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Abstract
A high dietary fibre intake has been associated with improvements in inflammatory
conditions in adults. However, little is known on whether associations between dietary fibre
and inflammation are evident during adolescence. We examined the relationship between
dietary fibre intake measured by food frequency questionnaire and the inflammatory marker
high-sensitivity C-reactive protein (hs-CRP) and the adipokines leptin and adiponectin crosssectionally in 17-year-olds participating in the Raine Study (n=621). In weighted analysis
using tobit and linear regression, and after excluding participants with hs-CRP>10mg/L,
higher total dietary fibre intake (per 5g/day) was significantly associated with lower leptin
(β=-0.13, 95% CI -0.17, -0.09) and adiponectin (β=-0.28, 95% CI -0.49, -0.07), but not hsCRP, in unadjusted analyses. These associations were no longer significant after adjustment
for gender, anthropometry and a number of lifestyle factors. However, higher cereal and grain
fibre intake was significantly associated with lower leptin (β=-0.06, 95% CI -0.10, -0.01) in
fully adjusted analysis. Our findings suggest that a higher intake of cereal and grain fibre may
contribute to lower leptin in adolescents. This may contribute to reductions in low-grade
chronic inflammation and improved health outcomes.

Acronyms:
hs-CRP: high sensitivity C Reactive Protein
CSIRO: Commonwealth Scientific and Industrial Research Organisation
FFQ: Food Frequency Questionnaire
NUTTAB: Nutrient Tables for use in Australia
BMI: Body Mass Index
WHtR: Waist Height Ratio
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Introduction
Inflammation is an intrinsic part of the immune system, playing a role in the
prevention of infection(1). However, prolonged inflammation in the absence of an acute
inflammatory stimulus, referred to as chronic inflammation, has been implicated in the
progression of conditions such as cardiovascular disease, type 2 diabetes, non-alcoholic fatty
liver disease, metabolic syndrome, and depression(2-4). While mechanisms by which dietary
fibre may decrease disease risk are not fully understood, a higher fibre intake has been
associated with lower risk of cardiovascular disease, type 2 diabetes, and metabolic
syndrome(5-7). Reducing or preventing chronic inflammation is a plausible mechanism,
supported by observed associations between higher dietary fibre intake and lower
inflammatory markers(8, 9).
Some non-digestible dietary fibres are fermented in the intestine by the gut microbiota,
creating by-products with the ability to inhibit and suppress inflammation and oxidative
stress(10, 11). Potential mechanisms include reducing the permeability of the intestinal
membrane(12-14), lowering release of lipopolysaccharide from the gut and consequent
production of inflammatory cytokines such as interleukin (IL) 6(15). In turn, IL-6 stimulates
the production of C-reactive protein (CRP), an acute-phase inflammatory reactant frequently
used to measure chronic inflammation(16, 17).
A higher dietary fibre intake may alternatively impact inflammation through a
reduction in adipose tissue(18), as excess adiposity has been associated with elevated
inflammation(19-21). Leptin is a pro-inflammatory adipokine and immune modulator produced
in adipose tissue and associated with increased inflammation(22, 23). In contrast, adiponectin is
anti-inflammatory and high concentrations have been associated with reduced inflammation
in the metabolic syndrome and other related conditions(22, 24). Although associations between
dietary fibre and inflammation have been studied in adult populations, only one study has
previously investigated the concept in healthy adolescents, to our knowledge. The study of
American adolescents found that a higher dietary fibre intake was linked to greater levels of
adiponectin and lower levels of leptin(9). Higher dietary fibre intake was also associated with
lower leptin concentrations in adults and female young adults(25, 26).
