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INTRODUCTION

Adequate fiber intake is associated with digestive health and 
reduced risk of several noncommunicable diseases, and is recog-
nized as essential for human health(1-7). In terms of gastrointestinal 
(GI) conditions, evidence has suggested that adequate fiber intake 
has also potential benefits in the management of chronic constipa-
tion and irritable bowel syndrome(8,9). Additionally, two systematic 
reviews with meta-analyses observed that individuals with higher 
consumption of fibers had a lower mortality rate than those eating 
less fibers for both cardiovascular causes, cancer and all-cause mor-
tality(10,11). The physiological mechanism that explains the health 
benefits associated to dietary fibers is not completely understood, 
but local and systemic effects are expected once fiber intake is a 
risk factor for markedly diverse conditions(12).

Following the recognition of a global inadequate fiber intake, 
in 2003 the World Health Organization (WHO) and the Food and 
Agriculture Organization of  the United Nations (FAO) recom-
mended a daily fiber consumption of ≥25 g as a strategy to prevent 
noncommunicable diseases(13). The Brazilian Ministry of Health 
adopted this recommendation as stated in the National Nutritional 
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Guide for the Brazilian Population and also established a target 
intake of 5g per day for children(14,15).

Despite convincing evidence and explicit guidelines from official 
health agencies and institutions, previous studies have identified an 
inadequate fiber intake in the Brazilian population. Sardinha et al. 
2014(16) assessed the fiber availability (grams per day) of Brazilian 
households using data from a national survey. Authors stated that 
the general household availability was insufficient (ranging from 9.9 
to 21.4 grams per day) and that lower income and rural households 
presented higher availability than higher income and urban ones. 
Mattos et al. 2015(17) identified a higher mean daily intake of 24 g 
(17 g insoluble and 7 g soluble), with higher means for men (29 g) 
than women (20 g). Santos et al. 2016(18) observed a low proportion 
of individuals meeting the adequate intake (2.0%) and an average 
daily intake of 13.1 g.

At the same time, previous reports showed that individuals’ 
knowledge about dietary patterns and fiber role in diet are associ-
ated with increased fiber intake(19-21). Thus, the present study was 
designed to describe fiber intake patterns among adults in Brazil 
and also respondents’ knowledge and perceptions about their fiber 
intake, through a nationwide web-based survey. 
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METHODS

We performed a cross-sectional analysis of  data from a na-
tional web-based survey that aimed to describe patters of  fiber 
intake in community-dwelling Brazilian individuals. The survey 
was conducted from September 14th to 28th, 2018. To recruit a 
representative sample of Brazilian internet users who were 16 years 
of  age or older, quotas for sex, age, socio-economic status, and 
geographic region were used. After receiving information about 
study procedures and agreeing in participating, respondents were 
presented with questions about demographics and socioeconomic 
status (using the Brazilian Criteria for Socio-Economic Classifica-
tion)(22). Fiber intake was self-reported using the following ques-
tions: (i) Do you consume fibers in your daily life?; (ii) If  yes, with 
which frequency do you usually consume each source of  fibers 
(natural and supplements)?; (iii) If  not, what are the reasons for 
not consuming?. Additionally, individuals were presented with lists 
of fiber sources to answer about their usual intake and also about 
nutritional knowledge, intestinal function and GI symptoms. Thus, 
our primary outcome was the pattern of fiber intake in terms of 
consumption prevalence and frequency. 

This study was based on results of an opinion survey and, thus, 
no approval was required from the Research Ethics Committee. 
Likewise, it was not necessary to sign an Informed Consent Form. 
However, all procedures performed are governed by ethical stand-
ards of the Brazilian Association of Research Companies (ABEP) 
and of the European Society of Market Research (ESOMAR), in 
compliance with the International Standard for Quality on Market 
and Opinion Research – ISO 20252:2006 and the International 
Standard for Quality Management ISO 9001:2000.

Statistical analyses
A descriptive approach was adopted using measures of  fre-

quency, central tendency and dispersion, thus hypothesis tests 
or other exploratory methods were not planned. As a descriptive 
study, hypothesis tests and models were not used in the present 
analysis. Sample size was calculated using a 2% error margin and 
95% confidence interval (n=2,000). 

RESULTS

The final sample was comprised of 2,000 individuals, 51.2% 
females, with an average of 36 years old. Socio-demographic sample 
characteristics are presented in TABLE 1.

