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Objectives: Heartburn and constipation are common gastrointestinal symptoms during pregnancy. High fiber and
liquid intake have beneficial effects on these symptoms in non- pregnant population. Our aim was to evaluate the
association of dietary fiber, fluid intake and lifestyle characteristics with constipation, heartburn, and pregnancy
outcome.

Study design: Two hundred pregnant women were enrolled in this prospective cohort study during the 1st
trimester of pregnancy. Participants completed a self- administered questionnaire concerning bowel symptoms,
dietary fiber, liquid intake, and lifestyle characteristics before pregnancy, during pregnancy and post-partum.
After exclusions 173 pregnant women participated the study and 173, 173, 136, 109 and 91 completed pre-
pregnancy, and 1st, 2nd, and 3rd trimester, and post-partum questionnaires, respectively. Data on deliveries
and perinatal outcome (n = 173) were collected from hospital records. In trajectory analysis, the women were
clustered in groups based on the intake of fiber and liquids. Generalized linear mixed models and logistic
regression analyses were used to find associations of fiber and fluid intake with constipation, heartburn and
pregnancy outcome.

Results and conclusions: Heartburn increased significantly during pregnancy and the highest prevalence (33%)
was during the third trimester. A combination of low fiber and low fluid intake increased the risk of constipation
during pregnancy (OR 5.9, 95% CI 2.00-17.4). Low fiber intake increased the risk of combined adverse outcome
(cesarean section, premature delivery and/or small for gestational age; OR 3.4, 95% CI 1.2-9.6). Sufficient fiber
and liquid intake may be protective against pregnancy-associated constipation and may be associated with
improved pregnancy outcome.

1. Introduction

Heartburn and constipation are common symptoms in pregnancy.
The incidence of heartburn has been reported to vary between 17% and
80% [1,2] and the prevalence has been found to steadily increase from
the first trimester throughout the pregnancy [3]. Although serious
complications are rare, symptoms may be frequent, severe, and dis-
tressing [1,2]. Pregnancy-related risk factors of heartburn have been
found to be multiparity, pre-existing heartburn, and advanced gesta-
tional age [1,4]. Typically, symptoms of constipation are most prevalent
in the first and second trimesters, and they decrease in the third [4]. The

prevalence rate has been reported to vary between 11% and 40% [5].
Risk factors include multiparity, lack of exercise, low fiber intake,
inadequate fluid intake, iron supplementation and previous cesarean
section (CS) [5,6,7,8]. Women who consume more fruit and vegetables
and who take regular exercise may be protected from constipation [9].
The formation of a hard stool may be caused by aldosterone-mediated
increased colonic water absorption [4,8]. Medications taken during
pregnancy, such as iron salts and magnesium sulfate, have been linked to
constipation.

Dietary fiber has various favorable functions in the human digestive
tract. Insoluble fiber adds bulk to the stool and speeds the passage of

Abbreviations: CS, Cesarean Section; BMI, Body Mass Index; SGA, Small for Gestational Age; LGA, Large for Gestational Age; AGA, Appropriate for Gestational

Age.
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Eligible n=200

Miscarriage (n=16), change of residence (n=11)

Final number of participants

N=173

Completed questionnaires:

- 1st questionnaire concerning pre-pregnancy period N=173
- 2nd questionnaire concerning the 1st trimester N=173

- 3rd questionnaire concerning the 2nd trimester N=136

- 4th questionnaire concerning the 3rd trimester N=109

- 5th questionnaire concerning the post-partum period N=91

Data on perinatological outcome N=173

Fig. 1. Participant flow.

foods through the digestive system, alleviating constipation [10,11]. In
the nonpregnant population, intake of two liters of water daily will
enhance the positive effects of dietary fiber [12], while epidemiological
evidence indicates an association between lower fluid intake and con-
stipation [13]. Bile acids can provoke heartburn. Soluble fiber and bile
have great affinity toward one another. Fiber cannot cross the intestinal
barrier and all the bile that has been bound together with soluble fiber
will exit the body. This means that bile will not be part of the enter-
ohepatic cycle and thus heartburn might be relieved.

