is

the mean value ofthe survey data used here. Therefore, reliability

of FAO data may have been underestimated because the data

collection and analysis did not take into account the chrono-

logical changes of dietary habits. From this point of view our

study failed to collect sufficient numbers of dietary surveys. A

comparative study that estimated the fiber supply of 38 countries

by using FAO data and survey data did not calculate the cor-

relation between the data obtained from both sources (72). For

future use of FAO data it is recommended to use values of food

nutrients as percent of energy or ratios, for instance, as repre-

sentations of the P-S and U-S ratios. As shown in Table 3, the

use ofsuch ratios improves both the correlation and the regres-

sion coefficients of the equations relating dietary intake obtained

from surveys to the values obtained from food-balance sheets

provided by FAO.

In conclusion, notwithstanding its limitations, FAO data can

be considered as a valid data source for dietary fat intake in

epidemiologic studies on the relationship between cancer, car-

diovascular disease, and nutrition. Whether this can be extrap-

olated to other food items and to total energy intake remains to

be investigated. More attention should be paid to international

standardization in order to improve the comparative value of

different nutritional surveys. The possibility ofrefining the FAO

data on food-balance sheets should also be examined. This is

particularly important in view ofthe key role played by nutrition

as a major determinant of the health of populations. CI
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