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Abstract: Disordered eating behaviors (DEBs) and adolescent pregnancy are public health problems.
Among adolescents, there is little evidence concerning the relationship of DEB with gestational
weight gain (GWG) and the birth weight and length of their offspring. We aimed to determine
the association between DEB with GWG and the weight and length of adolescents’ offspring. We
conducted a study with 379 participants. To evaluate DEB, we applied a validated scale. We identified
three factors from DEB by factorial analysis: restrictive, compensatory, and binge–purge behaviors.
The main events were GWG and offspring’s birth weight and length. We performed linear regression
models. We found that 50% of adolescents have at least one DEB. Excessive and insufficient GWG
were 37 and 34%, respectively. The median GWG was 13 kg; adolescents with restrictive behaviors
had higher GWG (13 vs. 12 kg, p = 0.023). After adjusting for pregestational body mass index
and other covariables, the restrictive (β = 0.67, p = 0.039), compensatory (β = 0.65, p = 0.044), and
binge–purge behaviors (β = 0.54, p = 0.013) were associated with higher GWG. We did not find an
association between the birth weight and length of newborns with DEB, and suggest that DEB is
associated with GWG but not with the birth weight or length of the offspring.

Keywords: teenage pregnancy; risky feeding behavior; child nutrition; gestational weight gain;
disordered eating behavior; Mexico

1. Introduction

Adolescent pregnancy is a social and public health problem. Worldwide, 11% of births
are among adolescents, and most of them come from low- or middle-income countries [1].
Pregnancy during adolescence implies higher risks for fetal and maternal health [2]; for
instance, rates of low and excessive gestational weight gain (GWG) can reach up to 65% [3,4].
In addition, pregnant adolescents can be a vulnerable group because they have not finished
their physical growth, and their neonates may present a higher risk of alterations in birth
weight and length.

It is known that diet can have an important role in GWG. Therefore, to avoid adverse
outcomes for pregnant women, their gestational weight gain should be monitored, with
nutritional counselling during pregnancy and other factors, such as physical activity and
lifestyle. Unfortunately, however, there are no data on adolescent pregnancy [5].
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Regarding the evidence of the effects of pregestational body mass index (pBMI) and
GWG on maternal and neonatal outcomes, it has been reported that being underweight be-
fore pregnancy increases the risk for preterm birth and for delivering a small for gestational
age (SGA) newborn [6]. On the other hand, overweight and obesity are high-risk factors for
gestational diabetes, hypertensive syndrome, and fetal growth disorders [7]. Concerning
weight gain, women with insufficient gestational weight gain may experience anemia [8].
Conversely, those with excessive weight gain are at an elevated risk of cesarean delivery,
preeclampsia, gestational diabetes, blood transfusions, weight retention after delivery, and
long-term obesity [9]. Furthermore, excessive GWG has been associated with overweight
and obesity in childhood and adolescence of the offspring [10].

Among Mexican adolescents, the prevalence of disordered eating behaviors (DEB) has
increased in recent years [11], and in 2016, 50% had at least one DEB. Female adolescents
have a higher probability of having these behaviors [12]. During pregnancy, some of the
DEBs were less severe or occurred with less frequency [13]. However, this statement is
not conclusive due to a lack of research in adolescent pregnancy. Evidence about GWG,
birth weight and length, and eating disorders (ED) has focused on adult pregnant popula-
tions [14–19], whose ED prevalence has been between 0.1 and 5%. Having an ED during
pregnancy can jeopardize maternal and neonatal health. For example, offspring of adoles-
cent mothers have higher rates of low or large gestational age; while in mothers, there is an
increased risk of miscarriage, preterm birth [17], preeclampsia [18], and inadequate GWG.

Few studies have reported the frequency of DEB during pregnancy [19,20]. In addition,
information about the association of DEB with perinatal outcomes in adolescent pregnancy
is scarce. Although DEB has less severity than ED, DEB frequency is high in adolescents [21].
Therefore, research in this area is essential.

DEB might affect the adolescents’ maternal weight and their neonates’ weight and
length at birth. On the one hand, some restrictive eating behaviors can reduce the intake
of energy and nutrients; therefore, lower growth can be expected. On the other hand, the
same restrictive eating behaviors also activate neuroendocrine signals, stimulating hyper-
phagia [22] and resulting in higher birth weight and length, and maternal weight gain.