In terms of fiber intake (TABLE 2), 78.4% of respondents re-
ported consuming fibers regularly. This proportion was similar for 
most age groups, with the exception of 55 or more years (86.0%). A 
similar pattern was observed for both male and female respondents. 
The self-reported usual fiber intake ranged from 75.3% in the South 
region to 83.6% in the North region. The absolute difference in the 
percentage of individuals reporting fiber intake between the lower 
(C) and higher (A) income groups was 7.2% (75.9% and 93.1%, 
respectively).

As observed in TABLE 3, the frequency of individuals reporting 
absence of fiber intake varied depending on the assessment method. 
While 21.7% of  respondents informed that they usually do not 
consume fibers when questioned without any additional informa-
tion about fiber sources or foods, the frequency markedly decreased 
when specific foods and sources where mentioned. When presented 
with a list of foods that are considered fiber sources, individuals 

TABLE 1. Sample characteristics.

Characteristics N %

Age

   16–24 years 446 22.3

   25–34 years 548 27.4

   35–54 years 792 39.6

   55+ 214 10.7

[Mean ±SD] 35.9±12.7

Sex

   Male 976 48.8

   Female 1024 51.2

Geographic region

   North 110 5.5

   Northeast 399 20.0

   Midwest 175 8.8

   Southeast 988 49.4

   South 328 16.4

Brazilian Criteria for Socio-Economic Classification

   Class A 58 2.9

   Class B 662 33.1

   Class C 1280 64.0

SD: standard deviation.

TABLE 2. Self-reported consumption of fibers by demographic  
characteristics.

Characteristics
Fiber intake*

N %

Total sample (n=2,000) 1.567 78.4

Age

   16–24 years (n=446) 347 77.8

   25–34 years (n=548) 430 78.5

   35–54 years (n=792) 606 76.5

   55+ (n=214) 184 86.0

Sex

   Male (n=976) 760 77.9

   Female (n=1024) 807 78.8

Geographic region

   North (n=110) 92 83.6

   Northeast (n=399) 320 80.2

   Midwest (n=175) 137 78.3

   Southeast (n=988) 771 78.0

   South (n=328) 247 75.3

Brazilian Criteria for Socio-Economic Classification

   A (n=58) 54 93.1

   B (n=662) 541 81.7

   C (n=1280) 972 75.9

*Respondents who answered Yes for the question “Do you consume fibers in your daily life?”.
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answering that they never consume each specific item ranged from 
0.6% (fruits) to 17.9% (nuts and seeds). In a similar manner, when 
fibers were presented segmented by soluble and insoluble forms 
with a list of  sources of  each type, the frequency of individuals 
answering that they do not consume any of them was 2.5%.

Among 433 respondents who answered that they do not 
consume fibers in their usual life, the most frequent reasons for 
the absence of fiber intake were “Lack of knowledge about fiber 
sources” (39.3%) and “The costs would be high” (29.6%), as shown 
in FIGURE 1.

supplements however were less frequent in the 55+ age group and 
in the A income group. The lower intake of natural sources was 
observed for the North region (57.6%), while fiber supplements were 
less frequent in the Midwest region. Male and female individuals 
presented similar pattern of fiber source intake.

Respondents also answered questions assessing their knowl-
edge about fiber intake, diet and intestinal function, as shown 
in TABLE 5. In the total sample, 69.7% considered their diet as 
healthy and 79.2% classified their intestinal function as regular. 
74.2% and 30.0% reported that they recognize the role of fiber in 
regulate intestinal function and the difference between soluble and 
insoluble fibers, respectively. Gastrointestinal symptoms most fre-
quently informed by subjects with self-reported irregular function 
were constipation, abdominal bloating and flatulence (TABLE 5). 
Self-reported frequency of evacuation was at least once a day for 
76.0% of individuals.

FIGURE 1. Reasons for the absence of fiber consumption (n=433).

TABLE 4 presents the frequency of fiber daily consumption (at 
least once a day) according to type of source (natural, as presented 
in foods or fiber supplements) and demographic characteristics. 
In the total sample, 69.5 and 29.9% of individuals reported daily 
consumption of natural sources and fiber supplements, respectively. 
In numeric terms, natural sources were more frequently reported by 
those with 55 or more years (78.3%), residents in the South region 
(74.5%), and part of the higher income group (A, 83.3%). Fiber 

TABLE 3. Self-reported lack of consumption of fibers using different 
assessment methods.