Inadequate dietary fibre intakes are not exclusive to adults, with adolescent fibre
intakes being below recommendations in much of the western world(27, 28). More research to
determine the effect of low dietary fibre intake on biomarkers of health during adolescence is
warranted as adolescent health may have consequences in adulthood(29, 30). Additionally, the
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impact of dietary fibre sourced from different food groups (e.g. cereals and grains, fruits, and
vegetables) on CRP, leptin, and adiponectin concentrations has been insufficiently studied in
healthy populations. The analysis of different sources of dietary fibre is supported by two
studies of adults with diabetes which found a significant association between higher cereal
fibre intake and lower CRP in women(31) and with higher cereal fibre intake and higher
adiponectin in men(32). Another study of women found associations between higher total fibre
and cereal fibre intake and higher adiponectin, and between higher cereal fibre and lower hsCRP(33). We aimed to investigate the association between dietary fibre intake, both overall
and from different sources, and hs-CRP, leptin and adiponectin in adolescents participating in
the 17-year follow-up of the Raine Study.
Methods

Participants
The Raine Study is a prospective study which recruited 2,900 pregnant mothers
(generation 1) through the major maternity hospital in Perth, Western Australia between 1989
and 1991, resulting in 2,868 live births (generation 2). Multiple follow-ups have been
performed from birth through to adulthood and cross-sectional data from the 17-year followup is used in this study based on availability of inflammation variables. Detailed cohort
information and characteristics have been published elsewhere(34, 35). Briefly, the 17-year
cohort included 1,621 adolescents, with 748 eligible for this study after exclusion of those
without complete data for diet and inflammatory markers. Exclusion of those without
anthropomorphic and lifestyle data resulted in 621 adolescents with all data (Figure 1).
Dietary variables
Dietary fibre and energy intake data were obtained from the 212-item Commonwealth
Scientific and Industrial Research Organisation (CSIRO) semi-quantitative food frequency
questionnaire (FFQ), completed by the adolescent. The FFQ measures usual diet over the
previous year with a series of questions about consumption frequency and serving size of
various foods, including mixed dishes and beverages. Estimates of daily intake of dietary
fibre and energy were provided by the CSIRO, calculated from serving size and nutrient
content of each food item. The CSIRO FFQ has been validated for use in the Australian
population(36) and within the Raine Study cohort(37). Dietary fibre, sourced from cereals and
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grains, fruits and vegetables, and nuts and legumes was determined by assigning a fibre
concentration (%) to each food item (Supplementary table 1, based on the Nutrient Tables for
use in Australia (NUTTAB) dietary composition database) and combining it with each
adolescent’s intake of those foods (g/day) to obtain a daily fibre intake from each food
(g/day). These intakes from individual foods were combined to give a total fibre intake per
food group. Dietary fibre intake from nuts and legumes was considered but not analysed
separately due to extremely low intakes (mean intake of 0.60g/day). Dietary misreporting was
calculated from energy intake and basal metabolic rate using the Goldberg method to classify
participants as under-, over-, or plausible reporters(38) as described elsewhere(39).
Sociodemographic and lifestyle variables
Information on lifestyle factors including screen time, leisure-time physical activity,
smoking status, alcohol intake, and oral contraceptive use in females was obtained from selfreport questionnaires completed by the adolescent at the 17-year follow-up. Screen time
reported the average number of hours spent either using a computer or watching television
(whichever was highest) on a weekend day. Physical activity refers to hours per week spent
in vigorous physical activity outside of school or work. Smoking was categorised as the
average number of cigarettes smoked per day in the previous week. Alcohol intake was
measured in standard drinks per week, calculated from reports of the number and variety of
alcoholic beverages consumed in the previous week. Females were categorised into those
currently taking oral contraceptives or not. Inflammation linked medications considered in
the study included antihistamines, oral steroids, immunosuppressants, anti-cholinergics, and
non-steroidal anti-inflammatory drugs and was recorded as yes or no. Adolescents who were
taking these medications (n=5) were excluded from analysis.