Because of various beneficial effects of fiber and liquids on the
digestive system, we hypothesized that a high fiber intake might alle-
viate the common symptoms of heartburn and constipation in preg-
nancy. The aim of the present study was to investigate the association of
dietary fiber consumption with heartburn and constipation in
pregnancy.

There are only a few studies concerning dietary characteristics and
pregnancy outcome. Our secondary aim was to see whether high intakes
of dietary fiber and fluid are associated with improved pregnancy
outcome. In earlier studies, infants born to women with heartburn have
had significantly higher birthweights [14]. So far, there have been no
substantial studies on the association between dietary fiber and liquid
intake, and pregnancy outcome.

2. Materials and methods

Consecutive healthy pregnant women were asked to participate in
this study at the first visit to the maternal outpatient ward, at a gesta-
tional age of eight weeks. Only singleton pregnancies were accepted.
Further exclusion criteria included a history of any bowel disease.
Completion of food diaries was requested. After exclusions, 200 women
were eligible. Of these, 27 (13.5%) were dropped because of miscarriage
or moving to another district, and finally 173, 173, 136, 109 and 91
women completed the questionnaires at pre-pregnancy, and 1st, 2nd,
and 3rd trimesters, and post-partum stages, respectively (Fig. 1). Data on

deliveries and perinatal outcome were collected from hospital records. A
combined adverse pregnancy outcome was defined as a combination of
CS, preterm delivery (< 37 weeks), and/or being born small for gesta-
tional age (SGA).

The first questionnaire included the pre-pregnancy period. The sec-
ond, third and fourth questionnaires covered the 1st, 2nd and 3rd tri-
mesters, respectively. The fifth questionnaire concerned the post-partum
period till two months after delivery. The questionnaires contained
items concerning demographic data, obstetric and medical history, and
gastrointestinal symptoms (nausea and vomiting, constipation, heart-
burn, diarrhea). To estimate fiber intake, the questionnaires included a
section where the participants were asked to report their typical daily
frequency of consumption of ten different kinds of fiber-containing food
items of a given portion size (Table 1). The questions referred to the
usual consumption of these food items during the month before the
current pregnancy, during pregnancy and post-partum.

Questions on heartburn and constipation were translated and
modified from the Rome III criteria. Body weight, height, body mass
index (BMI) and change of body weight during pregnancy were
measured routinely as part of the maternity healthcare program. If
heartburn occurred at least once a week, the women were considered to
suffer from it. Constipation was defined by having at least two of the
following symptoms: fewer than three defecations per week, lumpy or
hard stools, a sensation of incomplete evacuation or straining during
defecation.

We asked how often the women exercised efficiently for at least
20 min at a time. We then divided the women into two groups: those
who actively exercised before pregnancy, during pregnancy and in the
post-partum period, and those who did not. In the active group, the
women exercised briskly at least twice a week. Questions concerning
exercise were based on national recommendations. A BMI of > 30 kg/
m? was used as a cut-off point for obesity, based on the WHO definition.
An SGA infant was defined as one with a birth weight below the 10th
percentile for gestational age and an infant large for gestational age
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Table 1

Assessment table. Daily intake of cereal-derived and fruit/vegetable-derived
fiber. In the questionnaire the patients estimated their typical daily consump-
tion of ten different kinds of fiber-containing food items.

