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This narrative review focuses on the contributing factors and health implications of night eating during pregnancy, based

on evidence from cross-sectional studies and longitudinal cohorts. The modern lifestyle and presence of pregnancy

symptoms contribute to night eating during pregnancy, which is likely to coexist and interact with multiple undesirable

lifestyle behaviors. Unfavorable nutritional characteristics associated with night eating have the potential to induce

aberrant circadian rhythms in pregnant women, resulting in adverse metabolic and pregnancy outcomes.
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1. Introduction

The timing of eating has become an important area of research given the increasing recognition of food intake as a

zietgeber (time cue) for the circadian system of humans . Eating food at times that contradict body’s natural circadian

rhythms, such as eating during the inactive/sleep phase, has been shown to entrain the expression of clock genes in most

peripheral tissues, e.g., liver, pancreas, skeletal muscle, adipose tissue, leading to misalignment between internal

circadian rhythms . Consequently, there is a potential adverse effect on metabolic physiology, increasing the risk of

diabetes, obesity, cardiovascular disease and possibly even cancer . Thus, desynchronization between the light-

entrainable central clock in the brain and food-entrainable peripheral clocks in tissues appears to be disadvantageous for

metabolism . This refers to the concept of chrononutrition—the study of food’s impacts on metabolism via the circadian

clock system . Chrononutrition reflects the basic concept that not only food quantity and quality, but also food timing is

critical for the well-being of an individual .

Maternal adaption in pregnancy induces changes in circadian rhythms  with marked alterations in the expression of

circadian clock genes . More specifically, changes in maternal peripheral clock gene expressions across pregnancy

drive downstream shifts in circadian expression of certain metabolic genes, such as glucoregulatory genes Pck1, G6Pase

and Gk to support healthy pregnancy . This indicates that when circadian rhythms during pregnancy are disrupted,

there is a potential for putting women at risk of developing metabolic disorders and adverse pregnancy outcomes. There

is established evidence that pregnant night-shift workers are at risk of miscarriage, prematurity, low birth weight and

hypertensive disorders . These findings have relevance to not only pregnant night-shift workers, but may also apply

to the general pregnant population who consume high energy intakes in the evening or at night with potential

chronodisruption. Night-time is a period when the body is naturally primed for rest in humans.

2. Potential Reasons for Maternal Night Eating

It is unclear whether maternal night eating is a behavior established before conceiving, or exaggerated or exhibited only

during pregnancy. This information is important to determine the target groups and time-point of interventions addressing

night eating (i.e., preconception or trimester specific during pregnancy). Understanding potential reasons for maternal

night eating during pregnancy might provide some clues on this aspect, and useful baseline information in developing

intervention strategies.

Lifestyle habits and time pressure have been frequently cited as contributors to unhealthy eating, including night eating

. Past studies have associated long working hours and shift work with irregular meal timing. Escoto et al.  studied

the relationship between the number of working hours per week and time-related beliefs to healthy eating among 2287

American adults. The study reported that individuals with longer working hours (>40 h per week) often pay little attention

to nutritional balance and have late dinners . A study in South Korea involving 340 nurses found that those with rotating

night-shift schedules were more often engaged in breakfast skipping and late night snacking, as compared to nurses

without night-shifts . Thus, it is expected that the same scenario can occur in working women who are pregnant.

However, compared to before pregnancy, women may be more likely to practice night eating after becoming pregnant due

to the presence of pregnancy symptoms and discomforts , which could disrupt their eating patterns .
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To our knowledge, only one study to date has explored the reasons for night eating among pregnant women. Based on a

qualitative survey involving 18 pregnant African American women (27–38 weeks gestation) who regularly ate between

8:00 p.m. and 6:00 a.m., altered sleep schedules, hunger, thirst, nausea, fetal movement and personal choice were the

common reasons for night eating . These women reported having difficulty sleeping at night, which caused them to

wake up later in the morning and delay their entire meal timing throughout the day . This is supported by a study

conducted in 266 Polish women (28–41 weeks gestation), showing that night eating was associated with insomnia during

pregnancy, although any causal-effect relationship is unclear . Forty percent of women who developed insomnia during

pregnancy reported constantly waking up at night to eat . Since insomnia occurs most frequently during the third

trimester of pregnancy , this may be accompanied with more frequent night eating.

