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Abstract

Objective: To examine the socio-economic and lifestyle determinants of cooking oil
choice in Costa Rica during the last decade (1994—2004).

Design: Cross-sectional study. Subjects (total n = 2274) belonged to the control
population of a large case—control study; they were recruited yearly. Data about type
of oil used for cooking, dietary intake, socio-economic and demographic
characteristics were collected.

Setting: A dietitian visited all subjects and conducted the interviews at their homes; all
subjects lived in the Costa Rican central valley region.

Subjects: Adult, free-living, rural and urban Costa Ricans with no history of myocardial
infarction and physical or mental disability.

Results: The odds of choosing soybean over palm oil increased significantly each year
(P < 0.05) and was determined by high socio-economic status (SES) and variables
that suggest health awareness (self-reported history of hypertension, high cholesterol,
multivitamin use and intake of green leafy vegetables). The odds of choosing other
unsaturated oils, namely corn and sunflower, over soybean oil also increased yearly
(P < 0.05) and was associated with the same two factors (high SES and health

awareness). Palm oil users remained in the lowest SES tertile and were more likely to Car diovusclll(lzry‘cllzs(:e::::
live in rural areas. Across all SES tertiles, high health awareness determined the odds Costa Rica
of choosing other unsaturated oils over palm oil, and soybean oil (P < 0.05). Lifestyle
Conclusion: These data show that, in addition to SES, health awareness is associated Socio-economic factors
with selection of unsaturated oils over palm oil in a developing country undergoing Palm oil
transition. These data should be considered when targeting nutrition messages and Soybean ol

policies that promote better dietary choices. Unsaturated oils

In developing countries, the major source of fat is cooking
oil"?. The type and amount of oil consumed are important
predictors of plasma lipid profiles and cardiovascular
disease®~°. Traditionally in Costa Rica, as in many other
developing countries, the major source of cooking oil has
been palm oil”. During the 1990s an important decrease in
palm oil consumption was recorded, where Costa Rican
household consumption dropped by 72% per capita;
consumption of other vegetable oils, mainly soybean oil,
experienced a simultaneous increase of 86%°. Little is
known about the characteristics of the consumers of each
type of oil during this national shift in oil use.

As rates of mortality from ischaemic disease increase in
Costa Rica and Latin America® "', it is important to
understand the determinants of cooking oil choices in
order to inform nutrition policies and target messages to
populations at risk. Only a few studies have examined the
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characteristics of people who consume different types of
oils; they have shown a high consumption of palm oil
among rural and poor Costa Rican populations'?~'* but
other factors relating to lifestyle or health awareness may
also be important determinants of oil choice!>!®. In the
light of dietary changes in cooking oil preferences, the
present study examines the socio-economic and lifestyle
determinants of the choice of cooking oil during this
important dietary change in cooking oil.

Materials and methods

Study population

The subjects in this paper belonged to the control
population (n =2274) of a large case—control study
in Costa Rica, which was designed to examine the risk
factors for myocardial infarction in the central valley area.

© The Authors 2007
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The present analysis focuses only on the control
population, and details on the overall case—control design
can be found elsewhere'”'®. Briefly, cases were survivors
of a first acute myocardial infarction, and they were
recruited each year for a period of 10 years. Similarly,
control subjects were randomly selected each year, for 10
years, using information available from the National
Census and Statistics Bureau of Costa Rica and were
matched for age (£5 years), sex and area of residence
with each case. Control subjects were ineligible if they had
ever had a myocardial infarction or were physically or
mentally unable to answer the questionnaires.

The control population is generally representative of the
Costa Rican central valley population within matched
strata. The central valley region of Costa Rica covers a full
range of urban and rural lifestyles as well as socio-
economic levels. Because of the comprehensive social
services provided in Costa Rica, all persons living in the
catchment area had access to medical care without regard
to income; therefore, the subjects for this study were
randomly selected from all socio-economic levels, areas of
residence and counties.

