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ARTICLE INFO SUMMARY
Article history: Background: Accumulating evidence supports the effects of dietary fiber on the risk of non-
Received 4 July 2023 communicable diseases (NCDs). However, there is no updated systematic review and meta-analysis

Accepted 7 November 2023 that compares and pools the effect of different types of fiber on mortality.

Methods: In this systematic review and meta-analysis, all prospective cohort studies that evaluated the
K‘?ywords-' relationship between dietary fiber intake and all-cause or cause-specific mortality were included. The
Dietary fiber PubMed, SCOPUS, and Web of Science databases were searched up to October 2022. Data extraction and
All-cause mortality . . . .
Cause-specific mortality quality assessmept were performed by two researchers independently. Heterqgenelty between studies
Prebiotics was assessed using Chi-square based test. Random/fixed effect meta-analysis was used to pool the
hazard ratios (HR) or relative risks (RR) and 95 % confidence intervals (CI) for the association between

different types of fiber and mortality.
Results: This systematic review included 64 eligible studies, with a total sample size of 3512828 subjects,
that investigated the association between dietary fiber intake and mortality from all-cause, cardiovas-
cular disease (CVD), and cancer. Random-effect meta-analysis shows that higher consumption of total
dietary fiber, significantly decreased the risk of all-cause mortality, CVD-related mortality, and cancer-
related mortality by 23, 26 and 22 % (HR:0.77; 95%CI (0.73,0.82), HR:0.74; 95%CI (0.71,0.77) and
HR:0.78; 95%CI (0.68,0.87)), respectively. The consumption of insoluble fiber tended to be more effective
than soluble fiber intake in reducing the risk of total mortality and mortality due to CVD and cancer.
Additionally, dietary fiber from whole grains, cereals, and vegetables was associated with a reduced risk
of all-cause mortality, while dietary fiber from nuts and seeds reduced the risk of CVD-related death by
43 % (HR:0.57; 95 % CI (0.38,0.77)).
Conclusion: This comprehensive meta-analysis provides additional evidence supporting the protective
association between fiber intake and all-cause and cause-specific mortality rates.
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effective preventative methods has long been emphasized [3]. One
of the most promising approaches to prevent NCDs is a high-quality
diet that incorporates functional foods or components [4]. Ac-
cording to a study by the Global Burden of Diseases (GBD) con-
sortium, low consumption of whole grains and fruits is one of the
main dietary risk factors for mortality worldwide [1]. The impor-
tance of dietary fiber as a healthy ingredient in high-quality diets
has been widely acknowledged [5,6]. The term “dietary fiber” refers
to a diverse group of substances with different structures and
physicochemical properties (e.g., solubility, viscosity, and fer-
mentability) [7]. The two basic categories of dietary fiber are sol-
uble and insoluble [8,9]. Soluble fiber dissolves in water, and it is
effective in decreasing cholesterol levels and blood sugar stabili-
zation. Thus, increasing soluble fiber intake is important in
reducing the risk of CVD and T2D [10—12]. In contrast, insoluble
fibers, such as cellulose and lignin, have fecal-bulking characteris-
tics that may promote regular bowel movements and avoid con-
stipation [13,14].

Dietary fiber consumption is associated with reduced con-
stipation and enhanced intestinal health [15]. Moreover, various
favorable effects of fiber on serum cholesterol, blood pressure, in-
sulin sensitivity, satiety, body weight, and chronic inflammation
may reduce the risk of NCDs [10,16—18] and on longer term, it may
play a role in the prevention of mortality [7,19].

The primary sources of dietary fiber, such as fruits, vegetables,
and whole grains, provide different combinations of dietary fiber
molecules with unique characteristics [7]. Consequently, in order to
increase fiber consumption, it is essential to have information on
effective fiber-rich dietary sources. Recent research has demon-
strated that different fiber sources may have varying effects on
specific health conditions. For instance, some studies suggest that
fiber from whole grains may be especially beneficial for lowering
the risk of CVD [14,20].

Numerous epidemiological studies have examined the rela-
tionship between dietary fiber consumption and mortality from
various non-communicable diseases (NCDs). While some system-
atic reviews have analyzed certain aspects of these studies, their
inclusion of relevant research was limited in number [8,15,21—23].
A comprehensive and up-to-date systematic review comparing the
effects of different forms of fiber on cause-specific mortality is
currently lacking. Therefore, we performed a comprehensive sys-
tematic review and meta-analysis of prospective cohort studies to
examine the associations between the consumption of different
types of dietary fiber from diverse sources and the risk of all-cause
mortality and mortality from CVD, stroke, and cancer.

2. Materials and methods

This systematic review and meta-analysis followed the estab-
lished guidelines from the Preferred Reporting Items for Systematic
Reviews and Meta-Analyses (PRISMA statements) [24]. Current
study registered in PROSPERO and the registration number was
CRD42022372782.

2.1. Search strategy

A systematic literature search was conducted in PubMed, SCO-
PUS, and Web of Science databases up to October 2022 using the
following search terms:

(“Dietary fiber” OR “Dietary fibre” OR “Fibre” OR “Fiber” OR
“Soluble fiber” OR “insoluble fiber” OR “Added Fiber” OR “Cellulose”
OR “Hemicellulose” OR “Lignin” OR “Pectin” OR “Gums” OR “Muci-
lages” OR “resistant starch” OR “Non-starch polysaccharides” OR
“resistant maltodextrin” OR beta-glucan*OR “glucomannan” OR
“Galactomannan” OR Arabinan* OR “Polydextrose” OR “psyllium” OR
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fructan*OR “inulin” OR oligosaccharide* OR fructooligosaccharide*
OR galactooligosaccharide* OR galactan* OR xylooligosaccharide*
OR “oligofructose” OR “Indigestible dextrins” OR “resistant dextrins”
AND (“mortality” OR “Death” OR “Fatality”).

No restriction was set at the time of publication. Titles/abstracts
were screened for relevant studies by two independent in-
vestigators (FR and MG) and any disagreement was resolved by
discussion to reach a consensus. The reference lists of related re-
view articles were hand-searched for additional relevant studies.

2.2. Selection of studies

2.2.1. Eligibility criteria

All identified articles were systematically evaluated against the
inclusion and exclusion criteria, and any disagreement was
resolved by mutual discussion and consensus. We retrieved all the
studies that reported relative risks (RR) or hazard ratio (HR) for the
association of dietary fiber intakes (Total fiber and fiber sourced
from various groups, including cereals and whole grains (including
cereal, bran, germ, and whole grain), legumes (including legumes
and beans), soluble fiber, insoluble fiber (including insoluble fiber,
cellulose, and lignin), vegetables, fruits, and non-starch poly-
saccharides (NCP)) and all-cause or cause-specific mortality (Car-
diovascular diseases (CVD) including cerebrovascular diseases,
coronary heart disease (CHD), and stroke, as well as different types
of malignancy, including colorectal cancer) as the main outcomes of
interest. So, the prospective cohort studies were included in this
regard.

In the case of multiple published reports from the same study
population, we included the one reporting the largest number of
participants and outcomes for meta-analysis.

We excluded duplicate publications, reviews, meta-analyses,
case reports, commentary, letters, editorials, studies not pub-
lished in English, studies that did not report none of the parameters
of (RR) or (HR) for the association of dietary fiber intakes and all-
cause or cause-specific mortality. In general, papers were
included if relative risks (RRs) or hazard ratio (HRs) and their cor-
responding 95 % confidence intervals (CI) of mortality relating to
fiber consumption were reported.

Initially, duplicates were removed both automatically using
EndNote software and manually. Then, the title and abstract of the
documents were screened by two researchers independently. The
full text was reviewed if any article seemed relevant or if the
relevance was unclear. Any disagreement between the two re-
searchers was resolved by discussing it with the corresponding
authors.

2.3. Data extraction

Two investigators (FR and FP) independently reviewed each
published study and extracted the relevant information. Discrep-
ancies were resolved by the third party.

The collected data included the first author's last name, year of
publication, type of study, country of origin, duration of follow-up,
range or mean of participants' age at baseline, sample size, pro-
portion of men, population health condition, number of deaths,
cause of death, methods for measurement of dietary fiber, fiber
types, category amount of fiber consumption, main outcome,
covariates adjusted for in the analyses and RR or HR with the cor-
responding 95 % CI were extracted. Fiber intake has been consid-
ered in studies with different approaches, continuous or
categorical. Regarding category-specific effect size, we extracted
the highest category of RR or HR to the lowest category (the
reference) from each study. In addition, we extracted RR or HR
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estimates that reflected the greatest degree of adjustments for
potential confounders.

2.4. Quality assessment

The quality of the included studies was appraised using the
Newcastle-Ottawa Quality Assessment Scale (NOS) for cohort
studies [25]. Two authors assessed the articles independently. Any
disagreement between the two researchers was resolved by dis-
cussion until reaching a consensus. The NOS evaluates the meth-
odological quality of the studies in eight items for cohort studies
within three categories [1]: Selection of participants (maximum 4
scores) [2], Comparability of subjects (maximum 2 scores) [3],
Assessment of outcome (maximum 3 scores) (See Appendix for
included articles). The quality of each study is classified as follows:

Good quality: If a study gets 3 or 4 points in the selection part
AND 1 or 2 points in the comparability part AND 2 or 3 points in the
outcome part.

Fair quality: If a study gets 2 scores in the selection part AND 1 or
2 scores in the comparability part AND 2 or 3 points in the outcome
part.

Poor quality: if a study scored 0 or 1 in the selection part OR
0 stars in the comparability part OR 0 or 1 star in the outcome part
[25].

2.5. Statistical analysis

The I squared (1?) and Cochran's Q tests were used to assess the
heterogeneity between the studies and in cases of significant het-
erogeneity (P-value <0.1 or I> > 50 %), a random-effect model
(DerSimonian and Laird model) was used for analyses; otherwise, a
fixed-effect model was adapted [26]. Only the categorical HRs or
RRs (for the highest category to the lowest category of fiber intake)
of the included studies were pooled as an effect size for assessing
the association of dietary fiber intake with mortality, and hazard
ratios for continuous fiber intake were removed from the analysis.
Meta-analysis was performed for outcomes with at least three
observations within the studies. Sub-group analysis was performed
for all-cause, CVD, and malignancy-related mortalities (stratified by
sex, baseline general health status of study population, dietary
assessment, and dietary fiber). Egger's test and funnel plots were
used for publication bias assessment for each all-cause, CVD, and
malignancy-related mortalities, and trim-fill analysis was per-
formed if publication bias was present. To assess possible causes of
heterogeneity among studies, Meta-Regression and sensitivity
analysis were performed. STATA (Stata Corporation, College Station,
Texas, USA) version 17 was used to analyze the data.

3. Results
3.1. Literature research

Electronic searches in three major databases (PubMed, Scopus,
and Web of Science) retrieved 4285 papers, of which 1602 were
duplicates. The remaining 2683 papers were screened on titles and
abstracts. After excluding 2483 irrelevant papers, 200 full texts
were reviewed, and 136 studies were further identified as ineli-
gible. Finally, 64 articles were included in this systematic review
(Fig. 1), as for the meta-analyses, 33 were pooled for the associa-
tions between dietary fiber usage and mortality, 47 were pooled for
the associations between dietary fiber usage and CVD-related
mortality, and 18 were pooled for the associations between di-
etary fiber usage and malignancy-related mortality (See Appendix
for included articles).
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3.2. Study characteristics

The included sixty-four studies and general characteristics are
shown in Table 1. All the papers were prospective cohorts in study
design and published between 1987 and 2022. Studies originated
from 16 countries consisting of the USA (thirty studies), UK (four
studies), China and Japan (six studies), Korea, Australia,. Italy,
France, Sweden (two studies from each country), Israel, Malaysia,
Canada, Finland, Germany, Spain, Netherland (one study), also 7
studies conducted in multiple countries. Most of the studies were
performed in the USA (n = 30). The sample size ranged from 148 to
452717, yielding a total sample of 3512828 subjects in our sys-
tematic review. The minimum age of participants was 15 years old.
The range of follow-up was 3.75—40 years. Among all the 64
included studies, eleven studies were conducted only on female
participants, and six studies only on male participants, also 13
studies were conducted on participants with baseline disease his-
tory (Such as CKD, type 2 diabetes, colorectal cancer, breast cancer,
etc.). Data on fiber intake were collected mostly by a self-
administered food frequency questionnaire (FFQ), Also some
studies used 24-h to 7-day diet recall or in-person interviews or
dietary history methods.

3.3. Quality assessments

The overall quality assessment of the included studies was good.
Almost all of the studies had 8 to 9 points thus falling within the
“good” subgroup. Only one study had poor quality which was due
to not having good comparability. The quality assessment results
are shown in Supplementary Table 1.

3.4. General findings of the included studies

HRs and 95 % ClIs of all-cause mortality in relation to fiber con-
sumption are shown in Table 2, in addition, Tables 3—4 show HR
and 95 % CIs of cause-specific mortality related to fiber intake. The
analysis encompassed the association between dietary fiber from
various sources and mortality rates, considering both all-cause and
cause-specific deaths. Studies that reported non-starch poly-
saccharide (NSP), NSP density, and fiber from nuts and seeds
reached to enough numbers only for CVD-related mortality, how-
ever, there was an insufficient number of studies to draw conclusive
findings for fiber obtained from potatoes and tubers in relation to
mortality. Among the different types of cancer, only colorectal
cancer had a sufficient number of studies to evaluate its association
with dietary fiber.

3.5. Meta-analysis

3.5.1. Quantitative synthesis

Significant heterogeneity was detected among studies assessing
all-cause and malignancy-related mortality (1%:76.46 %, P-value
<0.001; 1%:74.26 %, P-value <0.001, respectively). There was no
significant heterogeneity among studies assessing CVD-related
mortality. The association between dietary fiber usage and mor-
talities are shown in Tables 2—4 Based on the random effect models
meta-analyses, total dietary fiber usage significantly decreased the
hazard of all-cause and cancer-related mortalities by 23 and 22 %,
respectively (HR:0.77; 95%Cl (0.73,0.82) and HR:0.78; 95%CI
(0.68,0.87)). Based on the fixed effect model meta-analysis, total
dietary fiber usage significantly decreased the hazard of CVD-
related mortality by 26 % (HR:0.74; 95%CI (0.71,0.77)).
Supplementary Fig. 1 (A, B, and C) illustrate the included studies
and their reported associations with all-cause, CVD and
malignancy-related mortalities, respectively.
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Fig. 1. Flow chart for study identification and selection. Based on PRISMA 2020.

3.5.2. Stratified meta-analysis

The pooled effect size of association between dietary fiber
intake and all-cause and cause-specific mortality were summarized
in Tables 2—4 Based on the random effect model, the hazard of all-
cause mortality sub-grouped by sex in males, females, and both
sexes were HR:0.81; 95%CI (0.75,0.87), HR:0.76; 95%CI (0.67,0.85)
and HR:0.77; 95%CI (0.71,0.83) respectively (Table 2); and for
malignancy-related mortality, the pooled hazard ratios were
HR:0.80; 95%CI (0.68,0.92), HR:0.97; 95%CI (0.89,1.06) and HR:0.70;
95%CI (0.54,0.87) (Table 4).

The pooled hazard of all-cause mortality showed total dietary
fiber is more protective in individuals with underlying disease than
the general population without underlying disease (33 % preven-
tion of all-cause mortality compared to 18 % prevention respec-
tively). Similar results were reported for CVD and malignancy-
related mortality; in fact, our analysis showed that total dietary
fiber intake has a negative relationship with all-cause and CVD and
malignancy-related mortality (Tables 2—4).

The hazard of all-cause mortality sub-grouped by dietary
assessment method showed no significant difference between
various methods (FFQ, and 24-h recall: HR:0.78; 95%CI (0.72,0.84),
HR:0.79; 95%CI (0.67,0.90) respectively). For malignancy-related
mortality, the pooled hazards were HR:0.79; 95%Cl (0.65,0.93)
and HR:0.65; 95%CI (0.29,1.01), respectively.

