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Abstract
Background: Abnormal gestational weight gain (GWG) can carry risks for both the
mother and the baby. Diet imbalances are the determining factor in the weight gain
of pregnant women.
Objective: This study aimed to assess the relationship between nutritional patterns and
the weight of pregnant mothers living in Yazd, Iran from 2021–2022.
Materials and Methods: In this cohort study, data from 1497 pregnant women aged
18–45 yr with singleton pregnancy who completed the food frequency questionnaire in
the Yazd Birth Cohort Study were extracted. This data included demographic variables,
GWG (difference between initial weight at 13–15 wk and 1 wk before the expected
delivery date), and food intake information before the 13th wk of pregnancy. The women
were categorized into 3 groups based on GWG: inadequate, normal, and excessive.
Dietary patterns were extracted from the food frequency questionnaire using principal
component analysis, and multinomial logistic regression was used to evaluate the
relationship between dietary patterns and GWG categories.
Results: According to the frequency of food consumption, 3 dietary patterns
were obtained: the traditional pattern (cabbage vegetables, fruits, and dried
fruits), the unhealthy pattern (processed meats and sweetened drinks), and the
vegetable/fruit/olive pattern. The analysis results showed that pregnant women who
followed the fruit/vegetable/olive pattern had a lower chance of insufficient weight gain
during pregnancy (OR: 0.66, 95% CI: 0.45–0.98).
Conclusion: Consuming various fruits and vegetables can help regulate GWG in the
population of pregnant women lived in Yazd, Iran. Diet can be considered one of the
most effective and safe interventions.

Keywords: Pregnancy, Dietary patterns, Gestational weight gain.

This article has been extracted from Ph.D. Thesis. (Shahab-Aldin Akbarian)

How to cite this article: Akbarian Sh-A, Salehi-Abargouei A, Jambarsang S, Nikukar H, Nadjarzadeh A. “Association of maternal dietary patterns in
early pregnancy with gestational weight gain: Yazd Birth Cohort,” Int J Reprod BioMed 2025; 23: 67–78. https://doi.org/10.18502/ijrm.v23i1.18189

Page 67

Corresponding Author:

Azadeh Nadjarzadeh; Department

of Nutrition, School of Public Health,

Shahid Sadoughi University of

Medical Sciences, Shohadaye

Gomnam Ave., Alem Sq., Yazd, Iran.

Postal Code: 8915173160

Tel: (+98) 9122022817

Email: Azadnajarzadeh@ssu.ac.ir

ORCID:

https://orcid.org/0000-0002-9740-8402

Received: 11 November 2024

Revised: 10 December 2024

Accepted: 28 December 2024

Production and Hosting by

Knowledge E

Akbarian et al. This article is

distributed under the terms of

the Creative Commons Attribution

License, which permits unrestricted

use and redistribution provided that

the original author and source are

credited.

Editor-in-Chief:

Aflatoonian Abbas M.D.

http://www.knowledgee.com
http://crossmark.crossref.org/dialog/?doi=10.18502/ijrm.v23i1.18189&domain=pdf&date_stamp=2025
https://creativecommons.org/licenses/by/4.0/
https://creativecommons.org/licenses/by/4.0/


International Journal of Reproductive BioMedicine
Volume 23, Issue no. 1. https://doi.org/10.18502/ijrm.v23i1.18189 Akbarian et al.

1. Introduction

According to the 2021 reports of
INTERGROWTH-21st, 22% of pregnant women had
excessive gestational weight gain (GWG), and 54%
had inadequate GWG during pregnancy according
to the Institute of Medicine (IOM) classification
(1, 2). GWG is a complex physiological process
involving adaptations for fetal and maternal tissue
growth and fat deposition (3). Many recent studies
have examined the relationship between maternal
weight gain and fetal complications.

Excess and insufficient weight gain during
pregnancy has become a major health concern
in the world, which can be related to maternal
diseases and delivery complications (4).
Consequently, recent guidelines for pregnant
women have focused more on controlling
weight gain during pregnancy. Women who
gain excessive weight during pregnancy
(beyond recommended guidelines) have a
higher risk of giving birth to babies with high
birth weight, preterm delivery, and babies with
a greater predisposition to childhood obesity
(5). Furthermore, excessive GWG significantly
increases the risk of maternal conditions such
as gestational diabetes mellitus (GDM) and
pre-eclampsia (6). Conversely, there is a higher
likelihood of low birth weight and intrauterine
growth restriction (7).