Characteristics N %
Answer to the question “Do you consume 
fibers in your daily life?” (No)

433 21.7

Answer to the question “Considering the following list of foods, what 
is your frequency of consumption?” (Never)

   Nuts and Seeds 358 17.9

   Whole Grains 75 3.8

   Legumes 24 1.2

   Vegetables and greens 18 0.9

   Fruits 12 0.6

Answer to the question “Considering the two types of fibers (soluble 
and insoluble) and their listed sources, what type are you able to 
ingest in your daily life?”*

   Soluble fibers 821 41.1

   Insoluble fibers 235 11.8

   Both types 895 44.8

   None 49 2.5
*Respondents were presented with a list of fibers sources of each type before answering as 
following: soluble fibers such as fruit pulp, vegetables and legumes; insoluble fibers such as 
whole grains and fruit peels.

TABLE 4. Self-reported daily consumption of natural fibers and fiber 
supplements by demographic characteristics.

Characteristics

Daily intake  
of natural  
sources of  

fiber

Daily intake  
of fiber 

supplements

N % N %

Total sample* (n=1,567) 1,089 69.5 469 29.9

Age

   16–24 years (n=446) 230 66.3 111 32.0

   25–34 years (n=548) 290 67.4 134 31.2

   35–54 years (n=792) 425 70.1 186 30.7

   55+ (n=214) 144 78.3 38 20.7

Sex

   Male (n=976) 534 66.2 226 29.7

   Female (n=1,024) 555 68.8 243 30.1

Geographic region

   North (n=110) 53 57.6 22 23.9

   Northeast (n=399) 228 71.3 115 35.9

   Midwest (n=175) 85 62.0 29 21.2

   Southeast (n=988) 539 69.9 229 29.7

   South (n=328) 184 74.5 74 30.0

Brazilian Criteria for Socio-Economic Classification

   A (n=58) 45 83.3 14 25.9

   B (n=662) 402 74.3 172 31.8

   C (n=1,280) 642 66.0 283 29.1

*Among those respondents who answered yes for the question “Do you consume fibers in 
your daily life?” 
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DISCUSSION

The study enrolled a large sample of  Brazilian community-
dwelling individuals and assessed self-reported fiber intake patterns 
using a representative sample of Brazilian internet users, as evi-
denced by geographic distribution and demographic characteristics 
of  the sample, particularly socio-economic status. Our findings 
indicate that fiber intake in Brazil is probably insufficient with a high 
proportion of individuals reporting irregular or absent ingestion 
of fiber sources in their daily lives. Previous studies with Brazilian 
samples used different methods and outcomes, impairing our ability 
to make comparisons(16-18). Despite this fact, it is consistent across 
studies(16-18) that Brazilian individuals do not meet dietary fiber 
intake targets(13-15) or have low availability of fibers in their diet. 

Fiber intake patterns were not homogeneous among socio-
demographic subgroups, with higher frequency of any fiber intake 
among older individuals (over 55 years old), those living in the 
North and Northeast region and those with higher income. When 
fiber consumption was assessed according to the type of source 
(natural or supplements) among those reporting any fiber intake, 
daily consumption (at least once a day) of natural sources was also 
more common among those with higher age and higher income, but 
South region was the one with the highest proportion (and North 
region had the lowest value). In opposition, daily fiber supplements 
were less common among older (55+ years) respondents, those 
living in the North and Midwest region and with higher income. 

Male and female individuals presented a very similar pattern. It 
is important to highlight that this study adopted a descriptive 
approach and that statistical between-group differences were not 
tested, thus these observations take into account the numeric dif-
ferences between individuals presenting each characteristic. As the 
sample size in our study is large, it is reasonable to believe that these 
differences are significant, but the observation for the high income 
group (A) is more prone to bias, due to its relatively small size.