Different types of fiber demonstrated different amounts of
protective effects on all-cause and malignancy and CVD-related
mortality. It is worth noting that most of the fiber types were
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significantly protective against all-cause and CVD-related mortality
(Tables 2—3), on the other hand just two groups of fiber types
showed significant protection for the malignancy-related mortality
(Insoluble fiber: HR:0.80; 95 % CI (0.73,0.88) and Cereal (Whole
grain) fiber: HR:0.85; 95 % CI (0.82,0.88)). Insoluble fiber showed
the highest protection among all fiber types for all-cause mortality
(HR:0.77; 95 % CI1 (0.72,0.82)). However, all fiber types except fruits
demonstrated a significant inverse relationship with all-cause
mortality. In addition, our data showed nuts and seeds consump-
tion have the highest protective effect on CVD-related mortality, to
the extent that intake of nuts and seeds can lower the risk of CVD
mortality by about half (HR:0.57; 95%CI (0.38,0.77)), and insoluble
fiber showed the second highest protection in this category (HR:
0.74; 95%CI (0.68,0.79)).

Also, the hazard of malignancy-related mortality was catego-
rized based on the type of cancer. Unfortunately, the data were just
enough to analyze the risk of colorectal cancer. Pooling results of 4
studies showed that total dietary fiber intake can reduce 18 % of the
hazard for colorectal cancer (HR:0.82; 95%CI (0.67,0.96)) (Table 4).

The pooled association was calculated based on the fixed effect
model for CVD mortality. Analysis showed that fiber intake has
slightly more benefit in females than males and in both sexes’ fiber
intake reported a significant protective effect against CVD mortality
(male: HR:0.76; 95%CI (0.71,0.80), female HR:0.72; 95%CI
(0.67,0.77) and in both sexes: HR:0.74; 95%CI (0.68,0.79)). Fiber
intake showed a more beneficial effect on stroke than CHD,
although it was significantly protective for both of them (Stroke:
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Table 1

Main characteristics of cohort studies examined the association of fiber intake with mortalities.

No First Author/year  Study type Country Cohort name F/U (Year) Age range/mean Sample size (n) Population Outcomes (Causes and Number of  Dietary assessment Fiber types Dietary fiber categories (g/ Quality
age (at base line) Men (%) death) method day) score
1 Akbaraly/2011 Cohort United kingdom  Whitehall II cohort study 18 39-63 7319/(69.7 % men) Nationally All cause = 534 Semi-quantitative FFQ  Total fiber with each increase of 1 SD of Good
Mean = 49.5 representative Cancer = 259 component score.
CVD = 141 (CHD = 74/stroke = 28)
Non-cancer non-CVD = 127
Missing deaths = 7
2 Baer/2010 Prospective Cohort United States the Nurses' Health Study 18 30-55 50112/(0 % Men) Female nurses, All cause = 4893 Semi-quantitative FFQ  Cereal fiber, (energy Per 4 g, energy adjusted Good
(NHS) Mean = 52.5 No CVD - No cancer CVD = 1026 adjusted)
(Healthy) Smoking related cancer = 931
Cancers not related to
Smoking = 1430
All other causes = 1506
3 Bazzano/2003 Prospective Cohort United States (NHANES 1) survey 1 19 25-74 9776/(38.3 % Men) Civilian — No CVD All cause = 2632 (Q4 = 740) Standardized Total fiber 4 Quartile - Total fiber Good
(Healthy) CVD = 1198 (Q4 = 344) protocol used (24-h Soluble fiber Q1(<7.7)
Stroke = 233 (Q4 = 67) dietary recall) Q2 (7.7-11)
CHD = 668 (Q4 = 192) Q3 (11.1-15.9)
Q4 (>15.9)
4 Quartile - soluble fiber
Q1 (<1.3)
Q2(13-23)
Q3 (2.4-4)
Q4 (>4)
4 Belle/2011 Prospective Cohort United States Health, Eating, Activity, and 6.7 >18 688/(0 % Men) ‘Women with breast All cause = 106 FFQ Total fiber 4 Quartiles/Q1 (<8.8) Good
Lifestyle (HEAL) study Mean = 55.3 cancer stage 0—3A Breast cancer = 83 Q2 (8.8—12.8)
survivors Q3(12.8—-18.3)
Q4 (>183)
5 Buck/2011 Prospective Cohort Germany two German study regions 6.4 50-74 2653/(0 % Men) Postmenopausal All cause = 321 FFQ Total fiber 5 Quintiles/Q1 (13.3) Good
(Hamburg and Rhein- ‘women with Breast cancer = 235 Q2 (16.9),
Neckar-Karlsruhe (RNK)) diagnosed breast Q3 (19.9),
cancer Q4(23.2),
Q5 (28.9)
6 Buil-Cosiales/ Prospective Cohort Spain Prevencio'n con Dieta 59 55—75 m[60-75 f/ 7216/(43 % Men) No CVD + T2DM or 3 All cause = 425 Validated FFQ Total fiber 5 Quintile (medians) Good
2014 Mediterra'nea (PREDIMED) CVD risk factor Cancer = 169 Q1 =17,
trial, No cancer no CVD death = 153 Q2 =21,
CVD = 103 Q3 =24,
Q4 =28,
Q5 =35
7 Burger/2012 Prospective Cohort Denmark, (EPIC) 9.2 35-70 6192/(54.2 % Men) DM individuals All cause = 791 (m = 533/f = 258) Validated dietary Total fiber per SD increase of fiber (6.4) Good
Germany, Italy, Mean = 57.4 (Median time = 44y) CVD =306 (m = 215) questionnaires
Netherlands, Cancer = 163 (m = 103)
Spain, Sweden Other known causes = 118
(m = 74)
8 Buyken/2010 Prospective Cohort Australia The Blue Mountains Eye 13 >49 2735 (45.5%Men) >49 Postmenopausal All-cause = 838 (f = 380/m = 458) Validated FFQ Total Fiber 3 Tertile Total fiber Women/ Good
Study (BMES) women and men, Inflammatory Death = 170 (f = 84/ Vegetable Fiber, T1:19.7, T2:24.8, T3:36.2
No CVD — No Cancer, m = 86) Fruit Fiber, 3Tertile Total fiber Men/
(Healthy) CVD = 260 (f = 109/m = 151) Cereal Fiber T1:18.4, T2:25.9,T3:36.4
3 Tertile Vegetable Women/
T1:6.5,T2:9.2, T3:13.5
3Tertile Vegetable Men/T1:6,
T2:9.1,T3:13.7
3 Tertile fruit
Women/T1:2.8,T2:6,T3:11.7
3 Tertile fruit Men/
T1:2.4,T2:5.3,T3:11.1
3 Tertile cereal women/
T1:62.9,T2:6.1,T3:10.9
3 Tertile cereal
Men/T1:3,T2:6.5,T3:11.5
9 Chan/2016 Prospective Cohort United States Survey III, (NHANES) 13.74 >20 15740/(46.60 % Men) US residents — No All cause = 3164 24-h dietary recall Total fiber 4 Quartiles Good
Mean = 44.53 Cancer (Healthy) Cancer = 656 Insoluble fiber Soluble Q1 (<9.3), Q2=(9.3—14.5)
Colorectal anal cancer = 68 fiber Q3=(14.5-22.1),Q4 (>22.1)
Insoluble fiber
Q1<5.9, Q2 (5.9-9.6), Q3
(9.6-15.3) Q4 >15.3,
Soluble fiber
Q1<3.4,Q2(34-5.2), Q3
(52-7.7), Q4 >7.7,
10 Chuang/2012 prospective Denmark, (EPIC) 12.7 25-70 452717 (29 %Men) No-Cancer, No-CVD, All cause = 23582 (m = 10366/ Semi-quantitative FFQ  Total fiber 5 Quintile (medians) Good
France, Mean = 50.8 (m = 130564, No DM, (Healthy) f=13216) Q1= <164
Germany, f=322153) Cancer: (m = 4039/f = 5575) Q2 = 16.4 to <20.1
Greece, Italy, Smoking-related cancers: Q3 = 20.1 to <23.6
Netherland, (m = 2640/f = 2478) Q4 = 23.6 to <28.5

Norway, Spain,

Non-smoking-related cancers:

Q5==>285

(continued on next page)
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Table 2
The pooled associations between dietary fiber usage and mortality.
Variable N HR Heterogeneity
: a [
Observations 9 xd I Squared% Model P-Value
All-Cause Mortality
Overall 33 0.77 (0.73,0.82)* 67.89 Random <0.001
By Sex
Male 5 0.81 (0.75,0.87)* 49.61 Random <0.001
Female 9 0.76 (0.67,0.85)* 58.11 Random <0.001
Both Sexes 23 0.77 (0.71,0.83)* 67.92 Random <0.001
By Population
General 19 0.82 (0.77,0.86)* 71.13 Random <0.001
Non-General® 14 0.67 (0.61,0.72)* 32.54 Fixed 0.11
By Diet Assessment
FFQ 20 0.78 (0.72,0.84)* 59.50 Random <0.001
24 h Recall 10 0.79 (0.67,0.90)* 78.67 Random <0.001
By Fibre
Cereal, Bran, Germ, Whole grain 10 0.84 (0.79,0.89)* 77.02 Random <0.001
Soluble 8 0.84 (0.76,0.91)* 75.53 Random <0.001
Insoluble, Cellulose, Lignin 7 0.77 (0.72,0.82)* 54.88 Random 0.04
Vegetable 8 0.87 (0.80,0.95)* 80.67 Random <0.001
Fruit 8 0.94 (0.86,1.02) 81.83 Random <0.001
Legume, Bean 7 0.92 (0.89,0.95)* 43.75 Fixed 0.10

N: number, HR: Hazard Ratio, CI: Confidence interval, FFQ: Food Frequency Questionnaire, 24 h: 24 h, CVD: Cardio-Vascular Diseases, NSP: Non-Starch Polysaccharides, CHD:

Congestive Heart Disease.

*: Statistically significant (P-value < 0.05).

2 Refers to the number of reports, Not the number of studies, as some studies may have reported more than one HR or RR for different populations.
b Participants who could not be categorized as the general population (e.g. cancer survivors, Smokers, individuals with type II diabetes mellitus, etc.).

Table 3

The pooled associations between dietary fiber usage and CVD-related mortality.

Variable N HR Heterogeneity
: a o
Observations 9 xd I Squared% Model P-Value
CVD related mortality
Overall 47 0.74 (0.71,0.77)* 20.31 Fixed 0.12
By Sex
Male 19 0.76 (0.71,0.80)* 26.19 Fixed 0.14
Female 17 0.72 (0.67,0.77)* 6.67 Fixed 0.15
Both Sexes 13 0.74 (0.68,0.79)* 22.99 Fixed 0.21
By Population
General 11 0.74 (0.71,0.78)* 24.82 Random 0.08
Non-General® 6 0.69 (0.58,0.79)* <0.001 Fixed 0.62
By Diet Assessment
FFQ 23 0.77 (0.73,0.81)* 8.42 Fixed 035
24 h Recall 9 0.75 (0.67,0.84)* 48.55 Random 0.05
Other Questionnaires® 13 0.74 (0.71,0.77)* <0.001 Fixed 0.48
By Fibre
Cereal, Bran, Germ, Whole grain 20 0.85 (0.80,0.89)* 34.05 Random 0.07
Soluble 16 0.80 (0.75,0.86)* <0.001 Fixed 0.90
Insoluble, Cellulose, Lignin 15 0.74 (0.68,0.79)* <0.001 Fixed 0.50
Vegetable 17 0.89 (0.85,0.93)* <0.001 Fixed 0.91
Fruit 18 0.79 (0.70,0.88)* 77.63 Random <0.001
Legume, Bean 11 0.87 (0.82,0.91)* <0.001 Fixed 0.79
NSP 3 0.72 (0.39,1.04) <0.001 Fixed 0.85
NSP Density 3 0.94 (0.65,1.23) <0.001 Fixed 0.97
Nuts and Seeds 3 0.57 (0.38,0.77)* <0.001 Fixed 0.47
By Type of CVD
CHD 0.83 (0.73,0.92)* <0.001 Fixed 0.87
Stroke 11 0.78 (0.69,0.87)* 22.23 Fixed 0.23

N: number, HR: Hazard Ratio, CI: Confidence interval, FFQ: Food Frequency Questionnaire, 24 h: 24 h, CVD: Cardio-Vascular Diseases, NSP: Non-Starch Polysaccharides, CHD:

Congestive Heart Disease.

*; Statistically significant (P-value <0.05).

@ Refers to the number of reports, Not the number of studies, as some studies may have reported more than one HR or RR for different populations.
b Participants who could not be categorized as the general population (e.g. cancer survivors, Smokers, individuals with type II diabetes mellitus, etc.).

¢ Diet History Questionnaire (DHQ), Interview, Pre-coded Menu Book and other dietary questionnaires.
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Table 4

The pooled associations between dietary fiber usage and malignancy-related mortality.

Clinical Nutrition 43 (2024) 65—83

Variable N HR Heterogeneity
: a [
Observations 9 xd I Squared% Model P-Value
Malignancy related mortality
Overall 18 0.78 (0.68,0.87)* 77.81 Random <0.001
By Sex
Male 6 0.80 (0.68,0.92)* 52.07 Random 0.06
Female 5 0.97 (0.89,1.06) 23.65 Fixed 0.26
Both Sexes 9 0.70 (0.54,0.87)* 76.90 Random <0.001
By Population
General 10 0.85 (0.76,0.94)* 73.67 Random <0.001
Non-General” 8 0.64 (0.44,0.85)* 62.39 Random 0.01
By Diet Assessment
FFQ 11 0.79 (0.65,0.93)* 63.12 Random <0.001
24 h Recall 3 0.65 (0.29,1.01) 88.90 Random <0.001
By Fibre
Cereal, Bran, Germ, Whole grain 7 0.85 (0.82,0.88)* 26.37 Fixed 0.23
Soluble 3 0.98 (0.67,1.29) 7137 Random 0.03
Insoluble, Cellulose, Lignin 3 0.80 (0.73,0.88)* 48.39 Fixed 0.14
Vegetable 5 0.93 (0.85,1.01) 60.66 Random 0.04
Fruit 5 0.97 (0.92,1.02) <0.001 Fixed 0.45
Legume, Bean 4 1.00 (0.96,1.05) <0.001 Fixed 0.77
By Type of Malignancy
Colorectal 4 0.82 (0.67,0.96)* 56.54 Random 0.06

N: number, HR: Hazard Ratio, CI: Confidence interval, FFQ: Food Frequency Questionnaire, 24 h: 24 h, CVD: Cardio-Vascular Diseases, NSP: Non-Starch Polysaccharides, CHD:

Congestive Heart Disease.
*: Statistically significant (P-value < 0.05).

@ Refers to the number of reports, Not the number of studies, as some studies may have reported more than one HR or RR for different populations.
b Pparticipants who could not be categorized as the general population (e.g. cancer survivors, Smokers, individuals with type II diabetes mellitus, etc.).

HR:0.78; 95%CI (0.69,0.87) compared to CHD: HR: 0.83; 95 % CI
(0.73,0.92)) (Table 3).

3.5.3. Meta-Regression

Meta-regression was performed for all-cause, CVD, and
malignancy-related mortalities with sex, mean age of the partici-
pants, studied population, participants’ follow duration, and di-
etary assessment as covariates; and only the type of studied
population (general and non-general) was found to be a possible
cause of heterogeneity among studies evaluating the association of
all-cause mortality with dietary fiber usage. (Coefficient: —0.19,
standard error (SE): 0.08 P-value: 0.01) and malignancy-related
mortality with dietary fiber usage (Coefficient: —0.66, SE: 0.25 P-
value: 0.007) (Supplementary Tables 2—4).

3.5.4. Publication bias and trim-fill analysis

Based on Egger's test, no publication bias was seen across
studies assessing all-cause and CVD and malignancy-related mor-
talities. Upon trim fill analysis, no studies were imputed within CVD
and malignancy-related mortality records. Three studies were
imputed in all-cause mortality records in which the HR changed
from HR:0.77 95%Cl (0.73,82) to HR:80 95%CI (0.75,84) indicating
that the findings of the analyses were not substantially affected by
publication bias. Funnel plots for graphical diagnostics of small-
study effects regarding all-cause, CVD-related, and Cancer-related
mortalities were presented in Supplementary Fig. 2 (A, B, and C).