All subjects gave informed consent on documents
approved by the Human Subjects Committee of the
Harvard School of Public Health and the University of
Costa Rica. Out of all subjects eligible to be controls, 88%
participated in the study as controls.

Data collection

Each year, control subjects were recruited to match the
cases of myocardial infarction during the same study
period. Therefore, the design of this study consists of
successive cross-sectional data collected throughout a
period of 10 years (1994—2004).

Subjects were visited at their homes for data collection.
Data on income, years of formal education, number of
household possessions and occupation were collected.
Household income was assessed $US per month; a
household possession index was created as a sum of
values assigned for each electrical appliance (radio,
television, stereo, refrigerator, etc.) with higher values
being assigned to more expensive items; occupation
during the previous year was coded using the Costa Rican
Labor Code from the Ministry of Labor'® with lower codes
assigned to professions with lower salaries. Smoking status
and medical history were also collected. Self-reported
diabetes and hypertension were validated using the
recommended definitions by the Expert Committee on
the Diagnosis and Classification of Diabetes Mellitus* and
the Third Joint National Committee on Detection,
Evaluation, and Treatment of High Blood Pressure®,
respectively.

Anthropometric measures were taken during home
visits. Subjects were also asked about the average
frequency and time spent on several occupational and
leisure-time activities during the last year. Energy
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expenditure was calculated for each activity as the product
of frequency (times per week), duration (hours per time)
and intensity (metabolic equivalent task or MET).
Validation studies and details are published else-
where!”!®,

Dietary intake was collected using a food-frequency
questionnaire (FFQ) that was developed and validated
specifically to assess fatty acid intake among the Costa
Rican population®?*%>. The instrument also inquired
about type of fat most frequently used for home cooking
or frying; it was confirmed by visual identification at the
subject’s home. The fatty acid composition of all foods and
oils commonly consumed in Costa Rica was assessed using
the same methodology as for biological samples®*. These
analyses were incorporated into the nutrient database for
the assessment of fatty acid intake.

Statistical analysis

Statistical Analysis Systems software version 8.00 (SAS Inc.)
was used for analyses. Variables were checked for outliers
and normality, and, where necessary, transformed using
natural logarithm or square-root transformation. Individ-
uals with missing values for type of oil used for cooking,
physical activity, weight, height, waist circumference or
income were deleted. Of the 2274 control subjects
recruited over a period of 10 years (1994—2004), 1938
subjects were retained; 25% were female.

Type of cooking oil was categorised as follows: (1) palm
oil shortening, main oil rich in saturated fats; (2) soybean
oil, a major source of a-linolenic and, if partially
hydrogenated, trans-fatty acids; and (3) oils other than
soybean that are rich in unsaturated fats (sunflower, corn
and olive).

An index for socio-economic status (SES) was created
by summing quintiles of income, groupings of years of
education, categories of occupation and index of house-
hold possessions. The SES index was evaluated by its
association with variables that were observed directly by
the interviewer, such as number of cars, household
construction materials for walls, ceiling and roof, phone
and answering machine services, and type of potable
water and sanitary services. In all cases, the index
performed well.

Factors that were independent predictors of oil choice
and that suggested health alertness were grouped together
as a ‘health awareness’ variable. The following variables
were included: self-reported history of hypertension and
high cholesterol (yes = 1), frequent multivitamin use
(yes = 1), non-smoking status (yes = 1) and high intake of
green leafy vegetables (defined as intake greater than or
equal to the median intake of 0.65 servings per day)
(yes =1). High health awareness was assigned if the
majority (at least three out of five) component variables
were reported as ‘yes'.