Parental ethnicity was recorded during pregnancy and used to categorise the
adolescents as Caucasian (both parents Caucasian), mixed (one parent Caucasian and one
parent non-Caucasian) or non-Caucasian (both parents non-Caucasian). Height (to the nearest
0.1cm using a Holtain Stadiometer), weight (to the nearest 100g using a Wedderburn Digital
Chair Scale), and waist circumference (to the nearest 0.1cm) were measured by trained
researchers. Body mass index (BMI) was calculated from weight (kg) divided by height
squared (m2). Waist height ratio (WHtR), a measure of central adiposity, was calculated by
dividing waist circumference (cm) by height (cm). WHtR and BMI were both chosen as they
measure different aspects of adiposity (general adiposity for BMI and central adiposity for
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WHtR) and are independently associated with fibre intake and inflammation (data not shown).
Adolescents with a WHtR of 0.5 or higher were considered to have central obesity(40).
Inflammatory markers
Fasting blood samples (no food or beverage other than water consumed in the
previous 12 hours) were taken by a phlebotomist in the home of the participant. Blood
samples were analysed at the PathWest Laboratory at the Royal Perth Hospital. hs-CRP was
measured on an Architect c16000 Analyser with an intra-assay coefficient of variation of
15.96% and a lower detection threshold of 0.14mg/L. Leptin was measured by the ACTIVE®
Human Leptin ELISA kit (DSL-10-23100, Diagnostic Systems Laboratories, Webster, TX,
USA) with a lower detection threshold of 1.5µg/L. Adiponectin was measured by
Quantikine® Human Total Adiponectin/Acrp30 Immunoassay (R&D Systems, Minneapolis,
MN, USA). Based on the recommendations of the American Heart Association, hs-CRP
values ≥10 mg/L were excluded as they are considered to represent acute inflammation due to
injury or sickness, rather than chronic inflammation(41).
Ethics
This study was conducted according to the guidelines laid down in the Declaration of
Helsinki. Ethics approval for the Raine study was granted by the committees of King Edward
Memorial Hospital for Women and Princess Margaret Hospital for Children, Perth, Western
Australia. Informed written consent was obtained from the adolescent and their primary
caregiver.
Analytical methods
After removing participants who were taking inflammation-linked medications or had
hs-CRP >10mg/L, 602 participants were included in the analysis. Associations between
dietary fibre intake (per 5g/day increases) and hs-CRP and leptin were estimated using Tobit
regression. Tobit regression was developed for analysis of datasets where insufficient range
in the measurement scale results in a large number of observations clustering at one end of
the scale(42). In this case, the lower detection threshold of the leptin and hs-CRP measurement
assays led to partial information loss (censoring) where the true levels below that threshold
were unknown. Tobit regression uses a modified maximum likelihood estimation method
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which considers whether the data is censored when calculating estimates to give an unbiased
outcome(42). Both hs-CRP and leptin were log transformed due to skewed distribution.
Associations between dietary fibre intake (per 5g/day increases) and adiponectin
concentrations were estimated with linear regression. Confounders were chosen based on
biological plausibility and a significant (p<0.1) association with hs-CRP, leptin, or
adiponectin, determined by univariable Tobit and linear regression (Supplementary table 2).
Inverse probability weighting was applied to analysis due to the large numbers of participants
who did not have the required data. Weighting variables were measured for the full
population at birth and consisted of maternal age at birth, family income, and sex of the
participant. There were 3 multivariable models tested in addition to the unadjusted analysis
(model 1). Model 2 included sex only, while model 3 further adjusted for WHtR, BMI,
energy intake, and dietary misreporting. Model 4 adjusted for the factors included in model 3
with the addition of ethnicity and lifestyle factors (screen time, physical activity, smoking,
and alcohol intake). Sensitivity analysis including only participants categorised as plausible
reporters was performed with results consistent with the main analysis (Supplementary table
3). Sex stratified analysis was also performed due to a significant interaction between dietary
fibre intake and sex. In sex stratified analysis, models 1, 3, and 4 were used (minus the sex
variable), and oral contraceptive usage was added to model 4 in females only. Statistical
analysis was performed with R version 3.5.0(43) and R studio version 1.2.1335(44).