3.5.5. Leave one out meta-analysis

Leave-one-out analysis was performed to evaluate each study's
effect on the overall pooled effect size; upon omitting each study,
the overall significance of the findings did not change substantially.
These sensitivity analyses are illustrated in Supplementary Fig. 3 (A,
B, and C) for all-cause, CVD-related, and malignancy-related mor-
talities, respectively.
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4. Discussion
4.1. Discussion

The current systematic review and meta-analysis of 64 pro-
spective studies, provides a comprehensive overview of the re-
ported association between dietary fiber intake and mortality risk.
Our findings showed that the consumption of dietary fiber had a
significant inverse association with the rate of total mortality and
mortality due to specific causes, including CVD and cancer.
Consistent with our results, multiple meta-analyses and large
prospective cohort studies have found significant inverse associa-
tions between dietary fiber intake and mortality rate, and CVD- and
cancer-related mortality [15,21—-23,27—30].

In the current study, it has been showed that those with higher
fiber intake had a 23 % lower total mortality rate. Kim et al. (2014)
conducted a meta-analysis comparing individuals with high versus
low dietary fiber intake and found a 23 % lower risk of total mortality
in those with higher fiber intake [15]. Similarly, Liu et al. (2015)
performed a meta-analysis and found that those who consumed the
highest amount of fiber had a 23 % lower mortality rate for CVD, 17 %
lower for cancer, and 23 % lower for all-cause mortality, as well as a
strong dose-response relationship between dietary fiber intake and
mortality from CVD [21]. However, it is worth noting that some
earlier studies reported no significant association between fiber
consumption and all-cause or CVD-related mortality, which is not
consistent with the results of our study [31—-37].

In total, consumption of dietary fiber has been linked to
numerous health benefits and is believed to reduce the risk of
premature mortality and incidence of NCDs [14,38—40]. In partic-
ular, dietary fiber protects against chronic diseases, such as CVD,
type 2 diabetes, and certain cancers, which are the leading causes of
death worldwide [41-53].

The findings of the present study provide convincing evidence
that a higher intake of total dietary fiber is associated with a 26 %
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decreased risk of mortality from CVD. This is supported by multiple
cohort studies and meta-analyses that have demonstrated the
protective effects of dietary fiber in reducing the risk of CVD and
CHD [31,33,36,37,46,54—60]. A meta-analysis of 18 studies found
that people who consumed high amounts of dietary fiber had a 17 %
reduced risk of mortality from CHD compared to those who had low
dietary fiber intake. Additionally, a significant dose-response rela-
tionship between fiber intake and CHD risk has been observed [61].
Moreover, a meta-analysis of 15 prospective studies by Kim et al.
(2016) observed an inverse association between CVD mortality and
dietary fiber intake [8]. Notably, the World Health Organization
(WHO) considers stroke to be a CVD. Stroke was the second leading
cause of death and was responsible for approximately 11 % of all
deaths globally in 2019 [62]. Therefore, we investigated the pro-
tective effect of fiber on stroke and found that higher fiber intake
was associated with a 22 % lower incidence of stroke-related
mortality. Another meta-analysis on stroke found that for each
7 g/day increase in dietary fiber intake, there was a corresponding
7 % reduction in the risk of hemorrhagic and ischemic stroke [51].

The relationship between dietary fiber intake and cancer-
related mortality has been extensively studied. Previous studies
have consistently shown that a high intake of dietary fiber is
associated with a reduced risk of different cancers, particularly
breast, colorectal, and stomach cancers [48—50,63—67]. Several
meta-analyses have shown that a 10-g/day increase in dietary fiber
intake is associated with a 5—44 % decrease in cancer risk [48—50].
The current study revealed that a higher intake of fiber is signifi-
cantly associated with a 22 % reduced risk of mortality from cancer;
this association was also significant for mortality from colorectal
cancer. Consistent with these findings, a meta-analysis demon-
strated that a daily increase of 10 g in fiber intake was associated
with a 33 % decrease in mortality risk from colorectal cancer [65].

One of the defining features of dietary fiber is its resistance to
digestion and absorption by endogenous enzymes in the human
small intestine. Dietary fibers undergo partial or complete
fermentation in the large intestine, which is crucial for the health of
gut microbiota [28,68]. Some soluble fibers, such as pectin, gum,
and B-glycan, can be fermented in the large intestine [69] with
considerable synthesis of short-chain fatty acids (SCFAs) [70].

The current study revealed that the consumption of both soluble
and insoluble fiber is associated with a reduced risk of total mor-
tality and mortality from CVD and cancer. These associations were
more evident in CVD-related mortality. According to previous
studies, dietary fiber may have different health benefits depending
on its solubility or source [8,9,61]. Soluble fiber, such as psyllium
and B-glucan, can form a viscous gel in the intestinal tract. Nor-
mally, nutrients are delivered to the small intestine in the form of a
thin liquid called chyme. However, when gel-forming fibers are
added, the viscosity of the chyme increases significantly in a dose-
dependent manner, leading to a thickening effect. This increase in
viscosity slows nutrients’ degradation as well as glucose and other
nutrients absorption [71]. This mechanism effectively regulates
blood glucose levels, thereby averting the risk of both hyperglyce-
mia and hypoglycemia. This can reduce the risk of type 2 diabetes
and other metabolic disorders [72]. As a result, soluble fiber may
have health benefits and reduce mortality rates.

Soluble fiber lowers serum cholesterol concentration through
two ways. First, it can bind to cholesterol particles in the small
intestine, thereby reducing cholesterol absorption. Furthermore,
soluble fiber alters the excretion of bile acids with fecal matter,
causing the liver to absorb more cholesterol to generate more bile.
This can lower blood cholesterol levels, and reduce the risk of heart
disease and stroke [73,74].

Several potential biological mechanisms can explain the bene-
ficial effects of dietary fiber consumption. One such mechanism is
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that it supports digestive health. Research has demonstrated that
dietary fiber can enhance stool volume and the rough texture of
fiber aids in the stimulation of peristalsis. This prevents con-
stipation and reduces the risk of hemorrhoids, diverticulitis, and
other gastrointestinal disorders. In addition, this effect results in a
reduction in exposure to carcinogens within the intestinal lumen as
well as a decrease in the production of secondary bile acids by
accelerating transit time. For instance, insoluble fiber binds and
absorbs carcinogens, mutagens, and toxins, thereby avoiding their
negative effects on the body by inhibiting their absorption and
directing them toward elimination [45,75,76]. This quality of
insoluble fiber prevents the negative impact of harmful substances
on the body and protects against the development of cancer.
Notably, in the current study, insoluble fiber intake tended to be
more effective than soluble fiber intake in reducing the risk of total
mortality and mortality due to CVD and cancer.

Moreover, fiber is filling and can help promote feelings of satiety
after a meal and stimulate the cholecystokinin satiety hormone,
which may promote weight loss and improve overall health
[19,77-79].

Prebiotic dietary fiber refers to a type of dietary fiber that
modifies the composition and function of the gut microbiota
through its fermentation by microorganisms in the intestine,
thereby providing a favorable physiological effect on the host [80].
SCFAs produced by the gut microbiota are one of the principal
metabolites of dietary fiber [81] which reduces the intestinal pH
and prevents the growth of pathogenic microorganisms [82]. One
of the key properties of SCFAs is that they maintain the integrity of
the intestinal barrier by reducing the inflammatory response in the
intestinal epithelium [83]. Moreover, SCFAs have anti-
inflammatory and immunomodulatory effects [84,85] and offer
preventive effects against CVD, obesity, diabetes, and cancers,
reducing their mortality rates [86—91].

Fiber-rich foods, such as fruits, vegetables, whole grains, and
legumes, are also rich sources of biologically active components,
including phytochemicals, antioxidants, and vitamins, which are
capable of inhibiting cancer growth [92,93]. Therefore, as an indi-
rect mechanism, increasing fiber intake through the consumption
of these foods may also lead to an increase in the intake of these
beneficial compounds. Overall, high-fiber diets are more effective
than fiber supplementation in improving disease outcomes [94]. It
should be noted that nutrients other than fiber may also contribute
to the benefits of high-fiber diets. In contrast, King et al. (2007)
showed that psyllium fiber supplementation can be as effective as a
high-fiber diet in reducing CRP levels [95].

In the current study, dietary fiber intake from whole grains,
cereals, and vegetables showed a reduction in the risk of all-cause
mortality, whereas fiber from fruits did not show such an associa-
tion. In line with our findings, multiple studies examining the as-
sociation between fiber intake from different sources and the risk of
diseases found that cereal fiber was strongly associated with lower
risks of colorectal cancer, gastric cancer, type 2 diabetes, and stroke,
whereas vegetable and fruit fiber was weakly associated with dis-
ease risk [50—53]. Moreover, in a meta-analysis, cereal and to a
lesser extent, vegetable fiber were significantly associated with a
decreased risk of total mortality; however, fruit fiber was not [15].
Similarly, Kim et al. (2016) conducted a meta-analysis and found
that intake of cereal fiber was strongly associated with reduced
mortality from CVD; however, vegetable and fruit fiber did not
show any significant inverse association with mortality from CVD
[8]. Moreover, a meta-analysis of 18 prospective studies revealed an
inverse association between all-cause mortality and cereal fiber
intake, and the same analysis showed an inverse relationship be-
tween cereal fiber intake and mortality from CVD and cancer [23].
The results were comparable to our own, which in that cereal fiber
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demonstrated a higher inverse connection with total mortality than
other food sources, particularly with regard to cancer-related
mortality.

Notably, in this study, dietary fiber intake from nuts and seeds
resulted in a 43 % reduction in the risk of mortality from CVD. Nuts
protect against CVD primarily by improving the lipid and apolipo-
protein profiles. Increasing evidence also suggests that nut con-
sumption may protect against CVD by reducing oxidative stress and
inflammation and improving endothelial function. Besides fiber,
unsaturated fatty acids, L-arginine, beneficial minerals, phenolic
compounds, and phytosterols appear to be of utmost importance
for the health benefits of nuts [96].

Another noteworthy point in this study was that only the con-
sumption of insoluble fiber and fiber from cereal sources showed a
20 % and 15 % reduction in mortality due to malignancy, respec-
tively. However, this relationship was not observed in fiber from
other sources. Insoluble fibers have been shown to improve
digestive health and reduce carcinogen exposure [14,97,98].

The current study presents various findings regarding the as-
sociation between dietary fiber intake and health outcomes based
on sex. The results indicated that the risk reduction for total and
CVD mortality was greater in the women subgroup than that in the
men subgroup, although the risk reduction for cancer mortality was
greater in the men subgroup. In this context, a study found that a
higher intake of dietary fiber, only in women and not in men, had a
lower risk of CVD-related death [58]. A European study revealed a
significant inverse relationship between dietary fiber consumption
and all-cancer mortality in both men and women [99]. However,
another study found a significant inverse association of cancer-
related deaths in men but not in women, which is consistent
with our findings [28]. Similarly, a meta-analysis of 21 studies
found a greater protective effect in men than in women [100],
which is in line with our findings on the association between di-
etary fiber intake and cancer-related mortality. In contrast, two
meta-analyses of dietary fiber effects on mortality found no sig-
nificant differences by sex [8,15]. Differences in the effect of dietary
fiber on mortality between men and women may be attributed to
several factors, such as differences in dietary preferences and hor-
monal profiles. Women have higher estrogen levels, particularly
young women. Estrogen can assist in softening stools and facili-
tating their passage [101], and it increases the quantity of beneficial
bacteria in the gut, which aids in the breakdown and absorption of
dietary fiber [102], leading to improved gut health and general
digestive performance.

Dietary fiber has different effects on the gut microbiota
depending on the gender. When men and women consume the
same amount of fiber, there are more Proteus and Lactobacillus in
men than in women. Both are critical for the digestion of dietary
fiber, and numerous forms of cancer may be prevented by them
[103,104]. Overall, the reasons for the differences in the effects of
dietary fiber on mortality between men and women are complex
and multifactorial, and additional research is necessary to better
understand these differences.

Our findings suggest that consuming dietary fiber can 33 %
reduce the risk of death in the subgroup of subjects with certain
diseases such as diabetes, kidney failure, and various types of
cancer. Several studies have suggested that dietary fiber intake may
be particularly beneficial for individuals with certain health con-
ditions [32,39,72,88]. This demonstrates the importance of
following a healthy, high-fiber diet for those with NCDs to improve
disease management and prolong their lifetime.

Finally, dietary fiber provides many health benefits through its
complex mechanisms of action. It is recommended that adults
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consume at least 25—30 g of fiber per day from a variety of sources,
including fruits, vegetables, whole grains, and legumes [97].
Therefore, greater adherence to a plant-based diet is related with a
lower risk and incidence of NCDs, such as Type 2 diabetes, colon
cancer, and CVD [47,105—110].

4.2. Strengths and limitations

We believe that the findings of this study summarize the ma-
jority of existing data on the relationship between dietary fiber
intake and mortality. Compared to all previous meta-analysis
studies, this study has a more comprehensive view, has examined
alarger sample size, and has also considered different types of fiber.
Also, the possible causes of heterogeneity were investigated, and
performed subgroup analysis. Another advantage is that the quality
of the included articles was assessed. Moreover, the use of FFQ to
assess dietary fiber intake is a common method in epidemiological
studies, and frequent validation of these questionnaires increases
the reliability of the results. However, the use of the FFQ in the
included studies may have resulted in an underestimation of di-
etary fiber intake. Additionally, like any observational study, bias
and confounding variables are potential limitations [111,112].
Cohort studies can be biased due to informative censoring and
measurement errors. Confounding is difficult to resolve because it
might be difficult to account for all prevalent causes of exposure
and their relationship with disease outcomes. Furthermore,
observational studies only showed associations and correlations
and did not establish causality; in this study, only observational
cohort studies were included. Therefore, controlled trials are
necessary to determine the causality of fiber in reducing mortality
and to eliminate confounders, measurement errors, and selection
biases. Additionally, the effects of dietary fiber consumption on
mortality outcomes may vary by different variables, such as target
population, study design, and quality of the included studies, as
well as confounding variables. Moreover, while in this study, like
many previous studies, HR and RR have been considered the same
approximately. However, it is important to note that HR and RR are
fundamentally distinct from each other. HR is a ratio of conditional
probabilities while RR is a ratio of probabilities. For instance, even
in the hypothetical scenario involving constant hazards and a
constant HR, the corresponding RR would fluctuate over time.
Consequently, an HR does not quantify the increase or decrease in
the risk of mortality in a direct manner. Therefore, the interpreta-
tion of the results should be done with caution. In summary, the
present meta-analysis contributes to the literature on dietary fiber
and mortality; however, the limitations inherent in observational
studies should be considered.

5. Conclusion

The results of the present meta-analysis confirmed the associ-
ation between dietary fiber intake and total mortality risk reduc-
tion. This association was more significant for CVD-related
mortality. In particular, insoluble fiber consumption was found to
be more effective than soluble fiber intake in lowering the risk of
mortality, especially cancer-related mortality. Fiber consumption
confers greater benefits to subpopulations of women and in-
dividuals with compromised health. These findings support the
current recommendation of the Academy of Nutrition and Dietetics
to increase the consumption of fiber-rich foods as part of a healthy
diet [113]. Overall, the findings of this study have significant im-
plications for individuals, clinicians, and policymakers concerned
with reducing mortality rates and improving population health.
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Appendix

Quality assessment:

The quality of the included studies was appraised using the
Newcastle-Ottawa Quality Assessment scale (NOS) for cohort
studies. Two authors assessed the articles independently. Any
disagreement between the two researchers was resolved by dis-
cussion until reaching a consensus. The NOS evaluates the meth-
odological quality of the studies in eight items for cohort studies
within three categories: (1) Selection of participants (maximum 4
scores), (2) Comparability of subjects (maximum 2 scores), (3)
Assessment of outcome (maximum 3 scores). And eight items were
as follows: (1) representativeness of the exposed cohort, (2) se-
lection of the non-exposed cohort, (3) ascertainment of exposure,
(4) demonstration that the outcome of interest was not present at
the start of the study, (5) comparability of cohorts on the basis of
the design or analysis controlled for confounders, (6) assessment of
outcome, (7) follow-up was long enough for outcomes to occur, (8)
adequacy of follow-up of cohorts.