Student t-tests and y? tests were used to determine
significant differences (P < 0.05) in socio-economic and



PHN 6-030—10:24, 16/2/2007——269957

Determinants of a change in cooking oil in Costa Rica

lifestyle characteristics among rural and urban residents.
For analyses, control subjects were classified into three
groups (1995-1997, 2000—2001, 2002—-2004) according to
the year in which they served as a control subject to the
larger case—control study. To test for significant changes
between year batches within each group of oil users,
values of least squares means, adjusted for age, gender
and residential area, were examined using the Tukey
multiple comparisons test.

Three logistic regression models were created with the
following binary response outcomes: (1) modelling the
choice of soybean oil vs. palm oil (soybean=1 vs.
palm = 0); (2) modelling the choice of oils rich in
unsaturated fats vs. palm oil (other unsaturated =1 vs.
palm = 0); and (3) modelling the choice of oils rich in
unsaturated fats vs. soybean oil (other unsaturated = 1 vs.
soybean = 0). Univariate logistic regression analyses were
used to examine pre-specified variables of interest as
independent predictors of the choice of cooking oil.
A dummy variable for time was created for each 12-month
period since 1994 until 2004. Finally, interactions with time
were tested for each variable that appeared to change over
time in the preliminary analyses. The final multivariate
logistic regression model displays significant determinants
of oil choice adjusting for all relevant variables, including
age and gender. Statistical significance of interactions
between SES and health awareness in oil choice was tested
using the likelihood ratio test.

Results

Table 1 shows SES and lifestyle characteristics by area of
residence for all subjects for the total time period of 10
years. In general, it appears that soybean oil was widely
used in both areas (49 and 54% in rural and urban areas,
respectively). In rural areas, palm oil was the second most
consumed oil (28%), whereas in urban areas it was other
unsaturated oils (i.e. corn, sunflower and olive) (26%).
Among other unsaturated oils, corn and sunflower oils
were the most commonly used (20%), followed by olive
(2.4%) and other oils (1%).

Table 2 shows general characteristics of the different
cooking oil users classified into three groups (1995-1997,
2000-2001, 2002—2004) adjusted by age, gender and area
of residence. Overall, palm oil users had lower SES,
education level and income, and they were more likely to
be unemployed or employed in agricultural or semi-
skilled professions (P < 0.05) compared with users of
soybean oil and other unsaturated oils. Soybean oil users
were of moderate to low SES; their level of education,
income and number of household possessions were
significantly higher than those of palm oil users, but lower
than for the consumers of other unsaturated oils
(P < 0.05). Consumers of other unsaturated oils had
significantly more years of formal education, higher
income and a larger number of household possessions
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than those who consumed any other type of cooking oil
(P < 0.00D).

Preference in use of cooking oil throughout

the years

Figure 1 shows the frequency of use of each type of oil
over time. There was a significant decrease in the use of
palm oil from 1995 to 2004 (60% reduction in percentage
of users), while soybean oil and other unsaturated oils
increased significantly (P < 0.001). This trend was
apparent and significant in both rural and urban areas
(P < 0.001) (results not shown). Interestingly, there was
also a significant increasing trend (P < 0.001) for the use
of other unsaturated oils compared with soybean oil.

Table 3 shows three multivariate logistic regressions that
model different choices of oil. The variable ‘year of study’
was included to estimate how the determinants of choice
differed every 12 months (a different group of subjects was
recruited each year). An odds ratio (OR) >1 indicates that
the odds of choosing one type of oil vs. another are
positively influenced by that variable. Conversely, an OR
<1 indicates that the odds of choosing one type of oil vs.
another are negatively influenced by that variable. The
results show a positive association between high SES and
the odds of choosing soybean vs. palm oil, and other
unsaturated oils vs. palm oil. The same is true for variables
of history of hypertension and high cholesterol, intake of
green leafy vegetables, male gender and older age.
Conversely, there was a significant negative association
between physical activity and choice of other unsaturated
oils vs. palm oil, and other unsaturated oils vs. soybean oil.
The variable ‘year of study’ was positively associated with
oil choice in all three models.