A limitation of studies that analyzed the association of DEB with maternal and neona-
tal outcomes [23–25] was that they did not adjust their analysis by pregestational weight.
Pregestational weight can be a confounding factor because heavier women tend to have
higher DEB frequency and weight gain [26]. Thus, in this study, we aimed to determine the
association between the presence of different DEBs with gestational weight gain and the
weight and length of Mexican adolescents’ offspring.

2. Materials and Methods

We carried out a prospective follow-up study (2014–2019) at the National Institute of
Perinatology (Instituto Nacional de Perinatología, INPer) in Mexico, a tertiary care center
in Mexico City. Most patients were women from low- and low–middle income households
who lacked social security coverage and lived in neighboring states of Mexico City. The
inclusion criteria were pregnant adolescents between 12 and 19 years old with a first
and singleton pregnancy, and received antenatal care and delivery at INPer. Participants
were excluded if they had any substance dependence; had autoimmune, infectious, or
pregestational metabolic diseases; or were vegan. Moreover, if participants were diagnosed
with any disease (e.g., gestational diabetes) during the follow up, they were eliminated
from the study since they were receiving special medical and nutritional care that impacted
our main study variables.

Regarding sample size, the present study is part of a bigger investigation project with
the purpose of estimating the presence of disordered eating behaviors (DEBs) and eating
habits in pregnant adolescents. For this reason, we included all the participants that were
recruited for the original objective in our analysis.
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2.1. Disordered Eating Behavior Evaluation

Trained personnel evaluated for DEB using a validated scale for the Mexican popu-
lation [27] with acceptable internal consistency (Cronbach’s alpha 0.72–0.83). This scale
consists of 10 Likert items that measure body image and restrictive and compensatory
eating practices in the previous three months. The Likert items responses were scored from
zero (never or rarely) to three (very frequently). A total score ≥10 was considered as the
presence of DEB. We performed an exploratory factorial analysis to identify whether there
were patterns regarding DEB (see Table 1). Three factors emerged: Factor 1 was called
binge–purge (items 5, 6, 8, 9, and 10); Factor 2 was labeled as restrictive behaviors (items 1,
6 and 7); and Factor 3 included compensatory behaviors (items 2, 3, and 4). For each factor,
we generated a score which was derived from the sum of answers to questions included in
each factor (Table 1).

Table 1. Items and factorial analysis of the disordered eating behaviors inventory in a sample of
Mexican adolescent pregnant women (n = 379).

Answers to DEBs Items

N-AN ST F VO Factors

Items % % % % F1 F2 F3

Eigen-value 2.93 1.94 1.65
% variance 29.2 19.4 16.5

1. I have worried
about getting fat 45.4 41.4 7.9 5.3 −0.09 0.83 0.10

2. Sometimes I have
eaten too much, that I

have been stuck on
food

51.7 37.7 8.2 2.4 0.09 −0.13 0.85

3. I’ve lost control of
what I eat 75.2 16.4 5.8 2.6 −0.06 0.15 0.78

4. I have vomited
after eating, to try to

lose weight
97.6 1.6 0.5 0.3 −0.09 0.16 0.45

5. I have fasted to try
to lose weight 95.2 3.3 1.3 0.2 0.53 0.29 0.17

6. I have been dieting
to try lose weight 91.8 6.9 0.8 0.5 0.54 0.42 −0.11

7. I have exercised to
try to lose weight 73.1 22.1 2.9 1.8 0.14 0.72 −0.11

8. I have used pills to
try to lose weight 96.6 2.1 0.8 0.5 0.79 0.05 0.02

9. I have used
diuretics to try to lose

weight
97.9 1.8 0.0 0.3 0.83 −0.06 −0.00

10. I have taken
laxatives to try to lose

weight
98.6 1.1 0.0 0.3 0.85 −0.09 0.01

N-AN: never or almost never. ST: sometimes. F: frequently. VO: very often. F1: binge–purge behaviors.
F2: restrictive behaviors. F3: compensatory behaviors.