Good quality: If a study gets 3 or 4 points in the selection part
AND 1 or 2 points in the comparability part AND 2 or 3 points in the
outcome part.

Fair quality: If a study gets 2 scores in the selection part AND 1
or 2 scores in the comparability part AND 2 or 3 points in the
outcome part.

Poor quality: if a study scored 0 or 1 in the selection part OR
0 stars in the comparability part OR 0 or 1 star in the outcome part.

(Reference: Wells GA, Wells G, Shea B, Shea B, O'Connell D,
Peterson ], et al., editors. The Newcastle-Ottawa Scale (NOS) for
Assessing the Quality of Nonrandomised Studies in Meta-
Analyses2014.)

Included Articles.

1. Akbaraly TN, Ferrie JE, Berr C, Brunner EJ, Head J, Marmot
MG, et al. Alternative Healthy Eating Index and mortality
over 18 y of follow-up: results from the Whitehall II cohort.
Am ] Clin Nutr. 2011; 94 (1):247-53.

2. Baer HJ, Glynn RJ, Hu FB, Hankinson SE, Willett WC, Colditz
GA, et al. Risk factors for mortality in the nurses' health
study: a competing risks analysis. Am ] Epidemiol. 2011; 173
(3):319-29.

79

3.

5.

10.

11.

12.

13.

14.

15.

16.

17.

Clinical Nutrition 43 (2024) 65—83

Bazzano LA, He ], Ogden LG, Loria CM, Whelton PK. Dietary
fiber intake and reduced risk of coronary heart disease in US
men and women: the National Health and Nutrition Exam-
ination Survey I Epidemiologic Follow-up Study. Arch Intern
Med. 2003; 163 (16):1897—904.

. Belle FN, Kampman E, McTiernan A, Bernstein L, Baumgart-

ner K, Baumgartner R, et al. Dietary fiber, carbohydrates,
glycemic index, and glycemic load in relation to breast cancer
prognosis in the HEAL cohort. Cancer Epidemiol Biomarkers
Prev. 2011; 20 (5):890-9.

Buck K, Zaineddin AK, Vrieling A, Heinz ], Linseisen ], Flesch-
Janys D, et al. Estimated enterolignans, lignan-rich foods, and
fibre in relation to survival after postmenopausal breast
cancer. Br ] Cancer. 2011; 105 (8):1151-7.

. Buil-Cosiales P, Zazpe I, Toledo E, Corella D, Salas-Salvado ],

Diez-Espino ], et al. Fiber intake and all-cause mortality
in the Prevencion con Dieta Mediterranea (PREDIMED)
study. American Journal of Clinical Nutrition. 2014; 100
(6):1498—-507.

. Burger KN, Beulens JW, van der Schouw YT, Sluijs I, Spijker-

man AM, Sluik D, et al. Dietary fiber, carbohydrate quality and
quantity, and mortality risk of individuals with diabetes
mellitus. PLoS One. 2012; 7 (8):e43127.

. Buyken AE, Flood V, Empson M, Rochtchina E, Barclay AW,

Brand-Miller ], et al. Carbohydrate nutrition and inflamma-
tory disease mortality in older adults. Am ] Clin Nutr. 2010;
92 (3):634—43.

. Chan CW, Lee PH. Association between dietary fibre intake

with cancer and all-cause mortality among 15 740 adults: the
National Health and Nutrition Examination Survey III. ] Hum
Nutr Diet. 2016; 29 (5):633—42.

Chuang SC, Norat T, Murphy N, Olsen A, Tjgnneland A,
Overvad K, et al. Fiber intake and total and cause-specific
mortality in the European Prospective Investigation into
Cancer and Nutrition cohort. Am ] Clin Nutr. 2012; 96
(1):164—74.

Crowe FL, Key TJ, Appleby PN, Overvad K, Schmidt EB, Ege-
berg R, et al. Dietary fibre intake and ischaemic heart disease
mortality: the European Prospective Investigation into Can-
cer and Nutrition-Heart study. Eur ] Clin Nutr. 2012; 66
(8):950—6.

Dominguez L], Bes-Rastrollo M, Toledo E, Gea A, Fresdn U,
Barbagallo M, et al. Dietary fiber intake and mortality
in a Mediterranean population: the “Seguimiento Uni-
versidad de Navarra” (SUN) project. Eur ] Nutr. 2019; 58
(8):3009—22.

Dray X, Boutron-Ruault MC, Bertrais S, Sapinho D,
Benhamiche-Bouvier AM, Faivre J. Influence of dietary factors
on colorectal cancer survival. Gut. 2003; 52 (6):868—73.
Eshak ES, Iso H, Date C, Kikuchi S, Watanabe Y, Wada Y, et al.
Dietary fiber intake is associated with reduced risk of mor-
tality from cardiovascular disease among Japanese men and
women. ] Nutr. 2010; 140 (8):1445—53.

Ha K, Sakaki JR, Chun OK. Nutrient Adequacy Is Associated
with Reduced Mortality in US Adults. ] Nutr. 2021; 151
(10):3214—-22.

He MA, van Dam RM, Rimm E, Hu FB, Qi L. Whole-Grain,
Cereal Fiber, Bran, and Germ Intake and the Risks of All-
Cause and Cardiovascular Disease-Specific Mortality Among
Women With Type 2 Diabetes Mellitus. Circulation. 2010;
121 (20):2162-8.

Hertog MGL, Bueno-de-Mesquita HB, Fehily AM, Sweetnam
PM, Elwood PC, Kromhout D. Fruit and vegetable consump-
tion and cancer mortality in the Caerphilly Study. CANCER
EPIDEMIOL BIOMARKERS PREV. 1996; 5 (9):673—7.


https://doi.org/10.1016/j.clnu.2023.11.005

F. Ramezani, F. Pourghazi, M. Eslami et al.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31

32.

33.

Holmes MD, Chen WY, Hankinson SE, Willett WC. Physical
activity's impact on the association of fat and fiber intake
with survival after breast cancer. Am ] Epidemiol. 2009; 170
(10):1250—6.

Holmes MD, Stampfer M], Colditz GA, Rosner B, Hunter DJ,
Willett WC. Dietary factors and the survival of women with
breast carcinoma. Cancer. 1999; 86 (5):826—35.

Huang T, Xu M, Lee A, Cho S, Qi L. Consumption of whole
grains and cereal fiber and total and cause-specific mortality:
prospective analysis of 367,442 individuals. BMC Med. 2015;
13:59.

Jacobs DR, Jr., Pereira MA, Kushi LH, Meyer KA. Fiber
from Whole Grains, but not Refined Grains, Is Inversely
Associated with All-Cause Mortality in Older Women: The
lowa Women's Health Study. ] Am Coll Nutr. 2000;
19:326S—30S.

Jansen MCJF, Bueno-De-Mesquita HB, Buzina R, Fidanza F,
Menotti A, Blackburn H, et al. Dietary fiber and plant foods in
relation to colorectal cancer mortality: The seven countries
study. Int ] Cancer. 1999; 81 (2):174—9.

Katagiri R, Goto A, Sawada N, Yamaji T, Iwasaki M, Noda M,
et al. Dietary fiber intake and total and cause-specific mor-
tality: the Japan Public Health Center-based prospective
study. Am ] Clin Nutr. 2020; 111 (5):1027-35.

Kaushik S, Wang JJ, Wong TY, Flood V, Barclay A, Brand-Miller
J, et al. Glycemic index, retinal vascular caliber, and stroke
mortality. Stroke. 2009; 40 (1):206—12.

Khaw KT, Barrett-Connor E. Dietary fiber and reduced
ischemic heart disease mortality rates in men and women: a
12-year prospective study. Am ] Epidemiol. 1987; 126
(6):1093—102.

King DE, Xiang J. A Relationship Between Mortality and
Eating Breakfast and Fiber. ] Am Board Fam Med. 2021; 34
(4):678—87.

Krishnamurthy VM, Wei G, Baird BC, Murtaugh M, Chonchol
MB, Raphael KL, et al. High dietary fiber intake is associated
with decreased inflammation and all-cause mortality in pa-
tients with chronic kidney disease. Kidney Int. 2012; 81
(3):300—6.

Kwon Y], Lee HS, Park G, Kim HM, Lee JW. Association of
Dietary Fiber Intake with All-Cause Mortality and Cardio-
vascular Disease Mortality: A 10-Year Prospective Cohort
Study. Nutrients. 2022; 14 (15).

Kwon Y], Lee HS, Park GE, Lee JW. Association Between Di-
etary Fiber Intake and All-Cause and Cardiovascular Mor-
tality in Middle Aged and Elderly Adults With Chronic Kidney
Disease. Front Nutr. 2022; 9:863391.

Lan T, Park Y, Colditz GA, Liu J, Wang M, Wu K, et al.
Adolescent Plant Product Intake in Relation to Later Prostate
Cancer Risk and Mortality in the NIH-AARP Diet and Health
Study. J Nutr. 2021; 151 (10):3223-31.

Li S, Flint A, Pai JK, Forman JP, Hu FB, Willett WC, et al. Dietary
fiber intake and mortality among survivors of myocardial
infarction: Prospective cohort study OPEN ACCESS. BM]
(Online). 2014; 348.

Lin Z, Qin X, Yang Y, Huang Y, Wang ], Kong Y, et al. Higher
dietary fibre intake is associated with lower CVD mortality
risk among maintenance haemodialysis patients: A multi-
centre prospective cohort study. Br J Nutr. 2021; 126
(10):1510-8.

Liu X, Yang W, Petrick JL, Liao LM, Wang W, He N, et al. Higher
intake of whole grains and dietary fiber are associated with
lower risk of liver cancer and chronic liver disease mortality.
Nat Commun. 2021; 12 (1).

80

34.

35.

36.

37.

38.

39.

40.

41.

42.

43.

44,

45.

46.

47.

48.

Clinical Nutrition 43 (2024) 65—83

Lubin F, Lusky A, Chetrit A, Dankner R. Lifestyle and ethnicity
play a role in all-cause mortality. J] Nutr. 2003; 133
(4):1180-5.

Mann ]I, Appleby PN, Key TJ, Thorogood M. Dietary de-
terminants of ischaemic heart disease in health conscious
individuals. Heart. 1997; 78 (5):450-5.

McEligot AJ, Largent ], Ziogas A, Peel D, Anton-Culver H. Di-
etary fat, fiber, vegetable, and micronutrients are associated
with overall survival in postmenopausal women diagnosed
with breast cancer. Nutr Cancer. 2006; 55 (2):132—40.
Miyazawa I, Miura K, Miyagawa N, Kondo K, Kadota A, Okuda
N, et al. Relationship between carbohydrate and dietary fibre
intake and the risk of cardiovascular disease mortality in
Japanese: 24-year follow-up of NIPPON DATA80. European
Journal of Clinical Nutrition. 2020; 74 (1):67—76.
Mozaffarian D, Kumanyika SK, Lemaitre RN, Olson JL, Burke
GL, Siscovick DS. Cereal, fruit, and vegetable fiber intake and
the risk of cardiovascular disease in elderly individuals. Jama.
2003; 289 (13):1659—66.

Nilsson LM, Winkvist A, Brustad M, Jansson JH, Johansson I,
Lenner P, et al. A traditional Sami diet score as a determinant
of mortality in a general northern Swedish population. Int ]
Circumpolar Health. 2012; 71 (0):1-12.

Palli D, Russo A, Saieva C, Salvini S, Amorosi A, Decarli A.
Dietary and familial determinants of 10-year survival
among patients with gastric carcinoma. Cancer. 2000; 89
(6):1205—-13.

Park Y, Subar AF, Hollenbeck A, Schatzkin A. Dietary fiber
intake and mortality in the NIH-AARP diet and health study.
Arch Intern Med. 2011; 171 (12):1061-8.

Partula V, Deschasaux M, Druesne-Pecollo N, Latino-Martel P,
Desmetz E, Chazelas E, et al. Associations between con-
sumption of dietary fibers and the risk of cardiovascular
diseases, cancers, type 2 diabetes, and mortality in the pro-
spective NutriNet-Santé cohort. American Journal of Clinical
Nutrition. 2020; 112 (1):195—-207.

Pietinen P, Rimm EB, Korhonen P, Hartman AM, Willett WC,
Albanes D, et al. Intake of dietary fiber and risk of coronary
heart disease in a cohort of Finnish men. The Alpha-
Tocopherol, Beta-Carotene Cancer Prevention Study. Circu-
lation. 1996; 94 (11):2720—7.

Pocobelli G, Kristal AR, Patterson RE, Potter JD, Lampe JW,
Kolar A, et al. Total mortality risk in relation to use of less-
common dietary supplements. Am ] Clin Nutr. 2010; 91
(6):1791-800.

Qi ], Gao ], Zhang Y, Hou W, Han T, Sun C. The Association of
Dietary Fiber Intake in Three Meals with All-Cause and
Disease-Specific Mortality among Adults: The U.S. National
Health and Nutrition Examination Survey, 2003—2014. Nu-
trients. 2022; 14 (12).

Rebello SA, Koh H, Chen C, Naidoo N, Odegaard AO, Koh WP,
et al. Amount, type, and sources of carbohydrates in relation
to ischemic heart disease mortality in a Chinese population:
a prospective cohort study. Am ] Clin Nutr. 2014; 100
(1):53—64.

Ricci C, Freisling H, Leitzmann MF, Taljaard-Krugell C, Jacobs
I, Kruger HS, et al. Diet and sedentary behaviour in relation to
cancer survival. A report from the national health and
nutrition examination survey linked to the U.S. mortality
registry. Clin Nutr. 2020; 39 (11):3489—-96.

Ricci C, Leitzmann MF, Freisling H, Schutte AE, Schutte R,
Kruger SH, et al. Diet and sedentary behaviour in relation to
mortality in US adults with a cardiovascular condition: re-
sults from the National Health and Nutrition Examination



F. Ramezani, E. Pourghazi, M. Eslami et al.

49.

50.

51.

52.

53.

54.

55.

56.

57.

58.

59.

60.

61.

62.

63.

Survey linked to the US mortality registry. Br ] Nutr. 2020;
124 (12):1329-37.

Rimm EB, Ascherio A, Giovannucci E, Spiegelman D, Stampfer
M], Willett WC. Vegetable, fruit, and cereal fiber intake and
risk of coronary heart disease among men. Jama. 1996; 275
(6):447-51.

Schoenaker DA, Toeller M, Chaturvedi N, Fuller JH,
Soedamah-Muthu SS. Dietary saturated fat and fibre and risk
of cardiovascular disease and all-cause mortality among type
1 diabetic patients: the EURODIAB Prospective Complica-
tions Study. Diabetologia. 2012; 55 (8):2132—41.

Skiba MB, Kohler LN, Crane TE, Jacobs ET, Shadyab AH, Kato I,
et al. The association between prebiotic fiber supplement use
and colorectal cancer risk and mortality in the Women's
Health Initiative. CANCER EPIDEMIOL BIOMARKERS PREV.
2019; 28 (11):1884—90.

Song M, Wu K, Meyerhardt JA, Ogino S, Wang M, Fuchs CS,
et al. Fiber Intake and Survival After Colorectal Cancer
Diagnosis. JAMA Oncol. 2018; 4 (1):71-9.

Streppel MT, Ocké MC, Boshuizen HC, Kok FJ, Kromhout D.
Dietary fiber intake in relation to coronary heart disease and
all-cause mortality over 40 y: the Zutphen Study. Am ] Clin
Nutr. 2008; 88 (4):1119—25.