Figure 2 shows a combined positive effect of high SES
and high health awareness for the choice of soybean and
other unsaturated oils vs. palm oil. High health awareness,
a summary variable that grouped independent predictors
of oil choice (self-reported history of hypertension and
high cholesterol, multivitamin use, smoking status and
intake of green leafy vegetables), also played a significant
role in the choice of other unsaturated oils over soybean
oil; this is apparent across all SES. This association was
adjusted for gender, age, physical activity, year and area of
residence.

All models were controlled for age and area of
residence. The following characteristics were included in
all models, but did not remain significant in the
multivariate analyses: waist-to-hip ratio, body mass index
(BMD), waist circumference, history of diabetes and intake
of all fruits.

Discussion
This study assessed the determinants of oil choice in the

larger central valley region of Costa Rica over a period of
10 years (1994-2004) using a cross-sectional design.
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Table 1 General characteristics of the study population (using the total control population of the Costa Rica

Heart Disease Study, 1994-2004)

Rural residents Urban residents

Variable (n=480) (n=1458)
Females in the population 115 (24) 310 (25)
Age (years)* 59.2 = 10.9 57.6 = 11.3
Weight (kg) 70.1 = 13.6 71.4 £13.7
Height (cm)* 163+ 9 164 =+ 9
Body mass index (kgm™2) 26.3+ 4.2 26.5+ 4.3
Waist-to-hip ratio* 0.96 + 0.08 0.95 + 0.07
Physical activity (MET)*,t 1.74 £ 0.85 1.50 + 0.62
Fasting glucose (mg/100 ml) 83 = 31 82 + 32
Systolic blood pressure (mmHg)* 139 + 23 136 = 23
Diastolic blood pressure (mmHg)* 82 + 10 82 = 11
High health awarenesst 124 (26) 440 (30)
Variables suggesting health awareness
History of hypertension§ 138 (29) 437 (30)
History of high cholesterol§ 120 (25) 113 (28)
Taking multivitamins 26 (5) 113 (8)
Current smokers 98 (20) 311 (21)
Mean cigarettes/day among current smokers (n = 409)* 154 + 12.6 12.8 + 11.3
Green leafy vegetables (servings/day)* 0.77 = 0.38 0.81 = 0.38
SES index
Average” 6.9 + 3.6 8.7 + 3.7
Highest tertile 109 (23) 554 (39)
Components of SES index
Formal education (years)* 6.2 45 8.3+ 56
Monthly household income ($US)* 445 + 357 610 + 436
No. of household possessions*,|| 30.8 +17.7 38 + 19.6
Occupation*,**
Unemployed 212 (44) 563 (39)
Semi-skilled 175 (19) 432 (32)
Professional 93 (36) 463 (30)
Choice of cooking oiltt
Palm 135 (28) 292 (20)
Soybean 234 (49) 788 (54)
Q6 Other unsaturatedtt 111 (23) 378 (26)

Data are presented as n (%) or mean * standard deviation.
*Means are significantly different (Student t-test): P < 0.05.

1 MET — metabolic equivalent task: 1 MET = energy expenditure of sitting quietly or approximately 1 kcal per kg body weight

perh.

1 Score for high health awareness was calculated as a sum of self-reported history of hypertension and high cholesterol, fre-
quent multivitamin use, non-smoking status and high intake of green leafy vegetables (=median intake of 0.65 servings per
day). At least three out of five components had to be classified as ‘yes’ (= 1).

§ These variables are self-reported medical histories.

9 Socio-economic status (SES) index was calculated as a measure of quintiles of income, formal education, number of

household possessions and occupation.

|| Household possessions: sum of values assigned for each appliance in the home.
**Occupation: refers to occupation in the previous year. ‘Unemployed’ includes retired persons, housekeepers, students or
unemployed; ‘Semi-skilled’ includes agricultural work, plumbers, drivers and others; ‘Professionals’ includes managers,

administrators and professionals.