Results
Table 1 shows the characteristics of adolescents included in the analysis and those
excluded due to incomplete data. Proportions in the excluded adolescents were calculated for
those without missing data for the relevant variable (valid %). The excluded population had a
higher proportion of males (51%) than the included population (47%). Excluded adolescents
were less active, smoked more, and drank more alcohol than those with complete data. A
higher proportion of excluded participants had elevated hs-CRP (>3mg/L) compared to those
included in the study (16% and 11% respectively). Of the female adolescents included, 34%
were taking oral contraceptives compared to 25% in those who were excluded (Table 1).
Excluded adolescents also had higher hs-CRP and leptin concentrations (Table 2).
Mean concentrations of hs-CRP were significantly higher in females (1.33mg/L (SD
1.75mg/L)) than in males (0.92mg/L (SD 1.43mg/L), p=0.002)). Concentrations of leptin
differed substantially, with a mean concentration of 27.77µg/L (SD 19.07µg/L) in females
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and 5.40µg/L (SD 7.37µg/L) in males (p<0.001). Likewise, adiponectin levels were higher in
females (11.88mg/L (SD 5.19mg/L)) than in males (7.98mg/L (SD 3.86mg/L), p<0.001).
Conversely, daily dietary fibre intake was significantly lower in females (20.7g/day (SD
7.5g/day)) than in males (24.1g/day (SD 9.8g/day), p<0.001) (Figure 2).
In unadjusted analysis (model 1), a 5g/day higher dietary fibre intake was
significantly associated with lower levels of leptin and adiponectin (Table 3). The association
between dietary fibre intake and lower leptin remained after adjustment for sex (model 2) but
was no longer significant after further adjustment (models 3 and 4). In analyses that
examined males and females separately there was a significant association between higher
dietary fibre intake and lower leptin in males (Supplementary table 4) and between dietary
fibre intake and lower hs-CRP in females (Supplementary table 5), but neither persisted after
adjustment for confounders.
When dietary fibre from different food groups were examined separately, a 5g/day
higher cereal and grain fibre intake was significantly associated with lower hs-CRP, leptin,
and adiponectin in unadjusted analysis (model 1). The association of cereal and grain fibre
with leptin remained significant after adjusting for all confounders (model 4), although the
effect was small (Table 3). Similar results were seen in males, with a significant association
between higher cereal and grain fibre and lower leptin in all models (Supplementary table 4).
There were no associations between cereal and grain fibre and hs-CRP, leptin, or adiponectin
in females (Supplementary table 5). Likewise, fibre sourced from fruits and vegetables was
not associated with hs-CRP, leptin, or adiponectin overall (Table 3) or in females
(Supplementary table 5). In males, fruit and vegetable fibre was associated with lower
adiponectin in unadjusted analysis only (Supplementary table 4).
Discussion
In our population cohort of adolescents at 17 years of age, there were no associations
between a higher dietary fibre intake and hs-CRP, leptin or adiponectin after adjustment for
gender, anthropometry and a number of lifestyle factors. However, a 5g/day higher fibre
intake from cereals and grains had a small but significant association with lower levels of
leptin in fully adjusted analysis. In sex stratified analysis, the same association between
cereal and grain fibre and leptin was seen in males but not females. There were no
associations between hs-CRP, leptin or adiponectin with fruit and vegetable fibre intake.
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The association between cereal and grain fibre and lower leptin concentrations
concurs with existing research showing lower levels of leptin in mice fed cereal fibres(45). A
potential explanation for this association is that a high wholegrain intake has been linked to
lower overweight and obesity(46) which may in turn reduce leptin(47). In our study, however,
the observed association of cereal and grain fibre with lower leptin persisted after adjustment
for WHtR and BMI. Similarly, no significant changes in weight or BMI were seen in a study
of overweight and obese children where an intervention consisting of increasing wholegrain
intake resulted in lower leptin concentrations compared to controls who refrained from
consuming wholegrains(48). However, it may be that a more direct measure of fat mass such
as body composition measured by dual-energy X-ray absorptiometry (DXA) is required to
determine the impact of adiposity, as dietary fibre may impact visceral adipose tissue
independent of subcutaneous adipose tissue(49). BMI and WHtR may not accurately represent
the effect of different types of adipose tissue on inflammation. Beyond overweight and
obesity, nutrients such as polyphenols which are found in foods high in cereal and grain fibre
may also play a role in the association between cereal and grain fibre and leptin(50).