GWG is a potentially controllable risk factor
because it is directly related to maternal diet.
Recent research on GWG has focused on the
dietary pattern of food consumption rather than
on individual nutrients (8, 9) or foods (10, 11).
Studying dietary patterns provides a holistic
view of maternal nutrition and helps illuminate
the synergistic and interactive effects of various
nutrients consumed together. Although a healthy
diet is essential throughout life, pregnancy

requires increased nutritional intake to meet
fetal demands, especially for certain nutrients.
However, deficiencies in essential nutrients have
been reported (12) and are linked to greater
nutritional vulnerability in pregnant women (13),
particularly those with poor diets. Such diets
often contain more desserts, meat, meat products,
sweetened drinks, and snacks, high in saturated
fats, simple carbohydrates, and added sugars
(14). Few studies have explored the relationship
between food patterns and GWG, particularly in
developing countries like Iran. Poor GWG and
suboptimal maternal nutrition during pregnancy
negatively impact maternal, perinatal, and fetal
health outcomes (15–17).

Therefore, this study evaluates the relationship
between dietary patterns extracted by the principal
component analysis (PCA) method and weight gain
during pregnancy.

2. Materials and Methods

2.1. Study population and design

We designed a cohort study based on data
from the Yazd Birth Cohort Study, which began in
June 2016 and is still ongoing (18). By the time of
this study, information about 3110 pregnant women
living in Yazd city, Iran, who were referred to
health centers before the 13th wk of pregnancy and
followed up at 13–15 wk, 24–27wk, and 1 wk before
delivery, was recorded in the “Yazd Birth Cohort”
database.

Our inclusion criteria were pregnant women
aged between 18 and 40 yr old with a singleton
pregnancy who completed the food frequency
questionnaire (FFQ). Women who smoked,
consumed alcohol, had incomplete maternal
weight data, chronic diseases, or energy intake
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below 800 or above 4000 kcal/day according to
their FFQ analysis were excluded from the study.

In the main cohort study, mothers who referred
to health centers before the 13th wk of pregnancy
were recruited to the study. Demographic and
FFQ questionnaires were conducted during initial
face-to-face interviews, with follow-ups scheduled
at 3 intervals: 13–15 wk, 24–27 wk, and 1 wk before
the expected delivery date.

2.2. Dietary assessment

In this study, we utilized dietary information
recorded in the FFQ completed by pregnant
women participating in the main cohort study
completed at the first visit (< 13 wk). This was
an 88-item food questionnaire and its validity and
reliability had already been investigated. Sharifi
and colleagues obtained a Pearson correlation
coefficient of r = 0.845 between test and retest for
foods (18).

Additionally, tests of sampling adequacy showed
sufficiency (Kaiser-Meyer-Olkin was 0.195, and
the p-values for the Bartlett test of sphericity
were all less than 0.001). For each food item
in the FFQ, women were asked to report the
frequency of consumption (daily, weekly, monthly,
or yearly) for defined portion sizes (standard units
commonly used by Iranians). Participants reported
consumption frequency for each item based on
standard Iranian portion sizes. Daily dietary intake
(gr) was calculated from frequency data, and
nutrient and energy intakes were derived using the
Nutritionist 4 software.

2.3. Dietary pattern

Factor analysis, specifically PCA, was employed
to identify posteriori dietary patterns. 88 foods
were grouped based on nutrient similarity and

culinary use (34 non-overlapping groups, Table I).
Food items were retained individually if they
constituted a single food item (e.g., eggs, canned
fish, tomatoes, etc.) or if they were a specific
feature of a dietary pattern (e.g., chips and salt).
To eliminate the possible confounding effects of
energy, food group consumption was standardized
to a 1000 kcal basis; then energy-adjusted values
were entered into PCA analysis which rotated
by orthogonal transformation (varimax rotation).
The number of dietary patterns retained was
based on the inflection point in the scree plot
and the interpretability of the factors. Factor
loadings indicate the strength and direction of the
relationship between factors (dietary patterns) and
food groups. A positive factor loading indicates
greater consumption of that food group in the same
pattern, and a negative factor loading indicates
lesser consumption. Finally, each participant
receives a factor score for each dietary pattern,
calculated using multiple regression. These scores
indicate the correspondence of participants’
dietary patterns with the identified dietary patterns.
For each dietary pattern, individuals are ranked into
quartiles (quartile 1 represented a low consumption
of the dietary pattern while quartile 4 represented
a high consumption).