Threapleton DE, Greenwood DC, Burley V], Aldwairji M, Cade
JE. Dietary fibre and cardiovascular disease mortality in the
UK Women's Cohort Study. Eur ] Epidemiol. 2013; 28
(4):335—46.

Ward HA, Norat T, Overvad K, Dahm CC, Bueno-de-Mesquita
HB, Jenab M, et al. Pre-diagnostic meat and fibre intakes in
relation to colorectal cancer survival in the European Pro-
spective Investigation into Cancer and Nutrition. Br ] Nutr.
2016; 116 (2):316—25.

Wolk A, Manson JE, Stampfer M], Colditz GA, Hu FB, Speizer
FE, et al. Long-term intake of dietary fiber and decreased risk
of coronary heart disease among women. Jama. 1999; 281
(21):1998—2004.

Xu H, Huang X, Rus UR, Krishnamurthy VM, Cederholm T,
Arnlov |, et al. Dietary fiber, kidney function, inflammation,
and mortality risk. Clin J Am Soc Nephrol. 2014; 9
(12):2104—-10.

Xu X, Li ZQ, Chen Y, Liu XH, Dong ]. Dietary fibre and mor-
tality risk in patients on peritoneal dialysis. Br ] Nutr. 2019;
122 (9):996—1005.

Xu X, Zhang ], Zhang Y, Qi H, Wang P. Associations between
dietary fiber intake and mortality from all causes, cardio-
vascular disease and cancer: a prospective study. ] Transl
Med. 2022; 20 (1):344.

You YX, Rivan NFM, Singh DKA, Rajab NF, Ludin AFM, Din NC,
et al. Incidence and Predictors of Mortality among
Community-Dwelling Older Adults in Malaysia: A 5 Years
Longitudinal Study. Int ] Environ Res Public Health. 2022; 19
(15).

Zeng X, Li X, Zhang Z, Li H, Wang Y, Zhu Y, et al. A prospective
study of carbohydrate intake and risk of all-cause and
specific-cause mortality. Eur ] Nutr. 2022.

Zhang HR, Yang Y, Tian W, Sun Y]. Dietary Fiber and All-Cause
and Cardiovascular Mortality in Older Adults with Hyper-
tension: A Cohort Study Of NHANES. ] Nutr Health Aging.
2022; 26 (4):407—-14.

Zhang Z, Chen B, Zeng |, Fan M, Xu W, Li X, et al. Associations
between Consumption of Dietary Fibers and the Risk of Type
2 Diabetes, Hypertension, Obesity, Cardiovascular Diseases,
and Mortality in Chinese Adults: Longitudinal Analyses from
the China Health and Nutrition Survey. Nutrients. 2022; 14
(13).

81

Clinical Nutrition 43 (2024) 65—83

64. Zhao |, Zhu Y, Du M, Wang Y, Vallis ], Parfrey PS, et al. Asso-

ciation between Dietary Fiber Intake and Mortality among
Colorectal Cancer Survivors: Results from the Newfoundland
Familial Colorectal Cancer Cohort Study and a Meta-Analysis
of Prospective Studies. Cancers (Basel). 2022; 14 (15).

References

[1]

[2

3

[4

IR

[6

17

[8

[9

[10]

[11]

[12]

[13]
(14]
[15]

[16]

[17]

(18]

(19]

[20]

(21]

[22]

(23]

(24]

[25]

Afshin A, Sur PJ, Fay KA, Cornaby L, Ferrara G, Salama JS, et al. Health effects
of dietary risks in 195 countries, 1990—2017: a systematic analysis for the
Global Burden of Disease Study 2017. Lancet 2019;393(10184):1958—72.
Global, regional, and national age-sex-specific mortality for 282 causes of
death in 195 countries and territories, 1980-2017: a systematic analysis
for the Global Burden of Disease Study 2017. Lancet 2018;392(10159):
1736-88.

Mensah GA, Wei GS, Sorlie PD, Fine LJ, Rosenberg Y, Kaufmann PG, et al.
Decline in cardiovascular mortality: possible causes and implications. Circ
Res 2017;120(2):366—80.

Wagner KH, Brath H. A global view on the development of non communi-
cable diseases. Prev Med 2012;54(1):S38—41.

Cronin P, Joyce SA, O'Toole PW, O'Connor EM. Dietary fibre modulates the
gut microbiota. Nutrients 2021;13(5).

Lichtenstein AH, Appel LJ, Brands M, Carnethon M, Daniels S, Franch HA, et al.
Diet and lifestyle recommendations revision 2006: a scientific statement
from the American Heart Association Nutrition Committee. Circulation
2006;114(1):82—96.

Stephen AM, Champ MM, Cloran SJ, Fleith M, van Lieshout L, Mejborn H, et al.
Dietary fibre in Europe: current state of knowledge on definitions, sources,
recommendations, intakes and relationships to health. Nutr Res Rev
2017;30(2):149-90.

Kim Y, Je Y. Dietary fibre intake and mortality from cardiovascular disease
and all cancers: a meta-analysis of prospective cohort studies. Arch Car-
diovasc Dis 2016;109(1):39—54.

Weickert MO, Pfeiffer AFH. Impact of dietary fiber consumption on insulin
resistance and the prevention of type 2 diabetes. ] Nutr 2018;148(1):7—12.
Sola R, Godas G, Ribalta ], Vallvé JC, Girona ], Anguera A, et al. Effects of
soluble fiber (Plantago ovata husk) on plasma lipids, lipoproteins, and apo-
lipoproteins in men with ischemic heart disease. Am | Clin Nutr 2007;85(4):
1157—-63.

Weickert MO, Pfeiffer AF. Metabolic effects of dietary fiber consumption and
prevention of diabetes. ] Nutr 2008;138(3):439—42.

Xie Y, Gou L, Peng M, Zheng ], Chen L. Effects of soluble fiber supplemen-
tation on glycemic control in adults with type 2 diabetes mellitus: a sys-
tematic review and meta-analysis of randomized controlled trials. Clin Nutr
2021;40(4):1800—-10.

McPherson-Kay R. Fiber, stool bulk, and bile acid output: implications for
colon cancer risk. Prev Med 1987;16(4):540—4.

Anderson JW, Baird P, Davis Jr RH, Ferreri S, Knudtson M, Koraym A, et al.
Health benefits of dietary fiber. Nutr Rev 2009;67(4):188—205.

Kim Y, Je Y. Dietary fiber intake and total mortality: a meta-analysis of
prospective cohort studies. Am ] Epidemiol 2014;180(6):565—73.

Zeng X, Li X, Zhang Z, Li H, Wang Y, Zhu Y, et al. A prospective study of
carbohydrate intake and risk of all-cause and specific-cause mortality. Eur |
Nutr 2022;61(6):3149—60.

Ma Y, Hébert JR, Li W, Bertone-Johnson ER, Olendzki B, Pagoto SL, et al.
Association between dietary fiber and markers of systemic inflammation in
the Women's Health Initiative Observational Study. Nutrition 2008;24(10):
941-9.

Mozaffarian D. Dietary and policy priorities for cardiovascular disease, dia-
betes, and obesity: a comprehensive review. Circulation 2016;133(2):
187-225.

Veronese N, Solmi M, Caruso MG, Giannelli G, Osella AR, Evangelou E, et al.
Dietary fiber and health outcomes: an umbrella review of systematic reviews
and meta-analyses. Am ] Clin Nutr 2018;107(3):436—44.

Mellen PB, Walsh TF, Herrington DM. Whole grain intake and cardiovascular
disease: a meta-analysis. Nutr Metabol Cardiovasc Dis 2008;18(4):283—90.
Liu L, Wang S, Liu J. Fiber consumption and all-cause, cardiovascular, and
cancer mortalities: a systematic review and meta-analysis of cohort studies.
Mol Nutr Food Res 2015;59(1):139—46.

Yang Y, Zhao LG, Wu QJ, Ma X, Xiang YB. Association between dietary fiber
and lower risk of all-cause mortality: a meta-analysis of cohort studies. Am ]
Epidemiol 2015;181(2):83—-91.

Hajishafiee M, Saneei P, Benisi-Kohansal S, Esmaillzadeh A. Cereal fibre
intake and risk of mortality from all causes, CVD, cancer and inflammatory
diseases: a systematic review and meta-analysis of prospective cohort
studies. Br ] Nutr 2016;116(2):343—52.

Moher D, Liberati A, Tetzlaff ], Altman DG. Preferred reporting items for
systematic reviews and meta-analyses: the PRISMA statement. BM]
2009;339:b2535.

Wells GA, Wells G, Shea B, Shea B, O'Connell D, Peterson ], et al., editors. The
newecastle-ottawa scale (NOS) for assessing the quality of nonrandomised
studies in meta-analyses; 2014.


http://refhub.elsevier.com/S0261-5614(23)00363-1/sref1
http://refhub.elsevier.com/S0261-5614(23)00363-1/sref1
http://refhub.elsevier.com/S0261-5614(23)00363-1/sref1
http://refhub.elsevier.com/S0261-5614(23)00363-1/sref1
http://refhub.elsevier.com/S0261-5614(23)00363-1/sref1
http://refhub.elsevier.com/S0261-5614(23)00363-1/sref2
http://refhub.elsevier.com/S0261-5614(23)00363-1/sref2
http://refhub.elsevier.com/S0261-5614(23)00363-1/sref2
http://refhub.elsevier.com/S0261-5614(23)00363-1/sref2
http://refhub.elsevier.com/S0261-5614(23)00363-1/sref2
http://refhub.elsevier.com/S0261-5614(23)00363-1/sref3
http://refhub.elsevier.com/S0261-5614(23)00363-1/sref3
http://refhub.elsevier.com/S0261-5614(23)00363-1/sref3
http://refhub.elsevier.com/S0261-5614(23)00363-1/sref3
http://refhub.elsevier.com/S0261-5614(23)00363-1/sref4
http://refhub.elsevier.com/S0261-5614(23)00363-1/sref4
http://refhub.elsevier.com/S0261-5614(23)00363-1/sref4
http://refhub.elsevier.com/S0261-5614(23)00363-1/sref5
http://refhub.elsevier.com/S0261-5614(23)00363-1/sref5
http://refhub.elsevier.com/S0261-5614(23)00363-1/sref6
http://refhub.elsevier.com/S0261-5614(23)00363-1/sref6
http://refhub.elsevier.com/S0261-5614(23)00363-1/sref6
http://refhub.elsevier.com/S0261-5614(23)00363-1/sref6
http://refhub.elsevier.com/S0261-5614(23)00363-1/sref6
http://refhub.elsevier.com/S0261-5614(23)00363-1/sref7
http://refhub.elsevier.com/S0261-5614(23)00363-1/sref7
http://refhub.elsevier.com/S0261-5614(23)00363-1/sref7
http://refhub.elsevier.com/S0261-5614(23)00363-1/sref7
http://refhub.elsevier.com/S0261-5614(23)00363-1/sref7
http://refhub.elsevier.com/S0261-5614(23)00363-1/sref8
http://refhub.elsevier.com/S0261-5614(23)00363-1/sref8
http://refhub.elsevier.com/S0261-5614(23)00363-1/sref8
http://refhub.elsevier.com/S0261-5614(23)00363-1/sref8
http://refhub.elsevier.com/S0261-5614(23)00363-1/sref9
http://refhub.elsevier.com/S0261-5614(23)00363-1/sref9
http://refhub.elsevier.com/S0261-5614(23)00363-1/sref9
http://refhub.elsevier.com/S0261-5614(23)00363-1/sref10
http://refhub.elsevier.com/S0261-5614(23)00363-1/sref10
http://refhub.elsevier.com/S0261-5614(23)00363-1/sref10
http://refhub.elsevier.com/S0261-5614(23)00363-1/sref10
http://refhub.elsevier.com/S0261-5614(23)00363-1/sref10
http://refhub.elsevier.com/S0261-5614(23)00363-1/sref10
http://refhub.elsevier.com/S0261-5614(23)00363-1/sref10
http://refhub.elsevier.com/S0261-5614(23)00363-1/sref10
http://refhub.elsevier.com/S0261-5614(23)00363-1/sref11
http://refhub.elsevier.com/S0261-5614(23)00363-1/sref11
http://refhub.elsevier.com/S0261-5614(23)00363-1/sref11
http://refhub.elsevier.com/S0261-5614(23)00363-1/sref12
http://refhub.elsevier.com/S0261-5614(23)00363-1/sref12
http://refhub.elsevier.com/S0261-5614(23)00363-1/sref12
http://refhub.elsevier.com/S0261-5614(23)00363-1/sref12
http://refhub.elsevier.com/S0261-5614(23)00363-1/sref12
http://refhub.elsevier.com/S0261-5614(23)00363-1/sref13
http://refhub.elsevier.com/S0261-5614(23)00363-1/sref13
http://refhub.elsevier.com/S0261-5614(23)00363-1/sref13
http://refhub.elsevier.com/S0261-5614(23)00363-1/sref14
http://refhub.elsevier.com/S0261-5614(23)00363-1/sref14
http://refhub.elsevier.com/S0261-5614(23)00363-1/sref14
http://refhub.elsevier.com/S0261-5614(23)00363-1/sref15
http://refhub.elsevier.com/S0261-5614(23)00363-1/sref15
http://refhub.elsevier.com/S0261-5614(23)00363-1/sref15
http://refhub.elsevier.com/S0261-5614(23)00363-1/sref16
http://refhub.elsevier.com/S0261-5614(23)00363-1/sref16
http://refhub.elsevier.com/S0261-5614(23)00363-1/sref16
http://refhub.elsevier.com/S0261-5614(23)00363-1/sref16
http://refhub.elsevier.com/S0261-5614(23)00363-1/sref17
http://refhub.elsevier.com/S0261-5614(23)00363-1/sref17
http://refhub.elsevier.com/S0261-5614(23)00363-1/sref17
http://refhub.elsevier.com/S0261-5614(23)00363-1/sref17
http://refhub.elsevier.com/S0261-5614(23)00363-1/sref17
http://refhub.elsevier.com/S0261-5614(23)00363-1/sref17
http://refhub.elsevier.com/S0261-5614(23)00363-1/sref18
http://refhub.elsevier.com/S0261-5614(23)00363-1/sref18
http://refhub.elsevier.com/S0261-5614(23)00363-1/sref18
http://refhub.elsevier.com/S0261-5614(23)00363-1/sref18
http://refhub.elsevier.com/S0261-5614(23)00363-1/sref19
http://refhub.elsevier.com/S0261-5614(23)00363-1/sref19
http://refhub.elsevier.com/S0261-5614(23)00363-1/sref19
http://refhub.elsevier.com/S0261-5614(23)00363-1/sref19
http://refhub.elsevier.com/S0261-5614(23)00363-1/sref20
http://refhub.elsevier.com/S0261-5614(23)00363-1/sref20
http://refhub.elsevier.com/S0261-5614(23)00363-1/sref20
http://refhub.elsevier.com/S0261-5614(23)00363-1/sref21
http://refhub.elsevier.com/S0261-5614(23)00363-1/sref21
http://refhub.elsevier.com/S0261-5614(23)00363-1/sref21
http://refhub.elsevier.com/S0261-5614(23)00363-1/sref21
http://refhub.elsevier.com/S0261-5614(23)00363-1/sref22
http://refhub.elsevier.com/S0261-5614(23)00363-1/sref22
http://refhub.elsevier.com/S0261-5614(23)00363-1/sref22
http://refhub.elsevier.com/S0261-5614(23)00363-1/sref22
http://refhub.elsevier.com/S0261-5614(23)00363-1/sref23
http://refhub.elsevier.com/S0261-5614(23)00363-1/sref23
http://refhub.elsevier.com/S0261-5614(23)00363-1/sref23
http://refhub.elsevier.com/S0261-5614(23)00363-1/sref23
http://refhub.elsevier.com/S0261-5614(23)00363-1/sref23
http://refhub.elsevier.com/S0261-5614(23)00363-1/sref24
http://refhub.elsevier.com/S0261-5614(23)00363-1/sref24
http://refhub.elsevier.com/S0261-5614(23)00363-1/sref24
http://refhub.elsevier.com/S0261-5614(23)00363-1/sref25
http://refhub.elsevier.com/S0261-5614(23)00363-1/sref25
http://refhub.elsevier.com/S0261-5614(23)00363-1/sref25

F. Ramezani, E. Pourghazi, M. Eslami et al.

[26]

[27]

(28]

[29]

[30]

(31]

[32]

[33]

(34]

[35]

[36]

(371

[38]

[39]

[40]

[41]

[42]

[43]

[44

[45]

[46]

[47]

(48]

[49]

[50]

[51]

[52]

Available from:. In: Higgins JPTT], Chandler J, Cumpston M, Li T, Page M]J,
Welch VA, editors. Cochrane handbook for systematic reviews of in-
terventions version 6.4 (updated august 2023). Cochrane; 2023. www.
training.cochrane.org/handbook.