In a qualitative survey by Kroeger et al. , a number of women reported constantly feeling hungry during pregnancy.

Some of them regularly woke up at a specific time during the night to eat and drink due to hunger and thirst. However, the

role of appetite in night waking behavior during pregnancy is uncertain. It has been proposed that such a phenomenon

may plausibly be due to impaired fat oxidation in these women . Fatty acids are the main energy source during

overnight fasting . There is evidence that individuals who engage in night eating have decreased fat oxidation 

. Although fat oxidation was found to be downregulated among obese individuals  and those who are prone to

obesity , little is known about whether there is downregulation of fat oxidation during pregnancy, which could contribute

to hunger at night.

It has been documented that pregnant women tend to experience nausea in the morning, causing them to eat less during

the day but more at night . This was supported by a study in Brazil following pregnant women from 4 to 37 weeks

gestation, showing breakfast skipping was more prevalent in night eaters than day eaters throughout pregnancy .

Another study involving Norwegian pregnant women at 17–22 weeks gestation reported that nausea was positively

associated with an evening meal pattern tendency . In addition to nausea, low appetite in the morning might also cause

women to delay their temporal distribution of food intake. In a clinical trial examining circadian influences on appetite

among 12 healthy adults, the circadian rhythm in hunger reached a trough at 8 a.m., indicating appetite was clock-

controlled and reached at its lowest in the morning .

Night-time fetal movement is common during the third trimester of pregnancy; a few studies have demonstrated that fetal

movement increased along the day, with peak activity between 9:00 p.m. and 1:00 a.m. . Some pregnant women

have interpreted fetal movement as a fetal demand for food, prompting them to wake up and eat .

On top of pregnancy symptoms and physiological reasons, night eating during pregnancy has been reported to be

influenced by personal preference and psychosocial factors . For personal preference, it is consistent with the Theory

of Planned Behavior, indicating that individuals often hold a belief or attitude about eating whenever they want to rather

than adhering to a fixed eating schedule . This applies to food craving, which is common during pregnancy , and

craving frequency has been associated with increased night snacking . The influence of other members in the

household was cited as the primary psychosocial influence on night eating . This suggests that the likelihood of

engaging in night eating is related to an individual’s beliefs and household environment.

3. Night Eating and Maternal Health Outcomes

There is evidence of impaired glucose metabolism in response to night eating among pregnant women , which is

likely attributable to relatively low insulin sensitivity during this time . However, a weight-dependent effect was

observed. A study by Chandler-Laney et al.  showed that independent of daytime energy intake, increased night-time

energy intake was associated with reduced dynamic β-cell response in the obese pregnant women (pre-pregnancy BMI ≥

30 kg/m ), but not in those who were of a normal weight (pre-pregnancy BMI < 25 kg/m ). In contrast, a later study by Loy

et al.  reported that independent of TDEI, pregnant night eaters who were lean (pre-pregnancy BMI < 23 kg/m ) had an

increased fasting plasma glucose, but this association was not found in those who were overweight/obese (pre-pregnancy

BMI ≥ 23 kg/m ). The authors proposed that this discrepancy may be due to the marked suppression of insulin sensitivity

in the morning among overweight/obese individuals, leading to failure detection for a further reduction in insulin sensitivity