Fiber-containing food items Portion Number of  Fiber
portions coefficient for
per day each food

item

Cereal-derived fiber

Rye bread/crisp bread/multigrain 1 slice/piece x3

bread with grains
Other multigrain bread/oat 1 slice/piece X2
bread/barley bread/graham
bread/rolls
French bread, baguette or other 1 slice/piece x1
white bread
Breakfast cereals, what? 1dL X 6 (All-Bran
........................................ PLUS)
x 3 (All-Bran
REG)
x 0.5
(regular)

Muesli or piece of Weetabix 1 dL/piece x 0.5

Flake porridge 1dL x4

Brans, 1 tablespoon x1

Fruit/vegetable-derived fiber

Plums or raisins 1 plum/ x 0.5

1 tablespoon
of raisins

Fruit or berries 1 piece of x2

fruit/ 1 dL of
berries
Fresh or cooked vegetables 1dL X2

In the questionnaire the participants were asked how many glasses or cups of
five different kinds of liquid they had drunk daily on average. Here, a glass is
about 2 dL, a cup 1.5 dL. The total daily liquid intake (dL/day) was calculated by
summing the amounts of each liquid.

Water .......... glasses,

Milk or buttermilk .......... glasses,
Juice .......... glasses,

Soft drinks .......... glasses,

Coffee .......... cups,

Tea .......... cups

(LGA) was defined as one with a birth weight above the 90th percentile
for gestational age.

Daily fiber intake was calculated by multiplying the amount of the
specific food item by its fiber coefficient. Table 1 includes fiber co-
efficients for each food item in the questionnaire. These coefficients
were determined by applying information from the Finnish Bread In-
formation website and the Finnish Food Composition Database [10].
Participants were asked how many glasses or cups of five different kinds
of liquid they drank daily. The total daily liquid intake (dL/day) was
calculated by summing the amount of each liquid (Table 1).

3. Theory/calculation

In statistical analyses of characteristics, the Mann—Whitney test, the
Chi-square test or Fisher’s exact test were used in group comparisons, as
appropriate.

Fiber and liquid values were clustered by trajectory analysis, as
originally presented by Nagin (2005). Trajectory groups are clusters of
individuals following similar trajectories in outcome over time [15]. The
trajectories were created according to all measurements of fiber and
liquid per parturient as a continuous outcome measure. Two trajectory
groups were created according to total fiber consumption, covering all
trimesters: those who consumed a fiber average of < 22 g/day vs.
> 22 g/day during pregnancy. Similarly, the amounts of daily liquid
were clustered into three trajectory groups: averages of < 13, 13-27 and
> 27 dL/day during pregnancy. The trajectories are presented in Fig. 2.
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The analyses undertaken were latent class mixture models of quadratic
trajectories including a random intercept and concomitant variables.
Models were fitted by using the flexmix package [16] of the statistical
program R, version 3.3.0, from the R Foundation for Statistical
Computing [17]. Relative goodness of fit was assessed using Bayesian
information Criteria (BIC).

Heartburn and constipation during pregnancy were investigated by
using a Generalized Linear Mixed Model (GLMM) with a glmer function,
because their appearance varied during pregnancy. A binary response
(heartburn or constipation, yes vs. no) was used as a dependent variable,
and the unadjusted and multivariable adjusted results of analysis were
expressed as odds ratios (ORs) with 95% confidence intervals (CIs). The
fiber and liquid trajectories and their interaction were the main
explanatory factors for heartburn and constipation. Additionally, GLMM
models were adjusted simultaneously for age, BMI, smoking, primparity,
physical activity, and drinking of coffee and/or tea. Other explanatory
variables included in the analyses were categorized as follows: age
< 35/> 35, BMI < 30/> 30 kg/m?, smoking, no/yes, primipara, yes/
no, drink coffee or tea, not at all/at least 1 cup per day, vigorous physical
activity at least once a week, no/yes. All included explanatory variables
shown in Table 2 were modeled as fixed variables. The trimesters of any
one mother constituted a potential source of variation and therefore this
subject-specific effect was included as a random effect in the models.
Generalized linear mixed model analyses were performed by using
Statistical Package R, described above.

The risk factors of combined adverse outcomes of pregnancy were
investigated by using logistic regression. A binary response (yes vs. no)
was used as a dependent variable, and the univariable and multivariable
(fiber and liquid trajectories, drink of coffee or tea during trimesters,
age, BMI, smoking, constipation and heartburn during trimesters)
adjusted results of analysis were expressed as odds ratios (ORs) with
95% confidence intervals (CIs).