Li S, Flint A, Pai JK, Forman JP, Hu FB, Willett WC, et al. Dietary fiber intake
and mortality among survivors of myocardial infarction: prospective cohort
study. BMJ: British Medical Journal 2014;348:g2659.

Park Y, Subar AF, Hollenbeck A, Schatzkin A. Dietary fiber intake and mor-
tality in the NIH-AARP diet and health study. Arch Intern Med 2011;171(12):
1061-8.

Huang T, Xu M, Lee A, Cho S, Qi L. Consumption of whole grains and cereal
fiber and total and cause-specific mortality: prospective analysis of 367,442
individuals. BMC Med 2015;13:59.

Baer HJ, Glynn R], Hu FB, Hankinson SE, Willett WC, Colditz GA, et al. Risk
factors for mortality in the nurses' health study: a competing risks analysis.
Am ] Epidemiol 2011;173(3):319—-29.

Streppel MT, Ocké MC, Boshuizen HC, Kok FJ, Kromhout D. Dietary fiber
intake in relation to coronary heart disease and all-cause mortality over 40 y:
the Zutphen Study. Am ] Clin Nutr 2008;88(4):1119—25.

He M, van Dam RM, Rimm E, Hu FB, Qi L. Whole-grain, cereal fiber, bran, and
germ intake and the risks of all-cause and cardiovascular disease-specific
mortality among women with type 2 diabetes mellitus. Circulation
2010;121(20):2162-8.

Threapleton DE, Greenwood DC, Burley V], Aldwairji M, Cade JE. Dietary fibre
and cardiovascular disease mortality in the UK Women's Cohort Study. Eur J
Epidemiol 2013;28(4):335—46.

Buyken AE, Flood V, Empson M, Rochtchina E, Barclay AW, Brand-Miller J,
et al. Carbohydrate nutrition and inflammatory disease mortality in older
adults. Am J Clin Nutr 2010;92(3):634—43.

Mozaffarian D, Kumanyika SK, Lemaitre RN, Olson JL, Burke GL, Siscovick DS.
Cereal, fruit, and vegetable fiber intake and the risk of cardiovascular disease
in elderly individuals. JAMA 2003;289(13):1659—66.

Kaushik S, Wang J]J, Wong TY, Flood V, Barclay A, Brand-Miller ], et al. Gly-
cemic index, retinal vascular caliber, and stroke mortality. Stroke
2009;40(1):206—12.

Akbaraly TN, Ferrie JE, Berr C, Brunner EJ, Head ], Marmot MG, et al. Alter-
native Healthy Eating Index and mortality over 18 y of follow-up: results
from the Whitehall II cohort. Am ] Clin Nutr 2011;94(1):247—53.

Reynolds A, Mann ], Cummings J, Winter N, Mete E, Te Morenga L. Carbo-
hydrate quality and human health: a series of systematic reviews and meta-
analyses. Lancet 2019;393(10170):434—45.

Reynolds AN, Akerman AP, Mann J. Dietary fibre and whole grains in diabetes
management: systematic review and meta-analyses. PLoS Med 2020;17(3):
e1003053.

de Koning L, Hu FB. Do the health benefits of dietary fiber extend beyond
cardiovascular disease?: comment on “dietary fiber intake and mortality in
the NIH-AARP diet and health study.”. Arch Intern Med 2011;171(12):
1069—70.

Crowe FL, Balkwill A, Cairns BJ, Appleby PN, Green J, Reeves GK, et al. Source
of dietary fibre and diverticular disease incidence: a prospective study of UK
women. Gut 2014;63(9):1450—6.

Sanjoaquin MA, Appleby PN, Spencer EA, Key TJ. Nutrition and lifestyle in
relation to bowel movement frequency: a cross-sectional study of 20630
men and women in EPIC-Oxford. Publ Health Nutr 2004;7(1):77—83.

Park Y, Hunter DJ, Spiegelman D, Bergkvist L, Berrino F, van den Brandt PA,
et al. Dietary fiber intake and risk of colorectal cancer: a pooled analysis of
prospective cohort studies. JAMA 2005;294(22):2849—57.

Miller AB, Berrino F, Hill M, Pietinen P, Riboli E, Wahrendorf J. Diet in the
aetiology of cancer: a review. Eur J Cancer 1994;30a(2):207—20. ; discussion
20-8.

Adams S, Che D, Qin G, Rui H, Sello CT, Hailong J. Interactions of dietary fibre
with nutritional components on gut microbial composition, function and
health in monogastrics. Curr Protein Pept Sci 2018;19(10):1011—23.
Pereira MA, O'Reilly E, Augustsson K, Fraser GE, Goldbourt U, Heitmann BL,
et al. Dietary fiber and risk of coronary heart disease: a pooled analysis of
cohort studies. Arch Intern Med 2004;164(4):370—6.

Threapleton DE, Greenwood DC, Evans CE, Cleghorn CL, Nykjaer C,
Woodhead C, et al. Dietary fibre intake and risk of cardiovascular disease:
systematic review and meta-analysis. BM] 2013;347:f6879.

Aune D, Chan DS, Greenwood DC, Vieira AR, Rosenblatt DA, Vieira R, et al.
Dietary fiber and breast cancer risk: a systematic review and meta-analysis
of prospective studies. Ann Oncol 2012;23(6):1394—402.

Aune D, Chan DSM, Lau R, Vieira R, Greenwood DC, Kampman E, et al.
Dietary fibre, whole grains, and risk of colorectal cancer: systematic review
and dose-response meta-analysis of prospective studies. BM] 2011;343:
d6617.

Zhang Z, Xu G, Ma M, Yang ], Liu X. Dietary fiber intake reduces risk for
gastric cancer: a meta-analysis. Gastroenterology 2013;145(1):113—20. e3.
Threapleton DE, Greenwood DC, Evans CE, Cleghorn CL, Nykjaer C,
Woodhead C, et al. Dietary fiber intake and risk of first stroke: a systematic
review and meta-analysis. Stroke 2013;44(5):1360—8.

Yao B, Fang H, Xu W, Yan Y, Xu H, Liu Y, et al. Dietary fiber intake and risk of
type 2 diabetes: a dose-response analysis of prospective studies. Eur ] Epi-
demiol 2014;29(2):79—-88.

82

[53]

[54]

[55]

[56]

[57]

[58]

(591

[60]

[61]

[62]
(63]

(64]

Clinical Nutrition 43 (2024) 6583

Ben Q, Sun Y, Chai R, Qian A, Xu B, Yuan Y. Dietary fiber intake reduces risk
for colorectal adenoma: a meta-analysis. Gastroenterology 2014;146(3):
689—-99. e6.

Streppel MT, Arends LR, van 't Veer P, Grobbee DE, Geleijnse JM. Dietary fiber
and blood pressure: a meta-analysis of randomized placebo-controlled trials.
Arch Intern Med 2005;165(2):150—6.

Pietinen P, Rimm EB, Korhonen P, Hartman AM, Willett WC, Albanes D, et al.
Intake of dietary fiber and risk of coronary heart disease in a cohort of
Finnish men. The Alpha-Tocopherol, Beta-Carotene Cancer Prevention Study.
Circulation 1996;94(11):2720—7.

Bazzano LA, He J, Ogden LG, Loria CM, Whelton PK. Dietary fiber intake and
reduced risk of coronary heart disease in US men and women: the National
Health and Nutrition Examination Survey I Epidemiologic Follow-up Study.
Arch Intern Med 2003;163(16):1897—904.

Crowe FL, Key TJ, Appleby PN, Overvad K, Schmidt EB, Egeberg R, et al. Di-
etary fibre intake and ischaemic heart disease mortality: the European
Prospective Investigation into Cancer and Nutrition-Heart study. Eur ] Clin
Nutr 2012;66(8):950—6.

Eshak ES, Iso H, Date C, Kikuchi S, Watanabe Y, Wada Y, et al. Dietary fiber
intake is associated with reduced risk of mortality from cardiovascular dis-
ease among Japanese men and women. ] Nutr 2010;140(8):1445—53.
Khaw KT, Barrett-Connor E. Dietary fiber and reduced ischemic heart disease
mortality rates in men and women: a 12-year prospective study. Am ] Epi-
demiol 1987;126(6):1093—102.

Wolk A, Manson JE, Stampfer M], Colditz GA, Hu FB, Speizer FE, et al. Long-
term intake of dietary fiber and decreased risk of coronary heart disease
among women. JAMA 1999;281(21):1998—2004.

WuY, QianY, Pan, Li P, Yang ], Ye X, et al. Association between dietary fiber
intake and risk of coronary heart disease: a meta-analysis. Clin Nutr
2015;34(4):603—11.

Organization WH. The top 10 causes of death, 9; December 2020. p. 2021.
Dong JY, He K, Wang P, Qin LQ. Dietary fiber intake and risk of breast cancer:
a meta-analysis of prospective cohort studies. Am J Clin Nutr 2011;94(3):
900—5.

Wang CH, Qiao C, Wang RC, Zhou WP. Dietary fiber intake and pancreatic
cancer risk: a meta-analysis of epidemiologic studies. Sci Rep 2015;5:10834.

[65] Jansen MC, Bueno-de-Mesquita HB, Buzina R, Fidanza F, Menotti A,

(66]

[67]

(68]

[69]

[70]

(71]

(72]

[73]

[74]

(751

[76]

(771

(78]

(791

(80]

Blackburn H, et al. Dietary fiber and plant foods in relation to colorectal
cancer mortality: the Seven Countries Study. Int ] Cancer 1999;81(2):174—9.
Bingham SA, Day NE, Luben R, Ferrari P, Slimani N, Norat T, et al. Dietary fibre
in food and protection against colorectal cancer in the European Prospective
Investigation into Cancer and Nutrition (EPIC): an observational study.
Lancet 2003;361(9368):1496—501.

M Am, Pera G, Agudo A, Bueno-de-Mesquita HB, Palli D, Boeing H, et al.
Cereal fiber intake may reduce risk of gastric adenocarcinomas: the EPIC-
EURGAST study. Int ] Cancer 2007;121(7):1618—23.

P Npv, Joye IJ. Dietary fibre from whole grains and their benefits on meta-
bolic health. Nutrients 2020;12(10).

Reis AMD, Fruchtenicht AV, Loss SH, Moreira LF. Use of dietary fibers in
enteral nutrition of critically ill patients: a systematic review. Rev Bras Ter
Intensiva 2018;30(3):358—65.

Schneider SM, Girard-Pipau F, Anty R, van der Linde EG, Philipsen-
Geerling BJ, Knol J, et al. Effects of total enteral nutrition supplemented with
a multi-fibre mix on faecal short-chain fatty acids and microbiota. Clin Nutr
2006;25(1):82—90.

Lambeau KV, McRorie Jr JW. Fiber supplements and clinically proven health
benefits: how to recognize and recommend an effective fiber therapy. ] Am
Assoc Nurse Pract 2017;29(4):216—23.

Fujii H, Iwase M, Ohkuma T, Ogata-Kaizu S, Ide H, Kikuchi Y, et al. Impact of
dietary fiber intake on glycemic control, cardiovascular risk factors and
chronic kidney disease in Japanese patients with type 2 diabetes mellitus:
the Fukuoka Diabetes Registry. Nutr ] 2013;12:159.

McRae MP. Dietary fiber is beneficial for the prevention of cardiovascular
disease: an umbrella review of meta-analyses. ] Chiropr Med 2017;16(4):
289-99.

Wojda A, Janczy A, Maigorzewicz S. Mediterranean, vegetarian and vegan
diets as practical outtakes of EAS and ACC/AHA recommendations for
lowering lipid profile. Acta Biochim Pol 2021;68(1):41—8.

Kritchevsky D. Diet and atherosclerosis. ] Nutr Health Aging 2001;5(3):
155-9.

Kumar V, Sinha AK, Makkar HP, de Boeck G, Becker K. Dietary roles of non-
starch polysaccharides in human nutrition: a review. Crit Rev Food Sci Nutr
2012;52(10):899-935.

Hadrévi ], Segaard K, Christensen JR. Dietary fiber intake among normal-
weight and overweight female health care workers: an exploratory nested
case-control study within FINALE-health. ] Nutr Metab 2017;2017:1096015.
Rao TP. Role of guar fiber in appetite control. Physiol Behav 2016;164(Pt A):
277-83.

Hall WL, Vafeiadou K, Hallund J, Bugel S, Reimann M, Koebnick C, et al. Soy-
isoflavone-enriched foods and markers of lipid and glucose metabolism in
postmenopausal women: interactions with genotype and equol production.
Am ] Clin Nutr 2006;83(3):592—600.

Bindels LB, Delzenne NM, Cani PD, Walter ]. Towards a more comprehensive
concept for prebiotics. Nat Rev Gastroenterol Hepatol 2015;12(5):303—10.