2.2. Anthropometric Evaluation

We performed all anthropometric measurements following Lohman’s techniques [28].
Self-reported pregestational weight was inquired by trained personnel. This weight corre-
sponded to the weight of the participant at least three months before pregnancy. Height
was measured with a manual stadiometer (SECA 222, Hamburg, Germany 0.1 cm accuracy)
at the beginning of the study. With pregestational weight and height in the first antenatal
consultation, we calculated pregestational body mass index (pBMI); then, pBMI was cate-
gorized according to the percentiles derived from the World Health Organization growth
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charts for BMI for sex and age. The percentile pBMI was classified as follows: <3, low
weight; between ≥3 and <85, normal weight; between ≥85 and <97, overweight; and ≥97,
percentile obesity [29].

We registered the last gestational weight one week before delivery using a digital scale
(TANITA, Tokyo, Japan, model BWB-800; 0.010 kg accuracy). We calculated GWG by the
difference between the last gestational weight and the pregestational weight. GWG was
divided into three categories: insufficient, if the weight was below the recommendation;
adequate, if the weight gain was within the recommendation; and excessive, if the weight
gain was above the recommendation.

Neonatal anthropometric measurements were obtained in the first 24 h after birth.
Weight was obtained and registered using a digital pediatric scale (SECA 374, Hamburg,
Germany. Model Baby and Mommy, 1 g accuracy). We obtained the length in cm using an
infantometer, (SECA 416, Hamburg, Germany, 0.1 cm accuracy).

Other variables were obtained from clinical records, such as gestational age in weeks
and type of delivery: cesarean section or vaginal delivery. We registered socio-demographic
information to characterize our sample: chronological age; education level: elementary,
middle school, and high school; marital status: single, married, and cohabitation. Finally,
to determine the socioeconomic level, we used a questionnaire validated for the Mexican
population; the resulting categories within our sample were middle, low–middle and
low [30].

2.3. Ethical Aspects

This research was approved by the Institutional Ethics, Biosafety, and Research Com-
mittee (number 212250-49541-INPer). All adolescents and their guardians were informed
of the study’s objectives and procedures involved, emphasizing the voluntary nature of
their potential participation. We obtained written informed assent from the adolescents
and their guardians or parents. A numeric code identifying each adolescent mother was
used as a guarantee of confidential data collection and analysis.

2.4. Statistical Analysis

According to the distribution of the continuous variables, we calculated central ten-
dency measurements to characterize our sample. Regarding categorical variables, we
calculated relative and absolute frequencies. To compare frequencies of GWG and the
weight and length of offspring at birth according to DEB factors, we performed the Mann–
Whitney U test, Kruskal–Wallis test, or Student’s t-test. We also compared frequencies with
Pearson’s Chi-square test. We calculated four linear regression models for DEB factors
that could be associated with GWG and the birth weight and length of the offspring. We
calculated a crude model, and three models were adjusted by potential confusing variables.
Statistical significance was considered with a p-value < 0.050. All analyses were performed
using software Stata/v.SE16.1 (College Station, TX, USA).

3. Results

A total of 379 participants were included in the study. The mean age was 15.9 years,
and 19% were overweight/obese. The most common socioeconomic level was low–middle,
and the majority of participants were single. All maternal and neonatal characteristics are
shown in Table 2.
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Table 2. Characteristics of pregnant adolescents and their offspring (n = 379).

Variables Mean ± SD Minimum-Maximum

Maternal

Age (years) 15.9 ± 1.3 12–19
Menarche age (years) 11.5 ± 1.3 7–16

Pregestational weight (kg) a 50 (46–59) 28–100
Height (cm) 156 ± 5.6 139.4–176

Pregestational BMI a 21.2 (19–23) 13.5–39.1
Percentile BMI WHO a 57.8 (31–75) 0–100

pBMI Low weight b 17 (4.5)
Normal weight 290 (76.5)

Overweight 50 (13.2)
Obesity 22 (5.8)

Socioeconomic level b Middle 44 (11.6)
Low-middle 220 (58.0)

Low 115 (30.3)
Marital status b Single 217 (57.3)

Married 18 (4.8)
Living together 144 (37.7)

Education level b Elementary 96 (25.5)
Middle school 238 (63.1)
High school 43 (11.4)

Perinatal characteristics
Gestational age (weeks) a 39 (38–40) 26.6–41.3

Gestational weight gain (kg) a 13 (8.3–17) −7.75–35.5
Delivery b Cesarean section 162 (43.1)

Vaginal 217 (56.9)
Neonate

Birth weight (g) 2950 (2690–3235) 1030–4105
Length (cm) a 50 (48–51) 31–56

Gender b Girl 172 (45.4)
Boy 207 (54.6)

a Data are presented as median (percentile 25–percentile 75); b data are presented as frequency (%). SD: standard
deviation. BMI: body mass index. WHO: World Health Organization. pBMI: pregestational body mass index.