The study was approved by the Ethics Committee of Tampere Uni-
versity Hospital, Finland (R05025). Each subject signed an informed
consent form before participation. The participants were recruited from
four public maternity outpatient wards in the city of Tampere.

4. Results

Table 3 presents the characteristics of women with low or high fiber
intake. Baseline characteristics of the women did not differ between the
high and low fiber intake groups. Fig. 2 shows the intake of dietary fiber
and liquids (without coffee and tea) during the study period according to
trajectory analysis. As regards fiber there were two separate groups of
women with similar intake (low use < 22 g/day and high use > 22 g/
day) and when considering fluid intake there were three similarly acting
groups (averages of >27, 13-27 and <13 dL/day). Intake of liquids and
fiber did not change significantly during pregnancy.

The prevalence of heartburn increased significantly from the first
trimester (8%) to the third trimester (33%) and was twenty-times higher
in the end of pregnancy compared to pre-pregnancy (OR 20.8, 95% CI
7.12-60.5). After delivery, heartburn was rare. In contrast, the preva-
lence of constipation remained relatively stable (20-30%) during the
whole study period (Table 2).

Risk factors of constipation and heartburn during pregnancy are
presented in Table 2. Due to some missing data, the number of mothers
differs from numbers as seen in Fig. 1. High intake of fiber alone did not
protect the women from constipation, but a combination of low fiber
and low fluid intake increased the risk of constipation during pregnancy.
Age was a risk factor of constipation, while intake of coffee was pro-
tective. There was no clear association between fluid or fiber intake and
heartburn, but smoking increased its prevalence.