http://www.training.cochrane.org/handbook
http://www.training.cochrane.org/handbook
http://refhub.elsevier.com/S0261-5614(23)00363-1/sref27
http://refhub.elsevier.com/S0261-5614(23)00363-1/sref27
http://refhub.elsevier.com/S0261-5614(23)00363-1/sref27
http://refhub.elsevier.com/S0261-5614(23)00363-1/sref28
http://refhub.elsevier.com/S0261-5614(23)00363-1/sref28
http://refhub.elsevier.com/S0261-5614(23)00363-1/sref28
http://refhub.elsevier.com/S0261-5614(23)00363-1/sref28
http://refhub.elsevier.com/S0261-5614(23)00363-1/sref29
http://refhub.elsevier.com/S0261-5614(23)00363-1/sref29
http://refhub.elsevier.com/S0261-5614(23)00363-1/sref29
http://refhub.elsevier.com/S0261-5614(23)00363-1/sref30
http://refhub.elsevier.com/S0261-5614(23)00363-1/sref30
http://refhub.elsevier.com/S0261-5614(23)00363-1/sref30
http://refhub.elsevier.com/S0261-5614(23)00363-1/sref30
http://refhub.elsevier.com/S0261-5614(23)00363-1/sref31
http://refhub.elsevier.com/S0261-5614(23)00363-1/sref31
http://refhub.elsevier.com/S0261-5614(23)00363-1/sref31
http://refhub.elsevier.com/S0261-5614(23)00363-1/sref31
http://refhub.elsevier.com/S0261-5614(23)00363-1/sref31
http://refhub.elsevier.com/S0261-5614(23)00363-1/sref32
http://refhub.elsevier.com/S0261-5614(23)00363-1/sref32
http://refhub.elsevier.com/S0261-5614(23)00363-1/sref32
http://refhub.elsevier.com/S0261-5614(23)00363-1/sref32
http://refhub.elsevier.com/S0261-5614(23)00363-1/sref32
http://refhub.elsevier.com/S0261-5614(23)00363-1/sref33
http://refhub.elsevier.com/S0261-5614(23)00363-1/sref33
http://refhub.elsevier.com/S0261-5614(23)00363-1/sref33
http://refhub.elsevier.com/S0261-5614(23)00363-1/sref33
http://refhub.elsevier.com/S0261-5614(23)00363-1/sref34
http://refhub.elsevier.com/S0261-5614(23)00363-1/sref34
http://refhub.elsevier.com/S0261-5614(23)00363-1/sref34
http://refhub.elsevier.com/S0261-5614(23)00363-1/sref34
http://refhub.elsevier.com/S0261-5614(23)00363-1/sref35
http://refhub.elsevier.com/S0261-5614(23)00363-1/sref35
http://refhub.elsevier.com/S0261-5614(23)00363-1/sref35
http://refhub.elsevier.com/S0261-5614(23)00363-1/sref35
http://refhub.elsevier.com/S0261-5614(23)00363-1/sref36
http://refhub.elsevier.com/S0261-5614(23)00363-1/sref36
http://refhub.elsevier.com/S0261-5614(23)00363-1/sref36
http://refhub.elsevier.com/S0261-5614(23)00363-1/sref36
http://refhub.elsevier.com/S0261-5614(23)00363-1/sref37
http://refhub.elsevier.com/S0261-5614(23)00363-1/sref37
http://refhub.elsevier.com/S0261-5614(23)00363-1/sref37
http://refhub.elsevier.com/S0261-5614(23)00363-1/sref37
http://refhub.elsevier.com/S0261-5614(23)00363-1/sref38
http://refhub.elsevier.com/S0261-5614(23)00363-1/sref38
http://refhub.elsevier.com/S0261-5614(23)00363-1/sref38
http://refhub.elsevier.com/S0261-5614(23)00363-1/sref38
http://refhub.elsevier.com/S0261-5614(23)00363-1/sref39
http://refhub.elsevier.com/S0261-5614(23)00363-1/sref39
http://refhub.elsevier.com/S0261-5614(23)00363-1/sref39
http://refhub.elsevier.com/S0261-5614(23)00363-1/sref40
http://refhub.elsevier.com/S0261-5614(23)00363-1/sref40
http://refhub.elsevier.com/S0261-5614(23)00363-1/sref40
http://refhub.elsevier.com/S0261-5614(23)00363-1/sref40
http://refhub.elsevier.com/S0261-5614(23)00363-1/sref40
http://refhub.elsevier.com/S0261-5614(23)00363-1/sref41
http://refhub.elsevier.com/S0261-5614(23)00363-1/sref41
http://refhub.elsevier.com/S0261-5614(23)00363-1/sref41
http://refhub.elsevier.com/S0261-5614(23)00363-1/sref41
http://refhub.elsevier.com/S0261-5614(23)00363-1/sref42
http://refhub.elsevier.com/S0261-5614(23)00363-1/sref42
http://refhub.elsevier.com/S0261-5614(23)00363-1/sref42
http://refhub.elsevier.com/S0261-5614(23)00363-1/sref42
http://refhub.elsevier.com/S0261-5614(23)00363-1/sref43
http://refhub.elsevier.com/S0261-5614(23)00363-1/sref43
http://refhub.elsevier.com/S0261-5614(23)00363-1/sref43
http://refhub.elsevier.com/S0261-5614(23)00363-1/sref43
http://refhub.elsevier.com/S0261-5614(23)00363-1/sref44
http://refhub.elsevier.com/S0261-5614(23)00363-1/sref44
http://refhub.elsevier.com/S0261-5614(23)00363-1/sref44
http://refhub.elsevier.com/S0261-5614(23)00363-1/sref44
http://refhub.elsevier.com/S0261-5614(23)00363-1/sref45
http://refhub.elsevier.com/S0261-5614(23)00363-1/sref45
http://refhub.elsevier.com/S0261-5614(23)00363-1/sref45
http://refhub.elsevier.com/S0261-5614(23)00363-1/sref45
http://refhub.elsevier.com/S0261-5614(23)00363-1/sref46
http://refhub.elsevier.com/S0261-5614(23)00363-1/sref46
http://refhub.elsevier.com/S0261-5614(23)00363-1/sref46
http://refhub.elsevier.com/S0261-5614(23)00363-1/sref46
http://refhub.elsevier.com/S0261-5614(23)00363-1/sref47
http://refhub.elsevier.com/S0261-5614(23)00363-1/sref47
http://refhub.elsevier.com/S0261-5614(23)00363-1/sref47
http://refhub.elsevier.com/S0261-5614(23)00363-1/sref48
http://refhub.elsevier.com/S0261-5614(23)00363-1/sref48
http://refhub.elsevier.com/S0261-5614(23)00363-1/sref48
http://refhub.elsevier.com/S0261-5614(23)00363-1/sref48
http://refhub.elsevier.com/S0261-5614(23)00363-1/sref49
http://refhub.elsevier.com/S0261-5614(23)00363-1/sref49
http://refhub.elsevier.com/S0261-5614(23)00363-1/sref49
http://refhub.elsevier.com/S0261-5614(23)00363-1/sref49
http://refhub.elsevier.com/S0261-5614(23)00363-1/sref50
http://refhub.elsevier.com/S0261-5614(23)00363-1/sref50
http://refhub.elsevier.com/S0261-5614(23)00363-1/sref50
http://refhub.elsevier.com/S0261-5614(23)00363-1/sref51
http://refhub.elsevier.com/S0261-5614(23)00363-1/sref51
http://refhub.elsevier.com/S0261-5614(23)00363-1/sref51
http://refhub.elsevier.com/S0261-5614(23)00363-1/sref51
http://refhub.elsevier.com/S0261-5614(23)00363-1/sref52
http://refhub.elsevier.com/S0261-5614(23)00363-1/sref52
http://refhub.elsevier.com/S0261-5614(23)00363-1/sref52
http://refhub.elsevier.com/S0261-5614(23)00363-1/sref52
http://refhub.elsevier.com/S0261-5614(23)00363-1/sref53
http://refhub.elsevier.com/S0261-5614(23)00363-1/sref53
http://refhub.elsevier.com/S0261-5614(23)00363-1/sref53
http://refhub.elsevier.com/S0261-5614(23)00363-1/sref53
http://refhub.elsevier.com/S0261-5614(23)00363-1/sref54
http://refhub.elsevier.com/S0261-5614(23)00363-1/sref54
http://refhub.elsevier.com/S0261-5614(23)00363-1/sref54
http://refhub.elsevier.com/S0261-5614(23)00363-1/sref54
http://refhub.elsevier.com/S0261-5614(23)00363-1/sref55
http://refhub.elsevier.com/S0261-5614(23)00363-1/sref55
http://refhub.elsevier.com/S0261-5614(23)00363-1/sref55
http://refhub.elsevier.com/S0261-5614(23)00363-1/sref55
http://refhub.elsevier.com/S0261-5614(23)00363-1/sref55
http://refhub.elsevier.com/S0261-5614(23)00363-1/sref56
http://refhub.elsevier.com/S0261-5614(23)00363-1/sref56
http://refhub.elsevier.com/S0261-5614(23)00363-1/sref56
http://refhub.elsevier.com/S0261-5614(23)00363-1/sref56
http://refhub.elsevier.com/S0261-5614(23)00363-1/sref56
http://refhub.elsevier.com/S0261-5614(23)00363-1/sref57
http://refhub.elsevier.com/S0261-5614(23)00363-1/sref57
http://refhub.elsevier.com/S0261-5614(23)00363-1/sref57
http://refhub.elsevier.com/S0261-5614(23)00363-1/sref57
http://refhub.elsevier.com/S0261-5614(23)00363-1/sref57
http://refhub.elsevier.com/S0261-5614(23)00363-1/sref58
http://refhub.elsevier.com/S0261-5614(23)00363-1/sref58
http://refhub.elsevier.com/S0261-5614(23)00363-1/sref58
http://refhub.elsevier.com/S0261-5614(23)00363-1/sref58
http://refhub.elsevier.com/S0261-5614(23)00363-1/sref59
http://refhub.elsevier.com/S0261-5614(23)00363-1/sref59
http://refhub.elsevier.com/S0261-5614(23)00363-1/sref59
http://refhub.elsevier.com/S0261-5614(23)00363-1/sref59
http://refhub.elsevier.com/S0261-5614(23)00363-1/sref60
http://refhub.elsevier.com/S0261-5614(23)00363-1/sref60
http://refhub.elsevier.com/S0261-5614(23)00363-1/sref60
http://refhub.elsevier.com/S0261-5614(23)00363-1/sref60
http://refhub.elsevier.com/S0261-5614(23)00363-1/sref61
http://refhub.elsevier.com/S0261-5614(23)00363-1/sref61
http://refhub.elsevier.com/S0261-5614(23)00363-1/sref61
http://refhub.elsevier.com/S0261-5614(23)00363-1/sref61
http://refhub.elsevier.com/S0261-5614(23)00363-1/sref62
http://refhub.elsevier.com/S0261-5614(23)00363-1/sref63
http://refhub.elsevier.com/S0261-5614(23)00363-1/sref63
http://refhub.elsevier.com/S0261-5614(23)00363-1/sref63
http://refhub.elsevier.com/S0261-5614(23)00363-1/sref63
http://refhub.elsevier.com/S0261-5614(23)00363-1/sref64
http://refhub.elsevier.com/S0261-5614(23)00363-1/sref64
http://refhub.elsevier.com/S0261-5614(23)00363-1/sref65
http://refhub.elsevier.com/S0261-5614(23)00363-1/sref65
http://refhub.elsevier.com/S0261-5614(23)00363-1/sref65
http://refhub.elsevier.com/S0261-5614(23)00363-1/sref65
http://refhub.elsevier.com/S0261-5614(23)00363-1/sref66
http://refhub.elsevier.com/S0261-5614(23)00363-1/sref66
http://refhub.elsevier.com/S0261-5614(23)00363-1/sref66
http://refhub.elsevier.com/S0261-5614(23)00363-1/sref66
http://refhub.elsevier.com/S0261-5614(23)00363-1/sref66
http://refhub.elsevier.com/S0261-5614(23)00363-1/sref67
http://refhub.elsevier.com/S0261-5614(23)00363-1/sref67
http://refhub.elsevier.com/S0261-5614(23)00363-1/sref67
http://refhub.elsevier.com/S0261-5614(23)00363-1/sref67
http://refhub.elsevier.com/S0261-5614(23)00363-1/sref68
http://refhub.elsevier.com/S0261-5614(23)00363-1/sref68
http://refhub.elsevier.com/S0261-5614(23)00363-1/sref69
http://refhub.elsevier.com/S0261-5614(23)00363-1/sref69
http://refhub.elsevier.com/S0261-5614(23)00363-1/sref69
http://refhub.elsevier.com/S0261-5614(23)00363-1/sref69
http://refhub.elsevier.com/S0261-5614(23)00363-1/sref70
http://refhub.elsevier.com/S0261-5614(23)00363-1/sref70
http://refhub.elsevier.com/S0261-5614(23)00363-1/sref70
http://refhub.elsevier.com/S0261-5614(23)00363-1/sref70
http://refhub.elsevier.com/S0261-5614(23)00363-1/sref70
http://refhub.elsevier.com/S0261-5614(23)00363-1/sref71
http://refhub.elsevier.com/S0261-5614(23)00363-1/sref71
http://refhub.elsevier.com/S0261-5614(23)00363-1/sref71
http://refhub.elsevier.com/S0261-5614(23)00363-1/sref71
http://refhub.elsevier.com/S0261-5614(23)00363-1/sref72
http://refhub.elsevier.com/S0261-5614(23)00363-1/sref72
http://refhub.elsevier.com/S0261-5614(23)00363-1/sref72
http://refhub.elsevier.com/S0261-5614(23)00363-1/sref72
http://refhub.elsevier.com/S0261-5614(23)00363-1/sref73
http://refhub.elsevier.com/S0261-5614(23)00363-1/sref73
http://refhub.elsevier.com/S0261-5614(23)00363-1/sref73
http://refhub.elsevier.com/S0261-5614(23)00363-1/sref73
http://refhub.elsevier.com/S0261-5614(23)00363-1/sref74
http://refhub.elsevier.com/S0261-5614(23)00363-1/sref74
http://refhub.elsevier.com/S0261-5614(23)00363-1/sref74
http://refhub.elsevier.com/S0261-5614(23)00363-1/sref74
http://refhub.elsevier.com/S0261-5614(23)00363-1/sref75
http://refhub.elsevier.com/S0261-5614(23)00363-1/sref75
http://refhub.elsevier.com/S0261-5614(23)00363-1/sref75
http://refhub.elsevier.com/S0261-5614(23)00363-1/sref76
http://refhub.elsevier.com/S0261-5614(23)00363-1/sref76
http://refhub.elsevier.com/S0261-5614(23)00363-1/sref76
http://refhub.elsevier.com/S0261-5614(23)00363-1/sref76
http://refhub.elsevier.com/S0261-5614(23)00363-1/sref77
http://refhub.elsevier.com/S0261-5614(23)00363-1/sref77
http://refhub.elsevier.com/S0261-5614(23)00363-1/sref77
http://refhub.elsevier.com/S0261-5614(23)00363-1/sref77
http://refhub.elsevier.com/S0261-5614(23)00363-1/sref77
http://refhub.elsevier.com/S0261-5614(23)00363-1/sref78
http://refhub.elsevier.com/S0261-5614(23)00363-1/sref78
http://refhub.elsevier.com/S0261-5614(23)00363-1/sref78
http://refhub.elsevier.com/S0261-5614(23)00363-1/sref79
http://refhub.elsevier.com/S0261-5614(23)00363-1/sref79
http://refhub.elsevier.com/S0261-5614(23)00363-1/sref79
http://refhub.elsevier.com/S0261-5614(23)00363-1/sref79
http://refhub.elsevier.com/S0261-5614(23)00363-1/sref79
http://refhub.elsevier.com/S0261-5614(23)00363-1/sref80
http://refhub.elsevier.com/S0261-5614(23)00363-1/sref80
http://refhub.elsevier.com/S0261-5614(23)00363-1/sref80

F. Ramezani, E. Pourghazi, M. Eslami et al.

[81]
(82]

(83]

(84]

(85]

(86]

(871

[88]

(89]

[90]

[91]

[92]

(93]

[94]

[95]

[96]

[97]

Nicholson JK, Holmes E, Kinross ], Burcelin R, Gibson G, Jia W, et al. Host-gut
microbiota metabolic interactions. Science 2012;336(6086):1262—7.
Macfarlane GT, Macfarlane S. Bacteria, colonic fermentation, and gastroin-
testinal health. ] AOAC Int 2012;95(1):50—60.

Frazier TH, DiBaise JK, McClain CJ. Gut microbiota, intestinal permeability,
obesity-induced inflammation, and liver injury. J Parenter Enter Nutr
2011;35(5 Suppl):14s—20s.

Campos-Perez W, Martinez-Lopez E. Effects of short chain fatty acids on
metabolic and inflammatory processes in human health. Biochim Biophys
Acta Mol Cell Biol Lipids 2021;1866(5):158900.

Li Q Jin M, Liu Y, Jin L. Gut microbiota: its potential roles in pancreatic
cancer. Front Cell Infect Microbiol 2020;10:572492.

Sivaprakasam S, Prasad PD, Singh N. Benefits of short-chain fatty acids and
their receptors in inflammation and carcinogenesis. Pharmacol Ther
2016;164:144-51.

Miller SJ, Batra AK, Shearrer GE, House BT, Cook LT, Pont S}, et al. Dietary fibre
linked to decreased inflammation in overweight minority youth. Pediatr
Obes 2016;11(1):33-9.

Xu H, Huang X, Risérus U, Krishnamurthy VM, Cederholm T, Arnlov ], et al.
Dietary fiber, kidney function, inflammation, and mortality risk. Clin ] Am
Soc Nephrol 2014;9(12):2104—10.

Chen XF, Chen X, Tang X. Short-chain fatty acid, acylation and cardiovascular
diseases. Clin Sci (Lond) 2020;134(6):657—76.

Fernandez ], Redondo-Blanco S, Gutiérrez-del-Rio I, Miguélez EM, Villar CJ,
Lombo F. Colon microbiota fermentation of dietary prebiotics towards short-
chain fatty acids and their roles as anti-inflammatory and antitumour
agents: a review. ] Funct Foods 2016;25:511—-22.