2.4. GWG and other covariates

Data on participants’ weight and height were
extracted from the Yazd Birth Cohort. Body mass
index (BMI) was calculated by dividing weight
in kilograms by the square of height in meters.
Weight during the second visit (13–15 wk) was
used as the initial gestational weight. The mothers’
final weight was the one measured at the visit
1 wk before their estimated delivery date. The
difference between the initial weight and 1 wk
before the expected delivery date was used to
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calculate GWG. The GWG of pregnant mothers
was classified according to IOM guidelines:
12.5–18 kg for underweight, 11.5–16 kg for
normal weight, 7–11.5 kg for overweight, and
5–9 kg for obese women. Weight gain less
than or greater than the IOM recommended
range was classified as inadequate or excessive
GWG.

Potential confounding factors, such as maternal
age, BMI, and height, were considered as
continuous variables. Physical activity data,

obtained using the international physical activity
questionnaire, was divided into 3 categories: low
(< 600 MET min/wk), moderate (600–3000 MET
min/wk), and high (> 3000 MET min/wk). Additional
data, such as the use of oral contraceptive pills
in the 4 months before pregnancy, diabetes,
primiparity, and maternal education, were
extracted from the main cohort database.
Maternal education was categorized into 3 groups:
illiterate, poorly educated, and university educated
(Table II).

Table I. Factor loading of energy-adjusted food groups in 3 main dietary patterns

Food groups Items Traditional
pattern

Unhealthy
pattern

Vegetable/fruit/olive
pattern

Cruciferous
vegetables All types of cruciferous vegetable 0.73 - -

Leafy vegetables Stew herbs, leafy greens, lettuce 0.64 - 0.21

Other vegetables Cucumber, zucchini, eggplant, celery, mushrooms,
carrots, bell peppers 0.56 - 0.4

Processed meat All types of sausages and hot dogs - 0.72 -

Soft drinks Nonalcoholic beer and soft drinks - 0.68 -

Salt Salt - 0.28 -

Sulfuric vegetables Garlic and onion - - 0.63

Tomato Tomato 0.25 - 0.59

Fruits

Apple, banana, citrus, grape, cantaloupe, melon,
watermelon, pear, apricot, nectar, peach, cherry,
sour cherry, kiwi, pomegranate, plum, white

mulberry

0.23 - 0.45

Olive Olive - - 0.38

Dried fruits Dried white mulberry, dried fig, dried date, and all
kinds of dried fruits 0.28 - -

Canned fish Canned fish - 0.21 -

Chips and puffs All kinds of chips and puffs - 0.22 -0.21

Dairy Milk, cheese, yogurt, buttermilk, curd, ice cream 0.2 - -

Egg Egg - -.22 -

Date Date 0.2 -0.26 -

Pickles All types of pickles 0.3 0.25 -

Values are factor loading (correlation coefficients) between factors (dietary patterns) and food frequency variables. Foods are
sorted by size of loading factors, and minus values show a lower frequency of foods in the pattern. Absolute values < 0.20 are
removed to simplify
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Table II. Baseline characteristics of pregnant women across weight gain categories

Variables Inadequate weight
gain (n = 411)

Normal weight gain
(n = 588)

Excessive weight gain
(n = 498) P-value

Age (yr)* 28 (7) 29 (8) 28 (7) 0.63
BMI (kg/m2)* 23.71 (5.25) 25.05 (5.83) 26.67 (5.34) < 0.001
Height (cm)* 159 (7) 158.7 (7.5) 160.5 (8.3) 0.04
BMI category**

< 18.5 38 (9.2) 29 (4.9) 9 (1.8)

18.5–25 249 (60.6) 262 (44.6) 128 (25.7)