The importance of leptin to health is highlighted by the regulatory role it plays in
many processes in the body including the immune system(51). Leptin can stimulate immune
cells and has been shown to upregulate production of inflammatory compounds such as
tumour necrosis factor alpha (TNF-α)(52). Therefore, through lowering leptin levels a higher
cereal and grain fibre intake may help to reduce chronic inflammation and improve health.
In our study we showed that at age 17, males had higher intakes of dietary fibre than
females, and that females had higher concentrations of hs-CRP, leptin, and adiponectin than
males, consistent with previous work in this cohort at 14(53) and 17 years(54, 55). Similar higher
levels of hs-CRP in women than men were also observed in a national study of young
American adults(56). Concentrations of hs-CRP, leptin, and adiponectin are well known to be
linked with adiposity(57, 58). It is speculated that the sex differences in leptin and adiponectin
may be due to higher body fat percentages in females(59) or through differences in sex
hormones(60). The association between male sex and lower hs-CRP, leptin, and adiponectin
remained significant after adjustment for BMI and WHtR (data not shown).
The lack of an association between total dietary fibre intake and hs-CRP in our study
is in contrast to previous studies in healthy adult populations(8, 61-65) and in adolescents(9).
However, it is not without precedent, with studies in female young adult and female
postmenopausal populations finding no association between dietary fibre intake and hsCRP(66, 67). A possible explanation for the discrepancy in results relates to how dietary fibre
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intake was determined. Most studies have used a 24-hour dietary recall method to measure
diet, in contrast to the FFQ used in our study. Studies using FFQs in healthy populations are
scarce, and only one known study reported a significant association between hs-CRP and
dietary fibre intake(62). FFQs may not accurately represent diet at the time that inflammatory
markers were measured, and therefore may not capture the effects of short term dietary
changes on hs-CRP concentrations. Additionally, studies on the impact of dietary fibre intake
on hs-CRP are primarily conducted in adult populations. There is insufficient research in
adolescents to determine whether age may play a role in the relationship between dietary
fibre and inflammation. Adolescents in our study had lower concentrations of hs-CRP than
are reported in most studies of adults(8, 61, 63-65). Although an association between higher
dietary fibre intake and lower hs-CRP was found in another adolescent population with
similar concentrations of hs-CRP, that study used a 24hr dietary recall method to measure
dietary fibre intake(9).
Strengths and limitations
Strengths of our study include the use of a large population-based pregnancy cohort
with comprehensive participant data, allowing for testing of a wide range of confounders.
Our dietary data were taken from the CSIRO FFQ, which includes questions on a wide range
of foods, and reflects usual intake over the past 12 months. However, a limitation of the FFQ
is that it can be affected by recall bias and does not reflect transient changes in diet which
may impact inflammation in the short term. One of the major proposed mechanisms for an
effect of dietary fibre on inflammation is through the gut microbiota(10). The composition of
the microbiota responds rapidly to changes in diet, with differences in diversity seen within
days of dietary intervention(68). Therefore, dietary fibre intake as measured over the previous
year with an FFQ may not reflect the current state of the microbiota and its impact on hs-CRP
concentrations.