Nearly 50% of all adolescents reported at least one DEB; the most common DEB was
restrictive behavior, followed by binge eating behavior. Half the participants were worried
about becoming fat or eating too much; meanwhile, four out of ten presented control loss
over what they ate and/or excessively exercised (Table 1).

Compared with adolescents of normal weight, those with overweight or obesity had
a greater frequency of the three types of DEBs during their pregnancy, but statistical
significance was only observed for the comparison between pBMI and restrictive DEB (see
Figure 1).
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Figure 1. Disordered eating behaviors according to the pregestational BMI. a p-value based on Pearson’s Chi Square;
b p-value based on linear association Chi-square test.

Thirty-seven percent of the participants had excessive GWG, and 34.3% had insuffi-
cient GWG. Excessive GWG was more frequent among adolescents with restrictive behav-
iors; GWG categories were no different in the compensatory and binge–purge behaviors.
Regarding the weight and length of offspring at birth, no differences were observed be-
tween the pBMI categories nor the three types of DEBs (see Table 3). Nevertheless, it is
important to note that the birth weight of offspring of adolescents with pregestational
obesity tended to be lower than other pBMI categories (Table 3).

Finally, according to linear regression models, higher DEB scores in compensatory
strategies were associated with GWG only in the adjusted Model 4; restrictive behavior
score was associated with GWG in the crude and adjusted models; and binge–purge
behaviors were associated with higher GWG only in the three adjusted models. In contrast,
restrictive behaviors were positively associated with birth weight only in the adjusted
models 2 and 3. None of the DEBs were associated with birth length (Table 4).
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Table 3. Maternal gestational weight gain and neonatal birth weight and length according to maternal pregestational BMI and factors of disordered eating behaviors.

Gestational Weight Gain (%) Percent Neonatal Measurements at Birth

Variables Categories n GWG in kg a p-Value Insufficient
GWG b

Adequate
GWG b

Excessive
GWG b p-Value Birth Weight in g a p-Value Birth Length in cm a p-Value

Pregestational
BMI

Underweight 17 14.2 (13.8–19) 0.003 c 11.8 58.8 29.4 <0.001 d 2889 (2605–3155) 0.071 c 50 (47.5–51) 0.101 c

Normal
weight 290 13.0 (9.0–17.0) 41.7 29.7 28.6 2915 (2670–3225) 49 (48–51)

Overweight 50 12.7 (7.9–18.6) 24.0 20.0 56.0 3027 (2825–3340) 50 (49–51)
Obesity 22 10.0 (4.4–13.0) 27.3 9.1 63.6 2107 (2900–3335) 50 (49–51)

Restrictive
behaviors

Present 229 13.5 (9–17.9) 0.003 e 33.2 25.8 41.0 0.003 d 2978 (2700–3250) 0.237 e 50 (48–51) 0.927 e

Absent 150 12.0 (8–15.5) 43.3 32.7 24.0 2902 (2685–3208) 50 (48–51)
Compensatory

behaviors
Present 209 13.0 (9.0–17) 0.451 e 34.4 29.7 35.9 0.469 d 2925 (2685–3250) 0.692 e 49 (48–50) 0.777 e

Absent 170 12.5 (8.0–17) 40.6 27.1 31.4 2955 (2710–3225) 50 (48–51)
Binge-purge

behaviors
Present 218 13.0 (8.8–17) 0.559 e 34.9 30.3 34.9 0.503 d 2915 (2676–3250) 0.447 e 49 (48–50) 0.754 e

Absent 161 12.5 (8.2–17) 40.5 26.1 33.5 2958 (2720–3225) 50 (48–51)
a Data are presented as median (percentile 25–percentile 75); b data are presented as percentage; c p-value based on Kruskal–Wallis test; d p-value based on Pearson’s Chi-square test; e p-value based on
Mann–Whitney U test. GWG: gestational weight gain. BMI: body mass index.