Xiong RG, Zhou DD, Wu SX, Huang SY, Saimaiti A, Yang ZJ, et al. Health
benefits and side effects of short-chain fatty acids. Foods 2022;11(18).
Gianfredi V, Vannini S, Moretti M, Villarini M, Bragazzi NL, Izzotti A, et al.
Sulforaphane and epigallocatechin gallate restore estrogen receptor
expression by modulating epigenetic events in the breast cancer cell line
MDA-MB-231: a systematic review and meta-analysis. ] Nutrigenetics
Nutrigenomics 2017;10(3—4):126—35.

Gianfredi V, Nucci D, Vannini S, Villarini M, Moretti M. In vitro biological
effects of sulforaphane (SFN), epigallocatechin-3-gallate (EGCG), and curcu-
min on breast cancer cells: a systematic review of the literature. Nutr Cancer
2017;69(7):969—78.

Wagenaar CA, van de Put M, Bisschops M, Walrabenstein W, de Jonge CS,
Herrema H, et al. The effect of dietary interventions on chronic inflammatory
diseases in relation to the microbiome: a systematic review. Nutrients
2021;13(9).

King DE, Egan BM, Woolson RF, Mainous 3rd AG, Al-Solaiman Y, Jesri A. Effect
of a high-fiber diet vs a fiber-supplemented diet on C-reactive protein level.
Arch Intern Med 2007;167(5):502—6.

Bitok E, Sabaté ]J. Nuts and cardiovascular disease. Prog Cardiovasc Dis
2018;61(1):33-7.

Slavin J. Fiber and prebiotics: mechanisms and health benefits. Nutrients
2013;5(4):1417-35.

83

[98]

[99]

[100]

[101]

[102]

[103]

[104]

[105]

[106]

[107]

[108]

[109]

[110]

[111]

[112]

[113]

Clinical Nutrition 43 (2024) 6583

Thompson LU. Potential health benefits and problems associated with anti-
nutrients in foods. Food Res Int 1993;26(2):131—49.

Chuang SC, Norat T, Murphy N, Olsen A, Tjgnneland A, Overvad K, et al. Fiber
intake and total and cause-specific mortality in the European Prospective
Investigation into Cancer and Nutrition cohort. Am J Clin Nutr 2012;96(1):
164—74.

Nucci D, Fatigoni C, Salvatori T, Nardi M, Realdon S, Gianfredi V. Association
between dietary fibre intake and colorectal adenoma: a systematic review
and meta-analysis. Int ] Environ Res Publ Health 2021;18(8).

Hases L, Indukuri R, Birgersson M, Nguyen-Vu T, Lozano R, Saxena A, et al.
Intestinal estrogen receptor beta suppresses colon inflammation and
tumorigenesis in both sexes. Cancer Lett 2020;492:54—62.

Shiffler JA, Goerger KA, Gorres-Martens BK. Estrogen receptor o activation
modulates the gut microbiome and type 2 diabetes risk factors. Phys Rep
2022;10(11):e15344.

Tashiro H, Kasahara DI, Osgood RS, Brown T, Cardoso A, Cho Y, et al. Sex
differences in the impact of dietary fiber on pulmonary responses to ozone.
Am ] Respir Cell Mol Biol 2020;62(4):503—12.

Yue YC, Yang BY, Lu ], Zhang SW, Liu L, Nassar K, et al. Metabolite secretions
of Lactobacillus plantarum YYC-3 may inhibit colon cancer cell metastasis by
suppressing the VEGF-MMP2/9 signaling pathway. Microb Cell Factories
2020;19(1):213.

Meyer KA, Kushi LH, Jacobs Jr DR, Slavin ], Sellers TA, Folsom AR. Carbohy-
drates, dietary fiber, and incident type 2 diabetes in older women. Am ] Clin
Nutr 2000;71(4):921-30.

Lie L, Brown L, Forrester TE, Plange-Rhule J, Bovet P, Lambert EV, et al. The
association of dietary fiber intake with cardiometabolic risk in four countries
across the epidemiologic transition. Nutrients 2018;10(5).

Satija A, Hu FB. Plant-based diets and cardiovascular health. Trends Car-
diovasc Med 2018;28(7):437—41.

Satija A, Bhupathiraju SN, Rimm EB, Spiegelman D, Chiuve SE, Borgi L, et al.
Plant-based dietary patterns and incidence of type 2 diabetes in US men and
women: results from three prospective cohort studies. PLoS Med
2016;13(6):e1002039.

Qian F, Liu G, Hu FB, Bhupathiraju SN, Sun Q. Association between plant-
based dietary patterns and risk of type 2 diabetes: a systematic review
and meta-analysis. JAMA Intern Med 2019;179(10):1335—44.

Angelino D, Godos ], Ghelfi F, Tieri M, Titta L, Lafranconi A, et al. Fruit and
vegetable consumption and health outcomes: an umbrella review of
observational studies. Int J Food Sci Nutr 2019;70(6):652—67.

Herndn MA, Hernandez-Diaz S, Robins JM. A structural approach to selection
bias. Epidemiology 2004;15(5):615—25.

Brumback BA, Hernan MA, Haneuse SJ, Robins JM. Sensitivity analyses for
unmeasured confounding assuming a marginal structural model for
repeated measures. Stat Med 2004;23(5):749—67.

Dahl WJ, Stewart ML. Position of the Academy of nutrition and Dietetics:
health implications of dietary fiber. ] Acad Nutr Diet 2015;115(11):1861—70.


http://refhub.elsevier.com/S0261-5614(23)00363-1/sref81
http://refhub.elsevier.com/S0261-5614(23)00363-1/sref81
http://refhub.elsevier.com/S0261-5614(23)00363-1/sref81
http://refhub.elsevier.com/S0261-5614(23)00363-1/sref82
http://refhub.elsevier.com/S0261-5614(23)00363-1/sref82
http://refhub.elsevier.com/S0261-5614(23)00363-1/sref82
http://refhub.elsevier.com/S0261-5614(23)00363-1/sref83
http://refhub.elsevier.com/S0261-5614(23)00363-1/sref83
http://refhub.elsevier.com/S0261-5614(23)00363-1/sref83
http://refhub.elsevier.com/S0261-5614(23)00363-1/sref83
http://refhub.elsevier.com/S0261-5614(23)00363-1/sref84
http://refhub.elsevier.com/S0261-5614(23)00363-1/sref84
http://refhub.elsevier.com/S0261-5614(23)00363-1/sref84
http://refhub.elsevier.com/S0261-5614(23)00363-1/sref85
http://refhub.elsevier.com/S0261-5614(23)00363-1/sref85
http://refhub.elsevier.com/S0261-5614(23)00363-1/sref86
http://refhub.elsevier.com/S0261-5614(23)00363-1/sref86
http://refhub.elsevier.com/S0261-5614(23)00363-1/sref86
http://refhub.elsevier.com/S0261-5614(23)00363-1/sref86
http://refhub.elsevier.com/S0261-5614(23)00363-1/sref87
http://refhub.elsevier.com/S0261-5614(23)00363-1/sref87
http://refhub.elsevier.com/S0261-5614(23)00363-1/sref87
http://refhub.elsevier.com/S0261-5614(23)00363-1/sref87
http://refhub.elsevier.com/S0261-5614(23)00363-1/sref88
http://refhub.elsevier.com/S0261-5614(23)00363-1/sref88
http://refhub.elsevier.com/S0261-5614(23)00363-1/sref88
http://refhub.elsevier.com/S0261-5614(23)00363-1/sref88
http://refhub.elsevier.com/S0261-5614(23)00363-1/sref88
http://refhub.elsevier.com/S0261-5614(23)00363-1/sref88
http://refhub.elsevier.com/S0261-5614(23)00363-1/sref89
http://refhub.elsevier.com/S0261-5614(23)00363-1/sref89
http://refhub.elsevier.com/S0261-5614(23)00363-1/sref89
http://refhub.elsevier.com/S0261-5614(23)00363-1/sref90
http://refhub.elsevier.com/S0261-5614(23)00363-1/sref90
http://refhub.elsevier.com/S0261-5614(23)00363-1/sref90
http://refhub.elsevier.com/S0261-5614(23)00363-1/sref90
http://refhub.elsevier.com/S0261-5614(23)00363-1/sref90
http://refhub.elsevier.com/S0261-5614(23)00363-1/sref90
http://refhub.elsevier.com/S0261-5614(23)00363-1/sref90
http://refhub.elsevier.com/S0261-5614(23)00363-1/sref90
http://refhub.elsevier.com/S0261-5614(23)00363-1/sref90
http://refhub.elsevier.com/S0261-5614(23)00363-1/sref91
http://refhub.elsevier.com/S0261-5614(23)00363-1/sref91
http://refhub.elsevier.com/S0261-5614(23)00363-1/sref92
http://refhub.elsevier.com/S0261-5614(23)00363-1/sref92
http://refhub.elsevier.com/S0261-5614(23)00363-1/sref92
http://refhub.elsevier.com/S0261-5614(23)00363-1/sref92
http://refhub.elsevier.com/S0261-5614(23)00363-1/sref92
http://refhub.elsevier.com/S0261-5614(23)00363-1/sref92
http://refhub.elsevier.com/S0261-5614(23)00363-1/sref92
http://refhub.elsevier.com/S0261-5614(23)00363-1/sref93
http://refhub.elsevier.com/S0261-5614(23)00363-1/sref93
http://refhub.elsevier.com/S0261-5614(23)00363-1/sref93
http://refhub.elsevier.com/S0261-5614(23)00363-1/sref93
http://refhub.elsevier.com/S0261-5614(23)00363-1/sref93
http://refhub.elsevier.com/S0261-5614(23)00363-1/sref94
http://refhub.elsevier.com/S0261-5614(23)00363-1/sref94
http://refhub.elsevier.com/S0261-5614(23)00363-1/sref94
http://refhub.elsevier.com/S0261-5614(23)00363-1/sref94
http://refhub.elsevier.com/S0261-5614(23)00363-1/sref95
http://refhub.elsevier.com/S0261-5614(23)00363-1/sref95
http://refhub.elsevier.com/S0261-5614(23)00363-1/sref95
http://refhub.elsevier.com/S0261-5614(23)00363-1/sref95
http://refhub.elsevier.com/S0261-5614(23)00363-1/sref96
http://refhub.elsevier.com/S0261-5614(23)00363-1/sref96
http://refhub.elsevier.com/S0261-5614(23)00363-1/sref96
http://refhub.elsevier.com/S0261-5614(23)00363-1/sref96
http://refhub.elsevier.com/S0261-5614(23)00363-1/sref97
http://refhub.elsevier.com/S0261-5614(23)00363-1/sref97
http://refhub.elsevier.com/S0261-5614(23)00363-1/sref97
http://refhub.elsevier.com/S0261-5614(23)00363-1/sref98
http://refhub.elsevier.com/S0261-5614(23)00363-1/sref98
http://refhub.elsevier.com/S0261-5614(23)00363-1/sref98
http://refhub.elsevier.com/S0261-5614(23)00363-1/sref99
http://refhub.elsevier.com/S0261-5614(23)00363-1/sref99
http://refhub.elsevier.com/S0261-5614(23)00363-1/sref99
http://refhub.elsevier.com/S0261-5614(23)00363-1/sref99
http://refhub.elsevier.com/S0261-5614(23)00363-1/sref99
http://refhub.elsevier.com/S0261-5614(23)00363-1/sref99
http://refhub.elsevier.com/S0261-5614(23)00363-1/sref100
http://refhub.elsevier.com/S0261-5614(23)00363-1/sref100
http://refhub.elsevier.com/S0261-5614(23)00363-1/sref100
http://refhub.elsevier.com/S0261-5614(23)00363-1/sref101
http://refhub.elsevier.com/S0261-5614(23)00363-1/sref101
http://refhub.elsevier.com/S0261-5614(23)00363-1/sref101
http://refhub.elsevier.com/S0261-5614(23)00363-1/sref101
http://refhub.elsevier.com/S0261-5614(23)00363-1/sref102
http://refhub.elsevier.com/S0261-5614(23)00363-1/sref102
http://refhub.elsevier.com/S0261-5614(23)00363-1/sref102
http://refhub.elsevier.com/S0261-5614(23)00363-1/sref103
http://refhub.elsevier.com/S0261-5614(23)00363-1/sref103
http://refhub.elsevier.com/S0261-5614(23)00363-1/sref103
http://refhub.elsevier.com/S0261-5614(23)00363-1/sref103
http://refhub.elsevier.com/S0261-5614(23)00363-1/sref104
http://refhub.elsevier.com/S0261-5614(23)00363-1/sref104
http://refhub.elsevier.com/S0261-5614(23)00363-1/sref104
http://refhub.elsevier.com/S0261-5614(23)00363-1/sref104
http://refhub.elsevier.com/S0261-5614(23)00363-1/sref105
http://refhub.elsevier.com/S0261-5614(23)00363-1/sref105
http://refhub.elsevier.com/S0261-5614(23)00363-1/sref105
http://refhub.elsevier.com/S0261-5614(23)00363-1/sref105
http://refhub.elsevier.com/S0261-5614(23)00363-1/sref106
http://refhub.elsevier.com/S0261-5614(23)00363-1/sref106
http://refhub.elsevier.com/S0261-5614(23)00363-1/sref106
http://refhub.elsevier.com/S0261-5614(23)00363-1/sref107
http://refhub.elsevier.com/S0261-5614(23)00363-1/sref107
http://refhub.elsevier.com/S0261-5614(23)00363-1/sref107
http://refhub.elsevier.com/S0261-5614(23)00363-1/sref108
http://refhub.elsevier.com/S0261-5614(23)00363-1/sref108
http://refhub.elsevier.com/S0261-5614(23)00363-1/sref108
http://refhub.elsevier.com/S0261-5614(23)00363-1/sref108
http://refhub.elsevier.com/S0261-5614(23)00363-1/sref109
http://refhub.elsevier.com/S0261-5614(23)00363-1/sref109
http://refhub.elsevier.com/S0261-5614(23)00363-1/sref109
http://refhub.elsevier.com/S0261-5614(23)00363-1/sref109
http://refhub.elsevier.com/S0261-5614(23)00363-1/sref110
http://refhub.elsevier.com/S0261-5614(23)00363-1/sref110
http://refhub.elsevier.com/S0261-5614(23)00363-1/sref110
http://refhub.elsevier.com/S0261-5614(23)00363-1/sref110
http://refhub.elsevier.com/S0261-5614(23)00363-1/sref111
http://refhub.elsevier.com/S0261-5614(23)00363-1/sref111
http://refhub.elsevier.com/S0261-5614(23)00363-1/sref111
http://refhub.elsevier.com/S0261-5614(23)00363-1/sref111
http://refhub.elsevier.com/S0261-5614(23)00363-1/sref111
http://refhub.elsevier.com/S0261-5614(23)00363-1/sref112
http://refhub.elsevier.com/S0261-5614(23)00363-1/sref112
http://refhub.elsevier.com/S0261-5614(23)00363-1/sref112
http://refhub.elsevier.com/S0261-5614(23)00363-1/sref112
http://refhub.elsevier.com/S0261-5614(23)00363-1/sref112
http://refhub.elsevier.com/S0261-5614(23)00363-1/sref113
http://refhub.elsevier.com/S0261-5614(23)00363-1/sref113
http://refhub.elsevier.com/S0261-5614(23)00363-1/sref113

	Dietary fiber intake and all-cause and cause-specific mortality: An updated systematic review and meta-analysis of prospect ...
	1. Introduction
	2. Materials and methods
	2.1. Search strategy
	2.2. Selection of studies
	2.2.1. Eligibility criteria

	2.3. Data extraction
	2.4. Quality assessment
	2.5. Statistical analysis

	3. Results
	3.1. Literature research
	3.2. Study characteristics
	3.3. Quality assessments
	3.4. General findings of the included studies
	3.5. Meta-analysis
	3.5.1. Quantitative synthesis
	3.5.2. Stratified meta-analysis
	3.5.3. Meta-Regression
	3.5.4. Publication bias and trim-fill analysis
	3.5.5. Leave one out meta-analysis


	4. Discussion
	4.1. Discussion
	4.2. Strengths and limitations

	5. Conclusion
	Funding
	Authors contribution
	Conflict of interest
	Appendix A. Supplementary data
	Appendix
	References