. In the aforementioned study , when further examination of night-time carbohydrate intake was performed,

independent of TDEI, a high carbohydrate intake at night instead of during the day was associated with reduced glucose

tolerance and lowered insulin secretion in obese pregnant women. This finding is supported by an earlier study which

revealed that night snacking of carbohydrate-rich foods was more often observed in women developing gestational

diabetes mellitus (GDM) than those with normal glucose tolerance . Observations in pregnant women are in agreement

with evidence in adults, indicating that food timing and the amount of dietary carbohydrate could affect glucose

metabolism . Indeed, dietary carbohydrate composition (e.g., highly vs. poorly digestible carbohydrate) has been
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shown to heavily influence the clock in regulating glucose homeostasis . Taken together, maternal night-time energy

intake and specifically, the amount and type of night-time carbohydrate intake have the potential to affect glucose

tolerance and β-cell function during pregnancy, and the risk of GDM development.

A prospective cohort study reported that compared to pregnant women with lower night-time energy intake, those with

higher night-time energy intake had an adverse pattern of gestational weight gain (GWG) in the third trimester,

independent of pre-pregnancy BMI . Of note, there were no differences in TDEI and macronutrient intake in the third

trimester between these groups of pregnant women . Another prospective cohort study further demonstrated that night

eating during pregnancy was associated with greater weight retention of at least 5 kg at 18 months postpartum,

independent of TDEI and early pregnancy BMI . GDM, GWG and breastfeeding practice after delivery did not alter this

association . Based on this observation, the authors suggested the possibility of persistent night eating behavior

beyond pregnancy, with implications for long-term obesity risk . These findings are consistent with a meta-analysis of

observational studies in adults, reporting an association between greater night-time energy intake and higher BMI .

Given that night time is a period with delayed gastric emptying , decreased thermic effect of food and reduced resting

metabolic rate , consuming a large amount of energy during this period may be detrimental to metabolic processes

during pregnancy by dysregulating circadian rhythms, disrupting hormone secretion and altering gut microbiome .

Aside from metabolic implications, maternal night eating has been associated with the duration of gestation. Pregnant

night eaters in the second trimester were reported to exhibit a shorter gestation and a greater likelihood of delivering

preterm (<37 weeks gestation), independent of TDEI, sociodemographic and lifestyle factors . This association was not

altered by bedtime or glycemic measures during pregnancy . The study provided new evidence on the role of night

eating in preterm delivery. Indeed, this finding is supported by the Nurses’ Health Study, which demonstrated an increased

risk of preterm birth in nurses working night-shifts, most likely explained by circadian disruption . It has been reported

that consuming foods at night may suppress melatonin  due to circadian misalignment , leading to dysregulation of

oxytocin, uterine contractility and birth timing . Although the shift or delay in meal timing during the rest phase is less

severe in night eaters compared to shift workers, pregnant women with night eating may remain exposed to a milder form

of chronodisruption that contributes to preterm birth. In contrast, evening meal pattern during mid-pregnancy as assessed

in the MoBa study was not associated with preterm birth; however, the study did not evaluate night-time energy intake .

4. Concluding Perspectives

To better evaluate and understand maternal night eating, the use of multiple-day food diaries or 24 h recalls across

varying trimesters of pregnancy is an ideal approach. In addition to being more reliable, it enables the evaluation of night

eating behavior changes throughout pregnancy. Importantly, using a food diary or recall allows flexibility of using different

time frames and different energy intake cut-offs to define night eating and night eaters according to the local context, e.g.,

nightfall period and dinner time, as geographical and cultural differences are present in the temporal distribution of eating.

Although this method may hinder data harmonisation for the comparison of findings, it allows us to understand how a

certain proportion of TDEI and diet composition during a specific period of the night within a population could impact on

health. This facilitates the design and development of dietary interventions based on meal timing which is socially and

culturally appropriate.