25–30 93 (22.6) 218 (37.1) 252 (50.6)

> 30 31 (7.5) 79 (13.4) 109 (21.9)

< 0.001

Education**

Illiterate 220 (53.5) 281 (47.8) 233 (46.8)

Low literacy 168 (40.9) 271 (46.1) 218 (43.8)

University 23 (5.6) 36 (6.1) 47 (9.4)

0.04

Physical activity**

Low 224 (60.2) 347 (63.8) 298 (64.6)

Medium 135 (36.3) 171 (31.4) 145 (31.5)

High 13 (3.5) 26 (4.8) 18 (3.9)

0.45

Nulliparous** 282 (68.8) 397 (68) 340 (68.3) 0.96
GDM** 65 (17.6) 72 (13.1) 57 (12.5) 0.07
Previous pregnancy GDM** 20 (4.9) 26 (4.4) 21 (4.2) 0.89
OCP used** 43 (10.5) 57 (9.7) 63 (12.7) 0.29
*Data presented as median and interquartile range (IQR), ANOVA test. **Data presented as n (%), Chi-square test. BMI: Body
mass index, GDM: Gestational diabetes mellitus, OCP: Oral contraceptive pills

2.5. Ethical Considerations

The study protocol was approved by the
ethics committee of School of Public Health,
Shahid Sadoughi University of Medical Sciences,
Yazd, Iran (Code: IR.SSU.SPH.REC.1399.201),
granting permission to access the study data.
All personal information is kept confidential and
will be used anonymously for scientific purposes
only.

2.6. Statistical Analysis

Qualitative variables are presented as numbers
and percentages, and quantitative variables
are presented as mean and standard deviation.
Quantitate characters of the population (age, BMI,

and height) reported as median and interquartile
range. Before starting the analyses, the normal
distribution of the variables was performed using
the Kolmogorov-Smirnov method, and continuous
variables having a skewed distribution were also
tested using the Kruskal-Wallis test. The Pearson
Chi-square test was employed for qualitative
variables, and the analysis of variance (ANOVA)
test was used to assess differences in the means
distribution. Basic maternal characteristics were
evaluated across 3 BMI-specific GWG categories
defined by the IOM: inadequate, normal, and
excessive weight gain. Macro and micronutrients
are reported in table III according to BMI-specific
GWG categories, which are adjusted for energy,
calculated by the analysis of covariance (ANCOVA)
test.
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PCA with varimax rotation was utilized to
identify dietary patterns. The Kaiser-Meyer-Olkin
measure of sampling adequacy (0.45) and Bartlett’s
test of sphericity (p < 0.001) confirmed the
appropriateness of PCA for this study. Food
groups with factor loadings > 0.02 were strongly
associated with a dietary pattern. Also, negative
loading factors represent lower consumption of
that food group. Since both inadequate and
excessive GWG are independent disorders, we
used the multinomial regression analysis method,
which considered normal GWG as a reference,
and both inadequate and excessive GWG- were
compared with normal GWG.

3. Results

3.1. Characteristics of population

A total of 3114 pregnant women were registered
in the Yazd Birth Cohort Study database up to
the time of this study. Based on our inclusion
criteria, 2915 women were initially included
in the study. Participants were excluded in
the first stage due to smoking and alcohol
consumption (n = 10), no recorded weight
difference (1186 women), and chronic diseases
such as diabetes (excluding GDM), cancers,
fibromyalgia, chlamydia, rheumatoid arthritis,
systemic lupus erythematosus, autoimmune
diseases, syphilis, gonorrhea, toxoplasmosis,
epilepsy, and multiple sclerosis (n = 124). In
the next stage, after extracting information and
calculating the energy intake of the participants
based on their FFQ, 98 women whose energy
intake was less than 800 or more than 4000 kcal
per day were also excluded from the study. Finally,
the data of 1497 pregnant women were analyzed
(Figure 1).

