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Factors associated with risk
of low dietary fiber intake in adolescents

Marcia R. Vitolo,* Paula D. B. Campagnolo,2 Cintia M. Gama3

Abstract

Objective: To evaluate dietary fiber intake among adolescents and to analyze factors associated with the risk of

insufficient consumption of this nutrient.

Methods: Cross-sectional study of 722 adolescents from the town of Sdo Leopoldo, RS, Brazil. Sampling was by

clusters, with a systematic randomization of 40 census sectors and residences, including all individuals aged 10 to 19

years. The adolescents’ weight and height were measured and sociodemographic data on their families recorded. A
24-hourdietary recall and a frequency survey were used to assess dietary intakes. The quantity of dietary fiber in diets
was calculated using Nutwin nutrition support software (Programa de Apoio a Nutrigdo), developed by the IT
Department at Universidade Federal de Sdo Paulo (UNIFESP). Statistical analysis was by means of logistic regression,

employing a hierarchical model.

Results: The prevalence of insufficient dietary fiber intake was 69% among girls and 49.7% for boys (p < 0.001).

The determinant factors of this condition among boys were non-habitual consumption of beans (OR 2.65; 95%CI
1.05-6.68) and excessive fat intake (OR 2.67; 95%CI 11.23-5.83). For girls factors were increased age (OR 5.33;
95%CI 2.33-12.2), non-habitual consumption of beans (OR 3.01; 95%CI 1.44-6.53), excessive fat intake (OR 1.85;
95%CI 1.01-3.37), dieting for weight loss (OR 2.50; 95%CI 1.10-5.70) and presence of overweight (OR 2.06; 95%CI

1.04-4.07).

Conclusions: These results admit of the conclusion that excessive fat consumption and non-habitual
consumption of beans are strongly linked with the risk of insufficient dietary fiber intake in both sexes and that females
exhibit a greater number of risk factors for this outcome.
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Introduction
Dietary fiber can play a role in the prevention of

intestinal diseases, such as constipation, hemorrhoids,
hiatus hernia, diverticular disease and cancer of the colon.
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It can also contribute to the prevention and treatment of
obesity, reduction of blood cholesterol levels, glycemic
regulation after meals and even reduce the risk of
cardiovascular diseases and diabetes.!

adolescence is a period of risk for the adoption of
nutritional habits that result in excessive energy density
and deficiencies of certain nutrients, including dietary
fiber.>* studies of Brazilian families' nutritional intake
habits have not evaluated dietary fiber intake,® and neither
have adolescents been studied,®” in contrast with data
from other countries, which provide intake values of
between 15 and 19.6 g.8'0 Brazilian studies that have
investigated dietary fiber intake among children and
adolescents have involved individuals at clinics, outpatients
and schools, with the aim of studying the etiologic factors of
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intestinal constipation.**"* These studies have reported
fiberintake levels of from 3.4 to 15.5 g per day, although the
patient samples studied ranged from infants to adolescents,
and there are methodological differences in terms of the
dietary surveys and types of fiber employed. Faced with this
paucity of sufficient Brazilian data on the subject, the
objective of this study was to evaluate dietary fiber intake
among adolescents of both sexes and the factors associated
with it.

Methods

Cross-sectional study with representative sample of the
adolescent residents of Sdo Leopoldo, RS, Brazil. Sample
size was calculated based on an 18% assumed prevalence
of overweight,>:16 a confidence level of 95% and statistical
power of 80%, with an extra 10% added for possible losses,
and 15% for the multivariate analysis, which resulted in a
sample size of 807 adolescents. Adolescents were excluded
if they were pregnant, nursing or mothers, as were
adolescents with physical or mental disabilities or chronic
pathologies.

Sampling was performed by clusters in three stages. All
individuals living at the homes chosen and aged between 10
and 19 years were identified and invited to take part in the
project. The parents or the adolescent themselves refused
to take partin 8.6% (n = 70) of cases, 1.8% (n = 15) could
not be located at home after three attempts, and 0.3%
(n = 3) had moved house, making a total of 11% of losses.
Losses were greater among males, accounting for 85%
(n = 60) of refusals. In sectors where the prevalence of
illiteracy was below 5%, percentage of losses was 24.5%,
while in sectors where more than 5% of the population are
illiterate, the percentage of losses was 17.5%.

A pre-coded questionnaire was developed covering
socioeconomic, biological, familial, anthropometric and
nutritional factors, and this was applied and filled out by
specially trained researchers, irrespective of the age of the
adolescent. A pilot study was conducted of 60 adolescents
from sectors that were not chosen in the sampling process.

Fat and fiber intake were quantified using a 24-hour
dietary recall with the aid of a photo album contain color
photographs of utensils and foods, developed specifically
for this project, with the objective of better quantifying the
portions adolescents eat. A frequency questionnaire was
also used to assess consumption of beans, vegetables and
fruit.