Santos et al. 2016(18) also observed a positive effect of higher 
income and older age in the ingestion of  fibers. In an opposite 
direction, Sardinha et al. 2014(16) observed higher fiber availability 
in lower income households and those located in the North and 
Northeast region. The national Family Budget Research conducted 
by the Brazilian Institute of Geography and Statistics in 2008-2009 
assessed the fiber intake adequacy according to sex and age and 
observed the prevalence of insufficient fiber intake ranging from 
60.0% among individuals aged ≥60 years to 82.0% among those 
with 10–13 years, without relevant differences between male and 
female individuals (very similar to our findings)(23). As outcomes 
and exposure variables definitions were marked diverse among 
these studies and ours, it is difficult to establish comparisons, but it 
seems that the relationship among income and dietary fiber intake 
still needs comprehensive evaluation, while the interaction with age 
and sex seems more well-established in Brazilian reports.

Lack of knowledge about fiber sources and fiber types seems 
to play a significant role in the observed inadequate intake. Over 
20% of the sample reported absence of fiber ingestion when fiber 
sources were not listed or mentioned. This percentage was mean-
ingly reduced when lists of foods and fiber sources were explicitly 
presented and individuals were asked if  they usually consume each 
item, probably indicating that the self-reported absence of  fiber 
consumption is overestimated by individuals’ inability to recognize 
fiber sources in their diet. This is reinforced by the high proportion 
of individuals affirming that they do not consume fibers because 
of lack of knowledge about fiber sources or due to financial con-
straints. Foods and ingredients that are widely available in Brazil 
and are not considered high-cost, as beans or cassava flour(16), are 
well-established fiber sources, but our findings may demonstrate 
that the general population do not see them as rich in fibers. Previ-
ous observational studies investigated the impact of individuals’ 
dietary beliefs and nutrition knowledge in the dietary intake and 
clearly demonstrated an association between these factors(19-21).

In our sample, one in five individuals classified intestinal func-
tion as irregular, and a high proportion of those individuals presents 
significant gastrointestinal symptoms (constipation, abdominal 
bloating, and flatulence). Our data do not allow a more detailed 
estimation of constipation prevalence, once the presence of gastro-
intestinal symptoms was assessed only among those with self-rated 
irregular intestinal function (n=416). Nevertheless, at least 318 out 
of 2,000 respondents (15.9%) reported constipation in our sample 
and this is worth mentioning once fiber consumption is the first line 
strategy for constipation management in clinical guidelines(24). It is 
reasonable to affirm that respondents in our sample recognize their 
constipation but have inadequate knowledge about how to manage 
this condition, once they do not identify fiber sources in their usual 
diet or do not ingest them regularly. Our study main limitation is 
the recall bias risk since fiber intake patterns were self-reported and 
respondents demonstrated a limited knowledge about fiber sources 
in their diet. Additionally, our study was not designed to assess ad-
equate intake using objective measures (grams per day, for example) 

TABLE 5. Self-perception and knowledge about fiber intake, diet and 
intestinal function aspects.

Characteristics N %

Rated diet as healthy 1,394 69.7

Rated intestinal function as regular 1,584 79.2

Affirmed to recognize the role of fibers in the 
intestinal function 1,484 74.2

Affirmed to recognize the difference between 
soluble and insoluble fibers 599 30.0%

GI symptoms among those with self-reported irregular intestinal 
function (n=416)

   Constipation 318 76.4

   Abdominal bloating 281 67.5

   Flatulence 269 64.7

   Abdominal pain 250 60.1

   Diarrhea 104 25.0

   Hemorrhoids 1 0.2

   No answer 3 0.7

Self-reported frequency of evacuation (total sample)

   >1/day 548 27.4

   Daily 972 48.6

   5 times/week 183 9.2

   3 times/week 167 8.4

   2 times/week 84 4.2

   Weekly 46 2.3
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or to collect data that would allow comparisons with widely accepted 
intake targets or with previously published reports on the topic. De-
spite these limitations, our survey enrolled a large national sample 
of individuals in the community setting, representative of Brazilian 
internet users, allowing an overview of fiber intake patterns in the 
country that seems consistent with previous studies. Future research 
could further investigate Brazilian individuals’ beliefs, expectations 
and knowledge about dietary fiber intake and also to assess the ef-
fectiveness of nutritional education towards healthy diet.

CONCLUSION

Our findings indicate that fiber intake in Brazil is probably insuf-
ficient with a high proportion of individuals reporting irregular or 
absent ingestion of fiber sources in their daily lives. Lack of knowl-

edge about fiber sources and fiber types seems to play a role in this 
inadequate intake, highlighting the need for nutritional education 
to achieve healthy dietary patterns in the country.
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