Based on pre-pregnancy BMI, the distribution
of women was as follows: underweight: 76 (5.1%),
normal weight: 639 (42.7%), overweight: 563
(37.6%), and obese: 219 (14.6%). Out of 1497
pregnant women, 588 mothers had normal GWG,
411 mothers had inadequate GWG, and 498
mothers had excessive GWG. Sociodemographic,
anthropometric, and lifestyle data are mentioned
in detail in table II, based on maternal GWG
categories. Although maternal age did not
differ significantly across groups, women in
the excessive GWG group had higher initial BMI
and height compared to the normal GWG group,
with the normal group surpassing the inadequate
GWG group. A higher number of mothers with
university education appeared in the excessive
GWG category, while those with less education
were more likely to fall into the normal GWG
category.

3.2. Micro and macronutrients and
weight gain category

Table III shows the average macro and
micronutrients in GWG categories. The total
energy intake did not significantly differ between
inadequate GWG, normal GWG, and excessive
GWG groups. Among all macronutrients and
micronutrients, protein intake was the only one
with a higher mean in the excessive GWG group
(p = 0.01), while all items were adjusted for energy
intake.

3.3. Dietary patterns

14 dietary patterns were identified with
eigenvalues above one. Based on the breakpoint
in the scree plot and interpretability, 3 main
factors were selected (Figure 2), accounting for
18.1% of the total variance in food intake. The
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first factor, “traditional”, aligned closely with the
typical Iranian diet, including cruciferous and leafy
vegetables, other vegetables, tomatoes, fruits,
dried fruits, dairy products, dates, and pickles. The
second pattern, “unhealthy”, comprised higher
intakes of processed meats, soft drinks, salt,
canned fish, chips and puffs, pickles, and lower
intakes of eggs and dates. The third pattern,
“vegetable/fruit/olive”, was characterized by higher
intakes of sulfuric vegetables, tomatoes, fruits,
other vegetables, olives, and leafy vegetables,
with lower chips and puffs. Factor loadings below
the absolute value of 0.2 are not shown in the
table.

3.4. Dietary patterns and GWG

Table IV presents the crude and adjusted
models of the relationship between dietary
patterns and GWG. No significant associations
were observed between traditional and unhealthy
dietary patterns with inadequate or excessive
GWG. However, for the “vegetable/fruit/olive”
pattern, a significant inverse relationship was
found with inadequate GWG. This was significant
in the adjusted model between the 2nd and
4th quartiles compared to the 1st quartile
(OR: 0.54; 95% CI: 0.37–0.79 and OR: 0.66;
95% CI: 0.45–0.98, respectively).

Table III. Macro and micronutrients intakes in study population at early pregnancy

Variables Inadequate weight
gain (n = 411)

Normal weight gain
(n = 588)

Excessive weight gain
(n = 498) P-value

Energy* 2287.1 ± 627 2281.9 ± 641 2320.2 ± 611 0.57

Carbohydrate** 328.9 ± 1.85 323.9 ± 1.55 325.9 ± 1.68 0.11

Protein** 69.38 ± 0.55 69.34 ± 0.46 71.18 ± 0.5 0.01

Fat** 81.4 ± 0.84 83.4 ± 0.71 81.9 ± 0.77 0.15

Saturated fat** 24.57 ± 0.4 24.87 ± 0.33 24.8 ± 0.36 0.84

Poly-unsaturated fat** 21.81 ± 0.49 22.48 ± 0.41 22.04 ± 0.44 0.55

Sugar** 91.14 ± 1.7 91.89 ± 1.4 94.77 ± 1.6 0.25

Total fiber** 19.78 ± 0.32 19.52 ± 0.27 20.55 ± 0.29 0.3

Zinc** 7.69 ± 0.08 7.8 ± 0.07 8.01 ± 0.7 0.2

Vitamin C** 117.6 ± 3.32 118.4 ± 2.78 123.3 ± 3.02 0.36

Iron** 9.26 ± 0.19 9.28 ± 0.09 9.41 ± 0.09 0.54

*Data presented as Mean ± SD, ANOVA test. **Data presented as Mean ± SE, ANCOVA test, adjusted for energy intake

Table IV. Association between dietary patterns quartiles and inadequate and excessive GWG in study population

Crude model Model 1

Variables Inadequate weight gain Excessive weight gain Inadequate weight gain Excessive weight gain

OR (95% CI) P-value OR (95% CI) P-value OR (95% CI) P-value OR (95% CI) P-value

Traditional pattern

Q 1 1 Ref. 1 Ref. 1 Ref. 1 Ref.