Fat and dietary fiber intakes were calculated using
Nutwin nutrition support software (Programa de Apoio a
Nutrigdo), developed by the UNIFESP IT department, in
addition to information obtained from the food industry on
products not listed in the tables. Adequate fat intake was
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defined according to the World Health Organization (WHO)
recommendation,” which defines a proportion of up to 30%
of the total energy content of the diet. Adequate dietary
fiber intake was defined according to Williams, who
suggests the formula age + 5.8

Consumption of beans, vegetables and fruit was
considered habitual when adolescents ate these foods four
or more times a week, the criterion established for this
study. Constipation was defined by less than three
defecations a week and hard or round cracked stools, in
addition to difficulty to evacuate without laxatives was
reported.

Portable electronic scales were used to weigh subjects.
Adolescents were weighed wearing a light clothes, such as
shorts for boys and shorts and T-shirt for girls. Height was
measured using a stadiometer with a built-in tape measure.
Nutritional status was classified by body mass index (BMI)
against the National Center for Health and Statistics
reference curves and according to WHO criteria,*® which
considers adolescents with BMI percentiles above the 85th
to be overweight.

Mean fiber intake was compared across the three age
groups using the Kruskal-Wallis test and between sexes
with the Mann-Whitney test. Multivariate analysis was
performed by logistic regression, employing a hierarchical
model (Figure 1), calculating odds ratios (OR) and 95%
confidence intervals (95%CI). Odds ratios were used to
measure effect, in the knowledge that they are mildly
superior to prevalence ratios when gauging risk factors, and
inferior when evaluating protective factors. Variables were
added to the regression model when they attained a
significance of 20%, and their associations were considered
significant if they reached 5%. Those variables which
exhibited significance were retained in the analysis for
following levels.

This project was approved by the Research Ethics
Committee at the Universidade Federal do Rio Grande do
Sul.

Results

Complete and valid dietary recall data were obtained for
722 adolescents (89% of the entire sample), 59% of whom
were girls. Mean age of the boys was 14.2+2.6, and for the
girls it was 14.5+2.8 years. With respect of maternal
education, 28% had spent 4 years or less at school and
34.4% had studied for more than 8 years. The prevalence of
overweight was 17.8%, and intestinal constipation
prevalence was 22.9%.

The prevalence of fiber intake below the recommended
level was 61.2% for total sample, 69% for girls and 49.7%
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Figure 1 - Hierarchical model

for boys (p < 0.001). Mean fiber intakes by sex were 21.5g
for boys and 16.9 g for girls (p < 0.001). When stratified by
age group, boys aged 10to 12 atean average of 19.8+11.1
g; thosefrom 13 to 15 had meanintake of 22.1+12.9g; and
those aged 16 to 19 ate an average of 23.2+22.1 g, and the
differences between age groups were not significant (p =
0.448). Among the girls, mean dietary fiber intake of girls
aged 10to 12 years (18.3+£10.9 g) was significantly greater
(p=0.039) thanthe meanintake of girlsaged 16 to 19 years
(15.1+8.8 g).

Table 1 contains both crude and adjusted analyses of the
effect on the outcome of exposure to independent variables
for the female sex. Girls aged 16 to 19 years exhibited
increased chance of eating less than the recommended
quantity of fiber. Among the dietary variables investigated,
non-habitual consumption of beans and excessive fat
consumption were associated with fiber intake below the
recommendation. Overweight girls and those who had
already tried some type of diet for weight loss exhibited
increased frequency of lower than recommended dietary
fiber intake.

The same results for boys are shown in Table 2. The
adjusted analysis demonstrates that among boys
non-habitual consumption of beans and excessive fat
consumption were also associated with fiber intake below
the recommendation.

Neither the presence of intestinal constipation nor fruit
and vegetable consumption were associated with lower
than recommended dietary fiber intakes for either sex.

Discussion

Our study identified mean dietary fiber intake levels that
are within the same range as figures from the European
continent,®1920 where female adolescents also eat less
fiber than males. Notwithstanding, the mean dietary fiber
intake observed in this investigation, for the male sex (21.5
g), is greater than was observed in those studies.

The influence of sex on the results observed opens new
perspectives forinvestigations thatinvolve dietary behavior
at risk of insufficient dietary fiber consumption. The results
suggest that non-habitual consumption of beans is a risk
factor for insufficient dietary fiber intake for both sexes,
which result is compatible with the few studies undertaken
in Brazil that have evaluated dietary fiber intake among
adults. It was demonstrated that beans are the primary
source of dietary fiber among adults and that there was a
statistical difference between sexes. The mean consump-
tion of fiber was 20 g among women and 29 g among
men.®”? This condition may have onset at the end of
adolescence, considering that, in this study, older
adolescents (16-19 years) consumed less dietary fiber than
younger ones.