Another limitation is that due to our cross-sectional study design we could not
determine causality. However, we judged cross-sectional analysis to be more appropriate than
longitudinal analysis to examine the impact of dietary fibre on inflammation as current diet is
a more likely modifier of inflammation than diet from several years earlier(68). Additionally,
data on leptin and adiponectin concentrations were not available at the previous adolescent
follow-up (year 14). Other limitations lie in the availability of adiposity variables; we were

Downloaded from https://www.cambridge.org/core. University of Tasmania Library, on 30 Jun 2020 at 01:03:30, subject to the Cambridge Core terms of use, available at https://www.cambridge.org/core/terms. https://doi.org/10.1017/S0007114520001609

Accepted manuscript

unable to adjust for fat mass, which is a more direct measure of overweight and obesity and
has been correlated with leptin concentrations(69).
The study may have been subject to exclusion bias. The number of 17-year
participants with complete data was relatively low (621 of 1621 people), with those excluded
having less healthy lifestyles and higher levels of hs-CRP and leptin. The exclusion of
adolescents with higher inflammation may contribute to the relatively low levels of hs-CRP
in our population, potentially impacting the strength of the study to identify associations
between dietary fibre intake and inflammatory markers. To address this potential exclusion
bias we applied weighting to the analysis of associations.
Conclusion
An understanding of the effect of low dietary fibre intake on inflammatory markers
during adolescence is of benefit in designing dietary interventions to prevent inflammatory
diseases in adulthood. Our study does not provide evidence of an independent effect of
dietary fibre intake on plasma hs-CRP, leptin, and adiponectin in adolescents. However, our
results suggest that a higher intake of cereal and grain fibre specifically may contribute to
lower leptin concentrations. This may improve health by reducing production of
inflammatory cytokines thereby reducing inflammation. Randomised controlled trials in
adolescent age groups are required to expand on and confirm our findings.
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Table 1: Characteristics of those included and excluded from the study
Included
Excluded
n
%
n
Valid %
n
621
1000
Sex
Female
331
53
489
49
Male
290
47
511
51
Race
Caucasian
525
85
842
87
Mixed
58
9
88
9
Non-Caucasian*
38
6
38
4
Screentime (hr/weekend day)
<2
231
37
236
36
2-4
217
35
219
34
>4
173
28
195
30
Physical activity (hr/week)
≤1
247
40
290
45
2-3
163
26
178
27
4-6
131
21
94
15
>7
80
13
86
13
Smoking (cigarettes/day)
<1
553
89
463
79
1-5
38
6
40
7
>5
30
5
84
14
Alcohol (standard drinks/week)
0
331
53
268
44
0.1-5
105
17
76
12
5.1-10
79
13
105
17
>10
106
17
160
26
Anti-inflammatory medications
No
616
99
770
99
Yes
5
1
6
1
Contraceptives (female only)
No
220
66
295
75
Yes
111
34
98
25
Elevated hs-CRP (3-10mg/L)
No
543
89
526
84
Yes
67
11
103
16
WHtR
Non-obese (<0.5)
511
82
453
78
Obese (>0.5)
110
18
130
22
Hs-CRP, high sensitivity C-reactive protein; WHtR, waist height ratio
*Non-Caucasian ethnicity includes Aboriginal, Asian, and Polynesian
Valid % is the proportion calculated excluding those with missing data
for the relevant variable.