Q 2 0.77
(0.54–1.11) 0.16 1.31

(0.93–1.86) 0.11 0.78
(0.53–1.15) 0.21 1.28

(0.88–1.84) 0.18
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Table IV. Continued

Crude model Model 1

Variables Inadequate weight gain Excessive weight gain Inadequate weight gain Excessive weight gain

OR (95% CI) P-value OR (95% CI) P-value OR (95% CI) P-value OR (95% CI) P-value

Traditional pattern

Q 3 0.99
(0.69–1.4) 0.95 1.4

(0.99–1.99) 0.05 1.01
(0.69–1.48) 0.93 1.35

(0.93–1.97) 0.11

Q 4 0.7
(0.49–1.01) 0.05 1.27 (0.9–1.8) 0.16 0.68

(0.46–1.02) 0.06 1.14
(0.78–1.65) 0.48

Unhealthy pattern

Q 1 1 Ref. 1 Ref. 1 Ref. 1 Ref.

Q 2 1.17
(0.82–1.68) 0.36 0.87

(0.62–1.22) 0.43 1.22
(0.82–1.8) 0.31 0.89

(0.62–1.29) 0.56

Q 3 0.94
(0.65–1.36) 0.76 0.85

(0.61–1.2) 0.36 0.95
(0.64–1.41) 0.8 0.85

(0.59–1.22) 0.39

Q 4 0.97
(0.67–1.4) 0.9 0.94

(0.67–1.32) 0.74 0.89
(0.59–1.33) 0.57 0.83

(0.58–1.21) 0.35

Vegetable/fruit/olive pattern

Q 1 1 Ref. 1 Ref. 1 Ref. 1 Ref.

Q 2 0.54
(0.38–0.78) 0.001* 0.83

(0.59–1.18) 0.31 0.54
(0.37–0.79) 0.002* 0.87

(0.6–1.25) 0.46

Q 3 0.75
(0.53–1.07) 0.12 1.04

(0.73–1.47) 0.8 0.71
(0.48–1.04) 0.08 1.04

(0.72–1.5) 0.82

Q 4 0.77
(0.53–1.09) 0.15 1.07

(0.76–1.52) 0.67 0.66
(0.45–0.98) 0.04* 1.04

(0.71–1.5) 0.83

Q: Quartile, Ref: Reference, OR: Odds ratio, CI: Confidence interval, results from multinomial regression model. Q 1 is considered
as a reference. Model 1: Adjusted for gestational diabetic mellitus in a previous pregnancy, education level, physical activity,
age, used oral contraceptive pill duration 4 wk before this pregnancy, infant gender, nulliparous, gestational diabetic mellitus

 

Assessed for eligibility in July 2021 (n = 3110) 

Analysis (n = 1497) 

Lack of inclusion criteria (n = 195) 

Incompletion of FFQ (n = 155) 

Age under 18 or over 40 (n = 26) 

Twin deliveries (n = 14) 

Enrollment (n = 2915) 

 Excluded from analysis (n = 1320) 

Alcohol and smoking (n = 10) 

Lack of weight difference (n = 1186) 

Mothers with chronic disease (n = 124) 

Excluded after energy extraction (n = 98) 

Under 800 Kcal or above 4000 Kcal (n = 98) 

Included in this study (n = 1595) 

 

Figure 1. Flow chart of study population. FFQ: Food frequency questionnaire.
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Figure 2. The scree plot shows the inflection point after third factor.

4. Discussion

To our knowledge, the present study is
the first to measure the relationship between
dietary patterns and weight gain of pregnant
women in a large prospective cohort study in
an urban population in Iran. 3 distinct dietary
patterns were extracted in this study: traditional,
unhealthy, and vegetables/fruits/olive patterns. Our
findings suggest that higher consumption of the
vegetable/fruit/olive dietary pattern is associated
with a reduced likelihood of inadequate GWG.

Dietary intervention is one of the safest and
most effective strategies often overlooked in
pregnancy. Recent nutritional epidemiological
studies have tended to focus on individual
micronutrients or macronutrients rather than
evaluating comprehensive dietary patterns (19).
In addition, assessing food patterns provides a
broader and more practical perspective that can
better inform healthy eating recommendations
(20).