Pregnancy outcomes according to intake of fiber during pregnancy
are presented in Table 4. Combined adverse pregnancy outcome was
significantly more common among women with low fiber intake. Table 5
shows risk factors of combined adverse outcome of pregnancy. In
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Fig. 2. Distributions of dietary fiber and liquids (excluding coffee and tea) according to trajectory analysis. Median is depicted as a black line inside the box. The box
represents interquartile range and lines indicate the ranges. Dots indicate outliers and stars extreme outliers.
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Table 2
Use of fiber and liquids (excluding coffee and tea) with other predictors as risk factors of constipation and heartburn during pregnancy.
Constipation Heartburn
Unadjusted Multivariable Unadjusted Multivariable
adjusted adjusted
N n (%) OR (95% CI OR (95% CI) N n (%) OR (95% CI) OR (95% CI)
Total 673 171 (25.4) 646 95 (14.7)
Trimesters
Before pregnancy 171 38 (22.2) 1.00 1.00 170 4 (3.4) 1.00 1.00
I trimester 170 45 (26.5) 1.26 1.09 (0.64-1.87) 169 28 (16.6) 8.24 7.96 (2.65-23.9)
(0.77-2.07) (2.82-24.1)
II trimester 134 39 (29.1) 1.44 1.28 (0.73-2.23) 109 26 (23.9) 13.0 12.8 (4.20-38.8)
(0.85-2.41) (4.39-38.5)
III trimester 109 22 (20.2) 0.89 0.76 (0.40-1.44) 108 36 (33.3) 20.8 22.1 (7.29-66.7)
(0.49-1.60) (7.12-60.5)
After pregnancy 89 27 (30.3) 1.52 1.41 (0.76-2.58) 920 1 (1.1) 0.47 0.47 (0.05-4.30)
(0.85-2.72) (0.05-4.24)
Use of fibers, g/day
Trajectory 1 (>22 g/day) 244 61 (25.0) 1.00 1.00 237 43 (18.1) 1.00 1.00
Trajectory 2 (<22 g/day) 428 109 (25.4) 1.24 0.77 (0.45-1.30) 408 51 (12.5) 0.75 1.14 (0.59-2.21)
(0.84-1.82) (0.46-1.21)
Use of liquids, dl/day
Trajectory 2 (13-27 dL/day) 425 105 (24.7) 1.00 1.00 407 56 (13.8) 1.00 1.00
Trajectory 1 (>27 dL/day) 60 14 (23.3) 1.24 1.17 (0.40-3.44) 57 13 (22.8) 1.06 2.42 (0.70-8.35)
(0.70-2.21) (0.50-2.22)
Trajectory 3 (<13 dL/day) 188 52 (27.7) 1.52 0.37 (0.14-0.98) 182 26 (14.3) 0.80 1.40 (0.53-3.68)
(1.04-2.21) (0.48-1.34)
Use of fibers*liquids
Trajectory 1 (>22 g/day) *Trajectory 2 1.00 1.00
(13-27 dL/day)
Trajectory 2 (<22 g/day) *Trajectory 1 1.17 (0.32-4.26) 0.23 (0.04-1.18)
(>27 dL/day)
Trajectory 2 (<22 g/day) *Trajectory 3 5.89 (2.00-17.4) 0.40 (0.12-1.29)
(<13 dL/day)
Age
<35 580 141 (24.3) 1.00 1.00 558 85 (15.2) 1.00 1.00
> 35 91 30 (33.0) 1.53 1.95 (1.17-3.27) 87 10 (11.5) 0.76 0.74 (0.34-1.60)
(0.95-2.47) (0.37-1.57)
BMI
<30 601 151 (25.1) 1.00 1.00 577 82 (14.2) 1.00 1.00
> 30 39 5 (12.8) 0.44 0.35 (0.13-0.95) 40 6 (15.0) 0.97 0.83 (0.30-2.25)
(0.17-1.14) (0.38-2.48)
Smoking
No 533 130 (24.4) 1.00 1.00 510 70 (13.7) 1.00 1.00
Yes 130 39 (30.0) 1.33 1.38 (0.87-2.18) 127 25 (19.7) 1.61 1.94 (1.08-3.48)
(0.87-2.03) (0.94-2.76)
Primipara
No 184 42 (22.8) 1.00 1.00 178 26 (14.6) 1.00 1.00
Yes 489 129  (26.4) 1.21 1.46 (0.94-2.26) 468 69 (14.7) 1.01 0.95 (0.55-1.66)
(0.81-1.81) (0.60-1.69)
Vigorous physical activity
No 413 107 (25.9) 1.00 1.00 395 68 (17.2) 1.00 1.00
Yes 260 64 (24.6) 0.93 0.83 (0.55-1.24) 251 27 (10.8) 0.97 1.11 (0.64-1.94)
(0.65-1.34) (0.58-1.62)
Drink coffee
No 271 79 (29.2) 1.00 1.00 263 47 (17.9) 1.00 1.00
Yes 402 92 (22.9) 0.72 0.66 (0.45-0.98) 383 48 (12.5) 0.79 0.70 (0.42-1.16)
(0.51-1.02) (0.50-1.26)
Drink tea
No 398 102 (25.6) 1.00 1.00 380 56 (14.7) 1.00 1.00
Yes 275 69 (25.1) 0.97 0.80 (0.54-1.18) 266 39 (14.7) 0.92 0.84 (0.51-1.38)
(0.68-1.38) (0.58-1.47)

N = total number of times when all mothers have participated in the study during whole follow-up in 5 timepoints: before pregnancy- 1-111 trimesters, after
pregnancy; n = number of times when mothers had constipation or heartburn. A Generalized Linear Mixed Model was used, with results given as odds ratios (ORs) with

95% confidence intervals (CIs).

addition to low fiber intake, being obese (BMI >30 kg/mZ) was also a
significant risk factor.