Eating a diet containing more than 30% energy from fat
was associated with the risk of insufficient dietary fiber
intake for both sexes. Since this is a cross-sectional study, it
is not possible to identify whether the reduced consumption
of fiber leads to increased fat intake, or vice-versa.
Nevertheless, the results confirm the risk of exposure to
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non-transmissible chronic diseases to which these
adolescents are subjected.>21:22

Despite evidence that there is an association between
lower dietary fiber intake and overweight,23-2% in this study
it was only possible to detect this association in the female
sex, which is compatible with the results of a study with
adolescents in southern Spain.?”
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Itisimportant to point out that the failure of this study to
detect an association between intestinal constipation and
inadequate dietary fiber intake does not indicate that fiber
intake does not play a favorable role in adolescent intestinal
function. Other factors, in addition to insufficient fiber
intake (practicing physical exercise and adequate
consumption of fluids), are related to the etiology of

Table 1 - Crude and adjusted analyses of factors associated with insufficient dietary fiber intake in girls

Exposure variable

Insufficient dietary fiber intake

Crude OR (95%CI) Adjusted OR (95%CI)

%

Age

13-15years (vs. 10-12 years) 68.8

16-19 years (vs. 10-12 years) 83.8
Maternal education

5-8 years (vs. < 4 years) 67.7

> 8 years (vs. < 4 years) 75.5
Non-daily consumption of fruit 72.0
Non-daily consumption of vegetables 70.4
Non-habitual consumption of beans 84.5
Fat consumption > 30% * 72.1
Diet for weight loss 80.7
BMI > 85th percentile 80.8
Constipation 71.6

1.74 (1.05-2.89)
4.08 (2.26-7.42)

1.19 (0.70-2.02)
1.75 (0.99-3.04)
1.56 (0.99-2.46)
1.82 (0.95-3.50)
3.44 (2.06-5.74)
1.37(0.90-2.07)
2.25(1.32-3.82)
2.08(1.11-3.88)
1.13(0.70-1.81)

1.66 (0.83-3.34)
5.33(2.33-12.2)

1.29 (0.63-2.64)
2.09(0.95-4.70)
1.37(0.74-2.54)
2.00 (0.93-4.31)
3.01(1.44-6.53)
1.85(1.01-3.37)
2.50 (1.10-5.70)
2.06 (1.04-4.07)
1.59 (0.77-3.28)

95%Cl = 95% confidence interval; BMI = body mass index; OR = odds ratio.

* Percentage of total dietary energy value.

Table 2 - Crude and adjusted analyses of factors associated with insufficient dietary fiber intake in boys

Exposure variable

Insufficient dietary fiber intake

Crude OR (95%CI)

Adjusted OR (95%CI)

%

Age

13-15years (vs. 10-12 years) 48.5

16-19 years (vs. 10-12 years) 56.6
Maternal education

5-8 years (vs. < 4 years) 46.3

> 8 years (vs. < 4 years) 55.0
Non-daily consumption of fruit 49.7
Non-daily consumption of vegetables 51.4
Non-habitual consumption of beans 71.3
Fat consumption > 30%* 59.5
Diet for weight loss 49.8
BMI > 85th percentile 48.9
Constipation 76.9

1.07 (0.60-1.90)
1.48 (0.79-2.78)

1.06 (0.57-1.98)
1.50 (0.79-2.85)
1.21(0.71-2.06)
1.58 (0.56-4.54)
3.50 (2.00-6.09)
2.3 (1.44-3.69)
1.06 (0.48-2.36)
1.08 (0.6-1.95)
1.38(0.78-2.42)

1.32(0.56-3.11)
1.53 (0.56-4.20)

1.25(0.48-3.23)
1.12(0.41-3.05)
1.60 (0.75-3.43)
1.54 (0.46-5.19)
2.65 (1.05-6.68)
2.67 (1.23-5.83)
1.26 (0.32-4.88)
0.96 (0.51-1.81)
1.23(0.48-3.23)

95%Cl = 95% confidence interval; BMI = body mass index; OR = odds ratio.

* Percentage of total dietary energy value.
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intestinal constipation. A study carried out at a functional
intestinal constipation center of excellence in the South
region of Brazil observed that this pathology predominated
among female adolescents and also failed to detect an
association between fiber intake and intestinal constipa-
tion.2®

With relation to the method used to evaluated whether
fiber intake was adequate in line with recommendation, the
formula of age + 5 was used since the new
recommendations (IOM, 2000/2005) deal with total fiber,
which is the sum of dietary fiber + functional fiber. This new
definition limits analysis because of the difficulty in
identifying functional fiber, which is added to foods with a
specific objective. For this reason, the criterion of dietary
fiber was retained in this study.

The results indicate that excessive fat consumption and
non-habitual consumption of beans are strongly associated
with therisk of insufficient dietary fiber intake in both sexes.
Furthermore, females suffer more risk factors for this
outcome, such as overweight and dieting to lose weight.
These data can be used as the basis for nutritional education
programs for schools and health services, which should
emphasize recovering Brazil’s dietary habits from more
than a decade ago, when cereals, pulses and vegetables
predominated.®
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