11 Other unsaturated oils refer to corn and sunflower oils (used by 20% of the population), olive oil (2.4%) and others (1%).

11 Percentages are significantly different (2 test): P < 0.05.

Results in this study population show a decrease in palm
oil consumption paired with a simultaneous increase in
the use of soybean oil and other unsaturated oils (i.e. corn,
sunflower and olive oils). This is consistent with reports
from the 1989, 1991 and 2001 Costa Rican National Food
Surveys®. The odds for choosing ‘other’ unsaturated oils
(namely corn or sunflower oil) over soybean oil increased
each year. High SES and variables that suggest high health
awareness were positive determinants of the choice of
unsaturated oils, including soybean oil.

There are various remarkable dimensions to these
differences by year of study. First, palm oil, a local Costa
Rican product subsidised by the government, costs less

than liquid unsaturated oils which are often imported®
(i.e. a litre of unsaturated vegetable oil currently costs
about $US 1.30 vs. $US 1.20 per kilo of palm oil) and palm
oil can be more cost-efficient, since the same quantity can
often be re-heated multiple times for frying, delivering
more uses by quantity than the unsaturated counterparts.
This may be more appealing to lower-income individuals;
according to our observations in 2004 most palm oil users
were characterised by low-income status, fewer house-
hold possessions and low-paying occupations. These
findings are consistent with the results from a 1991
national survey in Costa Rica that showed a decrease in the
use of palm oil and a simultaneous increase in intake of
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Fig. 1 Percentage of cooking oil users by type of oil, classified every 12 months approximately (using the control population of the Costa

Rica Heart Disease Study, 1994—-2004)

content ever appeared in its nutrition label. Despite this,
correct labelling and marketing strategies should be in
place to inform and orient health-aware consumers about
food choices. This is especially important given that the
use of other unsaturated oils is expanding and that these
unsaturated oils are now available even in low-income
supermarket chains®. Although the price of olive, canola
and corn oils is generally higher than that of soybean oil,
the price of sunflower oil is now comparable to that of
soybean, potentially further expanding its use.

Physical activity in this study was analysed as the daily
work-related activities, and is not necessarily reflective of
sports or recreational activities related to health aware-
ness. Low physical activity levels and high BMI among
unsaturated oil users may be because the majority of these
oil users lived in urban areas. Urban sprawl has been

associated with lower rates of walking and higher BMI**,

and rural residents in Costa Rica have been shown to be
more active, maintaining a low BMI'*'3. The majority of
these oil users also belonged to the highest SES, which has
been associated with sedentary lifestyle in some
countries’>°. Interestingly, our study showed that
physical activity among unsaturated oil users increased
throughout the years and was comparable, in the later
years of the study, to activity levels of palm oil users. This
suggests a change in behaviour patterns of urban
subpopulations or high-SES groups; further analyses
should examine the shifts in lifestyle patterns and trends
in health and eating behaviours in Costa Rica as part of a
nutrition transition investigation.

Owing to the nature of these cross-sectional data, which
were obtained from a study designed with different

Table 3 Logistic regressions models of the choice of cooking oil (using the control population of the Costa Rica Heart
Disease Study, 1994-2004); all variables were entered in the model simultaneously

Odds ratio or coefficient (95% confidence intervals)

Soybean
oil vs. palm oil (n=1410) oils vs. palm oil (n = 897)

Variable

Other unsaturated
oils vs. soybean oil
(n=1467)

Other unsaturated

1.26 (1.18, 1.35)§
4.56 (3.13, 6.66)§
1.42 (1.07, 1.88)§
1.36 (1.01, 1.88)§
1.08 (1.02, 1.15)§
0.93 (0.79, 1.09)

Year of study* (12-month increases)
SES (highest vs. lowest tertile)
Residence (1 = urban)

Gender (1 = men)

Age (5-year increases)t

Physical activity (MET)