5. Discussion

In our study low fiber intake alone was not associated with con-
stipation during pregnancy, which is in contrast to reports concerning
the nonpregnant population [3]. However, together with low fluid
intake it increased the risk of constipation. It is possible that during

pregnancy anatomic and hormonal changes along with lack of exercise
are so predominant that it is harder to relieve symptoms of constipation
by means of intake of dietary fiber than in the nonpregnant population
[4,6,7,8]. It is also possible that even among the higher fiber-intake
group in our population the consumption of fiber was not optimal, as
according to Findiet data reported in 2007, daily fiber intake in adult
Finnish women was only 21 g at that time, while recommendations for
daily intake of fiber are substantially higher [18]. Thus, an even greater
intake of fiber might have resulted in better prevention of constipation.
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Table 3
Baseline characteristics of mothers according to intake of fiber (N = 173).

Intake of fiber

Trajectory 2 (<22 g/ Trajectory 1 P
day, n = 125) (>22 g/day,
n =48)
Age, Md (Range) 29 (18-40) 285 (22-41) 0.484
Age > 35, n (%) 15 12) 8 a7 0.418
BMI, Md (Range) 22.8 (18.4-39.1) 228 (18.6-33.3) 0.892
BMI > 30 7 6) 3 6) 1.000
Primiparas, n (%) 91 (73) 36 (75) 0.769
Smoking, n (%) 30 24 8 a7) 0.297
Use of alcohol, n (%) 105 (84) 43 (90) 0.350
Use of liquids, n (%) 0.548
Trajectory 1 (>27 dL/ 5 (10) 14 (11)
day)
Trajectory 2 (13-27 dL/ 30 (63) 67 (54)
day)
Trajectory 3 (<13 dL/ 13 27) 44 (35)
day)
Vigorous physical 73 (58) 33 (69) 0.211
activity, n (%)
Drink coffee, n (%) 89 71 37 (77) 0.436
Drink tea, n (%) 50 (40) 22 (46) 0.486
Table 4

Pregnancy outcome according to intake of fiber (N = 173).

Intake of fiber

Trajectory 2 Trajectory 1

(<22 g/day, (>22 g/day,

n=125) n = 48)

n (%) n (%) p
Delivery 0.094
Vaginal 2 (79 42 (70)
Cesarean section 26 (21) 6 (13)
Pregnancy duration 0.217
Preterm <37 +0 8 6) 0 0)
Term 37 +1-41+6 105  (84) 43 (90)
Post-term > 41 + 6 12 (10) 5 (10)
Newborn's weight 0.808
SGA 7 (6) 0o (0 0.192
AGA 116  (93) 47  (98)
LGA 2 (2 1 @
Combined outcome*, n (%) 35 (28) 6 (13) 0.032

*Cesarean section, gestational weeks < 37 and/or Small for Gestational Age
(£10%).

As in earlier studies, we found that age was a risk factor of constipation,
while intake of coffee was protective [19,20]. In our study obesity
decreased the risk of constipation, which is in contrast to earlier reports
[6].

The risk of heartburn increased in each successive trimester, and it
was clearly resolved after labor. This is likely to be a result of increased
intra-abdominal pressure during pregnancy and relief of the pressure
after delivery. We did not find a clear association between liquid or fiber
intake and heartburn, but smoking increased it. This is not surprising, as
tobacco smoking seems to be a risk factor of gastro-esophageal reflux
symptoms [21].