Table 4. Linear regression models of the association of gestational weight gain, birth weight and length, with disordered eating behaviors.

Variables M1 M2 M3 M4

B p-Value B p-Value B p-Value B p-Value

Gestational weight gain
Compensatory behaviors 0.34 0.265 0.38 0.241 0.42 0.194 0.65 0.044

Restrictive behaviors 0.57 0.016 0.58 0.021 0.54 0.032 0.67 0.039
Binge-purge behaviors 0.41 0.077 0.65 0.014 0.60 0.023 0.65 0.013

Total 0.35 0.008 0.40 0.004 0.38 0.006 0.54 0.000
Birth weight

Compensatory behaviors −10.80 0.643 14.28 0.456 16.86 0.387 32.95 0.582
Restrictive behaviors 19.22 0.279 30.29 0.036 30.74 0.036 24.58 0.110

Binge-purge behaviors −10.45 0.550 −18.20 0.201 −18.16 0.253 −20.21 0.203
Total 2.94 0.769 5.77 0.481 6.49 0.432 2.44 0.774

Birth length
Compensatory behaviors −0.04 0.776 0.10 0.380 0.13 0.270 0.12 0.317

Restrictive behaviors −0.00 0.981 0.06 0.454 0.06 0.495 0.06 0.516
Binge-purge behaviors −0.06 0.789 −0.06 0.467 −0.08 0.390 −0.08 0.392

Total −0.01 0.908 0.02 0.813 0.01 0.796 0.01 0.845

M1: crude model. M2: adjusted model by maternal age and gestational age. M3: adjusted model by maternal age, gestational age, and socioeconomic status. M4: Adjusted model by maternal age, gestational age,
and maternal pBMI. B: beta coefficient.
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4. Discussion

In our study with pregnant adolescents, the most frequent DEB was restrictive be-
havior, followed by binge eating behavior. Excessive and insufficient GWGs were the
most frequent. Adolescents with restrictive behaviors had higher GWG. The restrictive,
compensatory, and binge–purge behaviors were associated with higher GWG.

The more frequent items were “I have worried about getting fat”, “Sometimes I have
eaten too much, that I have been stuck on food” and “I’ve lost control of what I eat”. These
results are similar to those obtained in a representative sample of Mexican non-pregnant
adolescents [31] with frequencies of 40.2, 61.1, and 29.7, respectively [13]. In addition, the
high frequency of DEB in non-pregnant adolescents might be associated with body image
dissatisfaction, especially among those who are overweight [21].

Our findings suggest that DEB persisted during pregnancy in adolescents. In contrast,
in adult women diagnosed with eating disorders, their eating disorders decreased during
the first trimester of pregnancy [24]. Nevertheless, they experienced remissions of binges
in the last trimester, especially among adult women with overweight or obesity [32]. The
difference between the persistence of DEB in pregnant adolescents compared to the decrease
in eating behaviors in pregnant adults may be due to those eating disorders being more
severe and chronic conditions than DEB [33]. The persistence of DEB during adolescent
pregnancy might be attributed to the fact that restrictive and compensatory behaviors have
been normalized; therefore, the behaviors are perceived as less severe or not problematic.

In the present study, excessive and insufficient GWG were the most common cate-
gories, appearing in four and three out of ten adolescents, respectively, similar to other
studies performed with young and low-income women [34–37]. In our sample of pregnant
adolescents from Mexico City, less than 30% had adequate GWG, which also coincides
with several reports from the United States and Canada [3,38,39]. These findings and
trends should draw attention to the potential adverse effects of inadequate GWG on
health in young women, suggesting the implementation of timely interventions to promote
adequate GWG.

We observed a relationship between restrictive, compensatory, and binge–purge
behaviors and higher GWG, even after adjusting for potential confounding variables,
similar to findings among Norwegian women with ED [25,26]. These results may seem
counterintuitive because restrictive behaviors and practices should lead to lower food
intake and, therefore, lower weight gain. A probable explanation for our finding may
be that the decontrol between restriction and subsequent binge–purge episodes carries
forward to an excessive energy intake [23] and higher GWG.