While some studies have reported a positive
association between unhealthy dietary patterns
and excessive GWG in pregnant women (21, 22),
we observed no such association in our study. This
finding contrasts with previous research indicating

that diets high in energy density are linked to
excessive GWG among European women (23).
One possible explanation for this discrepancy is
that pregnant women who gain excessive weight
are often already overweight or obese and may
under-report their consumption of high-calorie
foods. Consequently, they may over-report healthy
food intake, introducing bias into the results, as
discussed in other studies (5, 24).

Our study indicated that a dietary pattern rich
in fruits, vegetables, and olives correlates with
a decreased risk of inadequate GWG despite
some studies failing to find such a relationship
(25, 26). For example, the Norwegian Mother
and Child Cohort Study found that women with
normal weight adhering to the New Nordic
Diet, which is high in fruits and vegetables, had
a lower risk of excessive GWG (27). Similarly,
Zhang and colleagues analyzed 833 pregnant
women and identified that total energy intake
and consumption of sweet beverages were
positively associated with excessive GWG (28).
Another Iranian study of 488 pregnant women
found 2 dietary patterns: high-fat/fast-food and
fruit/vegetable/protein patterns. Their results
indicated that the high-fat/fast-food pattern
increased the risk of GWG and high blood sugar,
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whereas the fruit/vegetable/protein pattern was
linked to a reduced risk of high blood sugar
(29). A distinguishing feature of this study is that
significant results were observed in the third
trimester, associated with higher total energy and
carbohydrate intake compared to earlier trimesters
(30).

In line with our findings, a study from the
UAE identified 2 dietary patterns: A western
pattern characterized by sweets, sugar-sweetened
beverages, and fast foods and a diverse pattern
including fruits, vegetables, meat, dairy, grains,
legumes, and nuts. Participants in the highest
quartile of the diverse pattern exhibited a
significantly lower risk of inadequate GWG
compared to the lowest quartile. In contrast,
those in the highest quartile of the western pattern
had a four-fold increase in the risk of excessive
GWG (16).

The inconsistencies in the relationship between
GWG and dietary patterns across studies may stem
from the differing compositions of dietary patterns
analyzed. In our study, reducing the chance of
insufficient GWG can be justified by the fact that
the variety of food groups in the traditional food
pattern provides a balance in the intake of energy,
macro, and micronutrients. At the same time, it
has no effect on the chance of excessive GWG
(31). Typical foods in the traditional pattern (fruits
and vegetables) are rich sources of fiber, vitamins,
minerals, and antioxidants that have protective
effects on the immune system, antioxidant defense,
and normal regulation of hormonal metabolism
(32). Low energy density and high micronutrient
content of fruits and vegetables help maintain
a healthy weight during pregnancy. Additionally,
individuals with higher fruit and vegetable intake
may lead healthier lifestyles, potentially increasing
the likelihood of staying within the normal GWG
range (33). Further research is essential to explore

the underlying mechanisms linking these food
groups with GWG.

The strengths of this study include its
prospective design and large sample size. It is
one of the first population-based investigations
in Iran to evaluate dietary habits alongside GWG
and various confounders. However, limitations
exist.

The limited number of food items in the FFQ
may not accurately represent total energy and
nutrient intake (33). GWG was calculated based on
the weight difference between 13 and 15 wk and
just before delivery, which might introduce error
since early pregnancy weight can differ from that
measured at 13–15 wk. Moreover, while multiple
assessments of maternal weight (monthly or at
least 5 times) allowed for examining diet’s impact
on GWG, future studies should also consider the
composition of GWG, including body water, fat
mass, and fat-free mass.

5. Conclusion

The present study identified 3 dietary
patterns among pregnant women lived in
Yazd, Iran: 1) Traditional, 2) Unhealthy, and 3)
vegetable/fruit/olive. The vegetable/fruit/olive
pattern demonstrated an inverse relationship
with the risk of inadequate weight gain, while the
traditional and unhealthy patterns did not yield
significant results. These findings underscore the
importance of consuming fruits and vegetables,
which may play a crucial role in weight regulation
during pregnancy.
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