Percentages were rounded to the nearest 1%
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Table 2: Diet variables, physical measurements, and markers of inflammation in those included and excluded
from the study
Included (n=621)
Excluded (n=1000)
Mean
SD
Range
Mean
SD
Range
Fibre (g/day)
22.3
8.9
5.9 - 68.3
23.1
10.4
4.2 - 65.7
Cereal and grain fibre (g/day)
9.7
5.2
1.1 - 31.1
9.9
6.8
0.0 - 60.6
Fruit and vegetable fibre (g/day)
9.0
5.3
0.5 - 36.6
9.6
5.8
0.0 - 41.1
Energy (MJ)
9.26
3.32
3.01 - 20.14
9.51
3.49
3.24 - 20.07
2
BMI (kg/m )
22.50
3.79
15.03 - 38.47
23.31
4.90
14.33 - 50.16
WHtR
0.455
0.06
0.23 - 0.78
0.465
0.07
0.28 - 0.84
hs-CRP (mg/L)
1.13
1.61
0.14 - 9.39
1.52
2.05
0.14 - 9.69
Log hs-CRP
0.59
0.52
0.13 - 2.34
0.71
0.60
0.13 - 2.37
Leptin (µg/L)
17.20
18.40
1.40 - 153.60
21.51
26.11
1.40 - 203.00
Log leptin
2.38
1.08
0.88 - 5.04
2.47
1.18
0.88 - 5.32
Adiponectin (mg/L)
9.51
4.81
1.00 - 42.80
9.53
6.13
1.70 - 74.00
BMI, body mass index; WHtR, waist height ratio; hs-CRP, high sensitivity C-reactive protein
Participants with hs-CRP>10mg/L are excluded from mean hs-CRP
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Table 3: Weighted associations between dietary fibre intake and inflammatory markers measured at 17 years of age in the Raine Study
Log hs-CRP
Log leptin
Adiponectin
β
95% CI
P
β
95% CI
P
β
95% CI
Dietary fibre
Model 1
-0.025
-0.050, 0.00018
0.052
-0.13
-0.17, -0.085
<0.001
-0.28
-0.49, -0.070
Model 2
-0.014
-0.040, 0.011
0.273
-0.12
-0.32, 0.085
-0.034
-0.062, -0.0059
0.018
Model 3
-0.0052
-0.036, 0.025
0.735
-0.023
-0.049, 0.0027
0.079
-0.12
-0.38, 0.14
Model 4
0.0083
-0.023, 0.039
0.600
-0.014
-0.041, 0.013
0.324
-0.13
-0.40, 0.14
Cereal and grain
fibre
Model 1
-0.064
-0.11, -0.021
0.004
-0.33
-0.40, -0.27
<0.001
-0.73
-1.1, -0.37
Model 2
-0.034
-0.080, 0.011
0.140
-0.28
-0.64, 0.086
-0.067
-0.12, -0.018
0.008
Model 3
-0.029
-0.077, 0.020
0.251
-0.24
-0.66, 0.18
-0.062
-0.10, -0.020
0.004
Model 4
-0.014
-0.063, 0.036
0.587
-0.21
-0.64, 0.21
-0.057
-0.10, -0.014
0.010
Fruit and vegetable fibre
Model 1
0.0085
-0.034, 0.051
0.697
-0.0018
-0.073, 0.070
0.960
-0.25
-0.61, 0.11
Model 2
0.0071
-0.035, 0.049
0.741
-0.014
-0.060, 0.032
0.556
-0.27
-0.61, 0.069
Model 3
0.013
-0.029, 0.055
0.547
-0.012
-0.048, 0.024
0.513
-0.24
-0.60, 0.12
Model 4
0.027
-0.015, 0.068
0.211
-0.0014
-0.038, 0.035
0.941
-0.23
-0.59, 0.14
hs-CRP, high sensitivity C-reactive protein
Model 1 - dietary fibre (per 5g/day higher intake)
Model 2 - Model 1 + sex
Model 3 - Model 2 + waist height ratio, body mass index, energy intake, and dietary misreporting
Model 4 - Model 3 + ethnicity, screentime, physical activity, smoking, and alcohol intake
Weighted by inverse probability of having complete data and being included in the study

P
0.009
0.250
0.361
0.330

<0.001
0.135
0.258
0.325
0.171
0.118
0.191
0.223
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Figure 1: Number of participants in the Raine Study 17-year follow-up and number with
complete variable data. Dietary data includes dietary fibre and energy intake. *Some
participants are missing data from multiple variables and therefore numbers do not add up to
the total number of people excluded for missing data.
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Figure 2: Mean daily dietary fibre intakes and concentrations of high sensitivity C-reactive
protein (hs-CRP), leptin, and adiponectin in 17-year-olds from the Raine Study separated by
sex.
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