Among adult women with ED, it is expected that their neonates have either low or
high birth weight [19]. Women with ED have an energy intake so low or excessive, before
or during pregnancy, that it may affect the birth weight and length of the offspring [15,16].
On the contrary, in our study, we did not observe an association between DEB and the birth
weight and length of the offspring of pregnant adolescents. The lack of association could
be because DEB severity is not enough to affect the maternal energy and nutrient storage.

According to the most recent Mexican National Survey on Health and Nutrition,
female adolescents have a high intake of low-quality food and high sedentary level. In
addition, more than 35% of women in this age group are overweight/obese. Therefore,
adolescents who experience an early pregnancy with excessive gestational weight gain and
with any DEB may be at risk of overweight and obesity in the future [40].

5. Limitations and Strengths

We must recognize that we used a convenient sample of a unique health center in
terms of external validity. Therefore, the possibility of making any generalization is limited.
At the same time, this hospital is a reference center at a regional level in Mexico. Therefore,
the population that received antenatal care is heterogeneous in terms of geographical
areas where women live. Hence, our results should not be generalized to other social and
demographic contexts.
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The design of our study has some qualities that improve internal validity, although
there are some biases. We used a prospective longitudinal design, which allowed us to
guarantee that the exposition preceded the outcomes. Most previous studies had cross-
sectional design [25,39]. As in any observational research, we cannot exclude the possibility
that a confounding variable explains the associations that we observed. Comparability of
adolescent mothers with or without DEB was increased using multiple linear regression
models adjusted for relevant confounders (e.g., pBMI, see below). With these models, we
hope that some unmeasured characteristics were partially matched between adolescent
mothers with or without DEB.

Another major limitation of our study was that we did not include neonatal and
maternal adverse outcomes since they could be potential confounding factors for our
principal variables.

On the other hand, because the sample size was not calculated within our main
objective, we performed the power calculation for each linear regression model per outcome
variable, that is, GWG, birth weight, and birth length, using the software G*Power v3.1
(Faul, Erdfelder, & Buchner, 2009, Düsseldorf, Germany). The input parameters for the
two-tailed post-hoc tests were as follows: 0.05 precision; effect sizes of 0.54, 2.44, and 0.01;
a total sample size of 363; and six predictors; the calculated power was 99%, 99%, and 49%,
for GWG, birth weight, and birth length, respectively.

To our knowledge, our study is the first to explore and analyze the association of DEB
with GWG in pregnant adolescents, and the birth weight and length of their offspring,
taking into account the confusing role of pBMI. As previously reported [20,27,29], in our
sample, women with DEB had higher pBMI. Pregnant adolescents who worried about
becoming fat turned to restrictive strategies often, and they had higher pBMI. Therefore,
models were required to be adjusted by pBMI to control its effect on the association of DEB
and GWG.

The current research focuses on a scarcely explored age group, despite its physiological,
emotional, and social vulnerability. Our study generated novel information to serve clinical
and research personnel to continue this line of inquiry.

Our findings offer a first step to comprehensive antenatal care for adolescents in
health facilities. It may be a call to action for health authorities, particularly considering the
high prevalence of DEB and low frequency of adequate GWG. Many pregnant adolescents
reported concern about gaining weight, mainly among those with a higher BMI, which
could generate a vicious circle—the higher the BMI, the greater the risk for DEB practice,
leading to greater body weight [25].

DEB should be identified, monitored, and controlled by the health sector through
the provision of advice from qualified health personnel to adolescents, to try to achieve
adequate GWG. Otherwise, adolescents will incur a risk of high retention of postpartum
weight [41]. A reason for the above could be the lack of professional advice during
pregnancy.

6. Conclusions

In a group of adolescent mothers, restrictive, compensatory, and binge–purge be-
haviors were associated with higher GWG. Additionally, pBMI was associated with DEB.
However, DEB was not associated with the weight and length of the offspring at birth.

Our findings suggest that most adolescents keep maintain DEB during pregnancy,
leading to excess weight problems due to the consequences of binge behavior, such as the
accumulation of weight at an early age.
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