Variables suggesting health awareness
History of hypertension (1 = yes)
History of high cholesterol (1 = yes)
Multivitamin use (1 = yes)

Current non-smokers (1 = yes)
Green leafy vegetables (servings/day)t

1.07 (0.79, 1.44)
1.41 (1.03, 1.92)§
1.37 (0.76, 2.45)
1.25 (0.93, 1.66)
2.45 (1.74, 3.46)§

1.48 (1.35, 1.63)§
11.86 (7.20, 19.35)§
1.22 (0.84, 1.79)
1.73 (1.16, 2.56)§
1.17 (1.08, 1.27)§
0.73 (0.55, 0.97)§

1.51 (1.05, 2.20)§
1.64 (1.11, 2.40)§
1.48 (0.76, 2.88)
1.20 (0.79, 1.81)
4.00 (2.57, 6.24)§

1.18 (1.10, 1.27)§
2.72 (1.92, 3.88)§
0.91 (0.69, 1.20)

1.35 (1.03, 1.79)§
1.11 (1.10, 1.18)§
0.81 (0.66, 1.00)§

1.31 (1.02, 1.68)§
1.09 (0.85, 1.41)
1.57 (1.06, 2.36)§
1.16 (0.85, 1.59)
1.49 (1.09, 2.03)§

SES - socio-economic status; MET — metabolic equivalent task.

*Due to the cross-sectional nature of this study, the variable ‘year of study’ indicates each 12-month period in which a different group of

subjects served as controls for the Costa Rica Heart Disease Project, 1994—2004.

1 Age ranges from 35 to 75 years.
} Significance tests based on square-root-transformed data.
§ Significantly different: P < 0.05.
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Fig. 2 Interaction between tertiles of socio-economic status (SES) and health awareness as determinants of choice of oil in three models;
subjects in the highest SES tertile with high health awareness served as the reference group (test for interaction: P < 0.05 in all three
models). SES was based on quintiles of income, formal education, number of household possessions and occupation; subjects were
classified into SES tertiles from lowest (1) to highest (3). Health awareness was based on self-reported history of hypertension and high
cholesterol, frequent multivitamin use, non-smoking status and high intake of green leafy vegetables (=median intake of 0.65 servings
per day); to score high health awareness, at least three of the five components had to be classified as ‘yes’

objectives, it is difficult to obtain all relevant information
that would be useful for our purposes and to establish
definite trends and changes of behaviour over time, since
there are no longitudinal data on the same subject
population. More information regarding healthy eating
practices and behaviours would have added greatly to the
variables that suggest health awareness. It is also difficult
to interpret associations regarding gender, since the
majority of data sample were male, and since the men
and women in our study do not represent couples within a
household. Furthermore, information on annual supply
would have been helpful: it is well known that palm oil
production suffered during 1997-1998 due to El Nifo,
increasing its demand in some parts of Asia®**?’; in Costa
Rica its prices appear to have remained slightly lower than
those for other oils, although we ignore if its supply was
altered.

Although foods eaten away from home may be an
important contributor to the type of oil consumed in other
settings, it does not appear to be the case in this study.
In this population only a small percentage (about 5%)
consumed fried foods away from home, and post hoc
analyses revealed that among those who frequently
consumed foods away from home, the distribution of
SES index and of type of oil used in cooking did not vary
significantly. This suggests that eating out is not as
important a contributor to the type of oil consumed by this
population.

Despite these limitations, within the scope of rapidly
increasing nutrition-related non-communicable diseases
in Costa Rica and other Latin American countries, this
study proves to be a timely and valuable investigation on
the determinants of the choice of cooking oil in the past
decade. With the introduction of new types and brands of
oils along with other food products, policies and
programmes need to be in place in Costa Rica, as well as

other countries undergoing dietary shifts, to ensure
promotion of products with a healthy profile, either by
strategies for appropriate nutrition labelling or health
education campaigns.
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