Our secondary aim was to seek for possible associations between
fiber intake and pregnancy outcome. We noticed a significant connec-
tion between fiber intake and combined adverse pregnancy outcome, as
low fiber intake was associated with a more than threefold risk of
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combined CS, prematurity and/or fetal growth restriction. While fiber
mainly works to promote the wellbeing of the intestines, it has several
positive effects on the whole body [18]. Thus, there may be associations
between fiber, the intestines and pregnancy, albeit the mechanisms may
still be obscure. Studies concerning dietary fiber have demonstrated
promising regulatory effects on the gut, and microbial effects have
important implications also for the whole body. Dietary fiber has been
reported to reduce the risk of cardiovascular disease and lower the risk
of type 2 diabetes [22]. Likewise, it may lower blood pressure and levels
of LDL-cholesterol [22,23]. Cesarean section, prematurity, and fetal
growth restriction may to some extent be reflections of adverse meta-
bolic balance or suboptimal general condition of the mother, and dietary
fiber might have beneficial effects on pregnancy through various
mechanisms. In one study a dietary pattern characterized by high intake
of vegetables, other plant foods and vegetable oils resulted in a lower
risk of preeclampsia, whereas a dietary pattern characterized by
high-level consumption of meat, sweet drinks and snacks increased the
risk [24]. In earlier studies a Mediterranean-style diet has been associ-
ated with a lower risk of hypertensive disorders of pregnancy [25],
preterm birth [26] and SGA infants [27], while other studies have
revealed that a Western diet leads to significantly higher risks of having
an SGA infant and lower birth weight [28], and an increased risk of
preterm birth [29].

Constipation or heartburn were not associated with pregnancy
outcome, but obesity increased the risk of combined adverse outcome.
This is in line with the results of earlier studies [30].

Our study has several strengths and limitations. This is the first study
on the relationship between fiber and liquid intake along with other
lifestyle factors during pregnancy, and heartburn, constipation, and
pregnancy outcome. As part of our national maternal outpatient care
program the women had regular documented midwife visits, so there
were only a few dropouts, and bias was unlikely. Pregnancy outcome
was well documented and reliable. By examining food diaries, typical
daily meals were revealed, and the amount of fiber ingested calculated
according to nourishment tables. However, no direct measurements of
food fiber content were performed, so the calculated fiber intakes re-
ported in this study do not represent exact measures of fiber intake. As a
result of the retrospective nature of describing the women's pre-
pregnancy nourishment, some inaccuracies cannot be excluded.

6. Conclusion

Low fiber intake during pregnancy may increase the risk of adverse
pregnancy outcome. The occurrence of heartburn is related to advancing
weeks of gestation. The risk of constipation may be modulated by diet, as
low fiber and liquid intake increases the rate of pregnancy-related
constipation.
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Table 5
Dietary risk factor analysis for combined outcome (N = 173).

Combined adverse outcome* (n = 41; 24%)

Unadjusted Multivariable adjusted

N n OR (95% CI) OR (95% CI) p
Total fibers g/day
Trajectory 1 (>22 g/day) 48 6 1.00 1.00
Trajectory 2 (<22 g/day) 125 35 2.72 (1.06-6.97) 3.10 (1.10-8.70) 0.032
Liquid without coffee and tea trajectory dl/day
Trajectory 2 (13-27 dL/day) 97 19 1.00 1.00
Trajectory 1 (>27 dL/day) 19 4 1.10 (0.33-3.68) 1.66 (0.45-6.14) 0.444
Trajectory 3 (<13 dL/day) 57 18 1.90 (0.89-4.01) 2.01 (0.87-4.64) 0.100
Drink coffee or tea during I-III trimesters
No 26 9 1.00 1.00
Yes 147 32 0.53 (0.21-1.29) 0.44 (0.16-1.22) 0.115
Age
<35 150 34 1.00 1.00
> 35 23 7 1.49 (0.57-3.93) 2.29 (0.78-6.67) 0.130
BMI
<30 160 34 1.00 1.00
> 30 10 6 5.56 (1.48-20.8) 7.89 (1.80-34.4) 0.006
Smoking
No 135 33 1.00 1.00
Yes 38 8 0.84 (0.34-1.94) 0.66 (0.24-1.77) 0.406
Constipation during I-III trimesters
No 106 25 1.00 1.00
Yes 67 16 1.02 (0.49-2.09) 0.99 (0.44-2.19) 0.977
Heartburn during I-1II trimesters
No 115 31 1.00 1.00
Yes 58 10 0.57 (0.25-1.25) 0.63 (0.26-1.52) 0.303

N = total number of mothers; n = incident number of mothers. Logistic Regression Model was used, with results given as odds ratios (ORs) with 95% confidence
intervals (CIs).
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