The current review focused on providing an overview of the potential contributing factors and health effects of night eating

during pregnancy based on evidence from observational studies (Figure 1). Targeting nutrition as a strategy to optimize

pregnancy outcomes is an important research agenda for scientists and dietitians/nutritionists. Timing of energy intake

and diet composition appear as potential novel approaches to address metabolic complications during pregnancy and

adverse birth outcomes. Based on the limited numbers of studies discussed, high night-time energy intake and its

nutritional profile may play a role in contributing to impaired energy and glucose metabolism, and reproductive hormone

disruption during pregnancy. In other words, it seems that managing the amount of energy intake and food choice during

the night may offer part of the solution to reducing adverse pregnancy outcomes. Intervention trials are warranted to

provide more definitive information in this field. Food types, attitude, behavioral components (e.g., lifestyle and

chronotype) and pregnancy symptoms relating to night eating are important aspects to be considered in the design of

intervention that aims at addressing night eating. This will help to facilitate adherence and to better predict the

effectiveness of a given intervention by accounting for these factors in the analysis. If the results are promising,

management strategies for night eating should be addressed in nutrition guidelines and counselling for pregnant women.
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Figure 1. Potential contributors, associated characteristics and effects of night eating during pregnancy. Modern lifestyle

and the presence of pregnancy symptoms contribute to night eating during pregnancy, which coexists and may interact

with multiple undesirable lifestyle behaviors. Unfavorable nutritional characteristics associated with night eating have the

potential to induce aberrant circadian rhythms of pregnant women, resulting in adverse pregnancy outcomes.

To have better understanding of how night eating relates to health, both evening meals and nocturnal snacks should be

analyzed separately due to the potential variation in metabolic implications. A snack, defined as a feeding event not

motivated by physiological hunger but elicited by an external non-physiological stimulus, has been proposed to exhibit

different energy substrate utilization from taking a meal, which is triggered by hunger . Increasing evidence suggests

that negative metabolic implications may not occur if the bedtime snack is low in calories and rich in certain nutrients such

as protein . In addition, in studying food timing, components including meal (ir)regularity (meal skipping/delaying),

eating frequency (number of meals and snacks) and fasting interval (duration of daytime or night-time fasting, spacing of

eating) should be taken into account as they are inter-connected. In a recent large-scale clinical trial using machine-

learning to predict human postprandial responses to food intake, both meal timing and periods of fasting have been

proposed to offer a large potential for improving the prediction of postprandial responses linked with cardiometabolic

disease .

Nevertheless, most aforementioned components have been scarcely explored in pregnant women. A few epidemiological

studies have reported that pregnant meal skippers may be at risk of preterm delivery . In particular, breakfast

skipping in early pregnancy was associated with offspring obesity development through the first 12 years of life .

However, it is not known whether the observed outcome was contributed by breakfast skipping or because of night eating,

given the positive association between these two variables . This suggests a need for future studies to take into

account night-time energy intake to determine the relative benefit of breakfast eating compared to night eating. In addition,

compared to dinner skipping, whether breakfast skipping imposes a more detrimental health effect remains an

unanswered question. This is built on the basis of hypothesized differential phase effects (day and night) of fasting period

according to natural circadian rhythms on metabolic regulation.

As most existing studies have focused on trimester-specific dietary assessment, prospective cohorts are needed that

assess maternal diet using multiple food diaries or recalls across trimesters, including during the preconception phase.

This will allow the investigation of meal pattern changes and specific windows when circadian eating may have started to

impose a detrimental effect on pregnancy outcomes. Advanced technologies, such as using mobile phone apps to record

diet and food images with time-stamps, and the wearing of continuous recording devices to measure 24-h blood glucose

and activity, will provide valuable information to aid understanding of how temporal eating patterns influence physiological

processes and health. Importantly, investigations on mechanistic pathways underlying night eating and maternal-fetal

health outcomes, immediately and long-term, are required. In pregnant rodents, disrupted food timing (eating during the

day for nocturnal animals) has been shown to cause aberrant circadian rhythmicity in both the mother and fetus , and

could potentially modify microbiota profiles in ways that lead to metabolic disorders , but the translation of these

mechanisms to pregnant women has yet to be performed.
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