
 

Abstract—Maternal depression is a prevalent disorder among 

mothers: nearly 20% of women have experienced different 

levels of depressive symptoms during motherhood. The 

symptoms usually disappear by three years after their children 

were born, but some women experience them chronically. 

Maternal depression has been researched in terms of its negative 

influence on offspring since the 1960s. Children of chronically 

depressed mothers show delays in cognitive, emotional, and 

behavioral development. Moreover, they may even face mental 

health challenges themselves. How does maternal depression 

influence offspring? Previous studies have focused on the 

behaviors of mothers and found that mothers with depression 

interact with their children in a less engaging way. Recently, 

more researchers started to pay attention to the biological 

mechanism of this maternal depression’s negative influence. 

Cortisol, a hormone associated with stress, is regarded as a 

potential pathway of the transgenerational transmission of 

depression. Mothers with prenatal depression have elevated 

cortisol level during pregnancy, which is passed down to their 

children. After they are born, children of depressed mothers 

react to stress with more dramatic changes in cortisol level and 

compromised stress-coping abilities. Moreover, prenatal 

maternal depression also seems to shape the functional 

connectivity of amygdala, a brain area related to stress and 

emotions. For life situations like schooling, competing with peers 

or making significant decisions, children with decreased or 

abnormal stress-coping abilities will be in disadvantageous 

positions. Attenuated stress coping abilities brought by 

hormonal and neural changes may be a biological mechanism 

for children’s lower performance in cognitive and behavioral 

tasks. 

 
Index Terms—cortisol, maternal depression, offspring 

development, stress 

 

I. INTRODUCTION 

Motherhood is not easy, and it can be a challenge both 

physically and emotionally. Pregnant women not only have 

to bear with weight changes and increasing daily 

inconveniences like restricted diet and lack of sleep, many of 

them also suffer from unstable emotional states and even 

mental disorders. In fact, 6.9% to 20% of pregnant women 

experience severe depressive symptoms. After child 

deliverance, 10% to 15% mothers experience postpartum 

maternal depression, and it may last throughout their lifetime 

[1]. In addition to the maternal depression’s substantial 

prevalence and serious effect on mothers, another concerning 

factor is that maternal depression can have significant 

negative influence on offspring development. Studies show 
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that maternal depression may influence children’s social 

and language development through different parenting 

behaviours and everyday mother-child interactions. For 

example, children of depressed mothers are less likely to get 

consistent responses from their mothers and to develop secure 

attachment type [2]. 

Although most previous studies have focused on how 

mothers’ depressive symptoms in social interactions 

influence offspring development, these effects are not as 

substantial as expected in longitudinal studies: they can be 

adjusted through interventions designed to improve parenting 

style of depressed mothers and their interactions with 

offspring [3], [4]. However, recent studies start to pay more 

attention to the biological effects of maternal depression. For 

example, depressed pregnant women tend to release higher 

levels of stress-related hormones, which may delay fetus 

development prenatally, before any mother-infant 

interactions even take place [5]. In fact, infants whose 

mothers have depressive symptoms during pregnancy are 

more likely to be born immature and underweight. This 

process, known as the programming effect, can even directly 

influence offspring’s biological architecture, shape their 

developmental trajectories, and increase future risks of 

psychopathy or neurological disorders [6]. For example, 

experiencing elevated stress-related hormones in uterus may 

alter offspring stress coping abilities through the 

hypothalamic-pituitary-adrenal (HPA) axis [7]. Stress coping 

abilities matter for school performance and navigation 

through complicated social environment in adulthood. In this 

way, the negative biological effects of maternal depression 

may also set children up for delays in offspring social and 

cognitive development. 

Biological influences are more long-lasting and harder to 

intervene than merely behavioural ones, as some 

physiological changes may be irreversible. Prenatal anti- 

depression medication has been shown to lessen 

programming effect by suppressing the amount of stress- 

related hormones during pregnancy [8]. It is known that 

maternal depression influences offspring development 

negatively in various ways, but the specific mechanisms 

remain unclear. We suggest future studies to focus on the 

biological mechanisms of depressive symptoms’ 

transgenerational transmission from mothers to their 

offspring, and the connections between biological changes 

and cognitive or behavioural delay in offspring. These 

investigations will help develop more efficient interventions 

alleviating the negative effects of maternal depression on 

offspring. 
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II. INFLUENCE ON OFFSPRING DEVELOPMENT 

Maternal depression influences offspring development 

negatively from prenatal to postnatal, physiologically, 

cognitively and emotionally. Children of mothers with 

depression have higher risk of cognition development deficit 

or delay. Experiments found that infants of depressed mothers 

have higher risks of depression, conduct disorders, and 

attention disorders [9]. They are also more likely to have 

difficulties in maintaining friendly social interactions, 

sharing, and helping others. These effects are related to the 

way depressed mothers interact with their children. For 

example, depressed mothers are more likely to fail to elicit 

infants’ attention or to not respond to infant behavior [10]-

[12]. However, maternal depression can have an impact on 

offspring even before they are born. Research shows that 

mothers with depression are more likely to come from 

disadvantageous living environments where there is 

increased substance use and higher distress during pregnancy. 

They are more likely to experience other stressors, such as 

financial hardship, being a single mother or social isolation. 

This stressful environment may increase the risk of infant 

premature birth and lower birth weight [13], [14]. Importantly, 

birth weight is shown to be positively associated with 

cognitive and language development [15]-[17]. In this way, 

maternal depression affects infant development through 

physical to mental delays. In addition to that, maternal 

depression influences offspring’s biological development 

before birth through increased levels of stress-related 

hormones, like cortisol [7]. It is also associated with structural 

changes in left amygdala, a key brain region involved in the 

activation and regulation of emotional states [6]. Through 

hormonal and neural changes, offspring may also experience 

struggles with emotional regulation. 

A. Influence Through Social Interactions and Attachment 

It has been suggested that the symptoms of depression such 

as low mood, low energy, loss of interest, helplessness, 

irritability or excessive concern towards children [18]— 

prevent mothers from offering an optimally sensitive 

interaction with their children. In other words, the parenting 

behaviors of depressed mothers are altered and regulated by 

depression. Thus, they fail to respond actively and effectively, 

or to maintain high levels of attention to their children. They 

engage children with activities or play significantly less often 

[19]. These disadvantageous parenting styles decrease the 

chance for infants to develop secure attachments with their 

mothers. Instead, they are at a higher risk of developing 

Avoidant or Disorganized types of attachment. Disorganized 

attachment is a strong predictor of later externalizing 

problems and cognitive delay [2]. Moreover, the behaviors of 

depressed mothers are more likely to be hostile and coercive. 

Growing up in this kind of environment, children are more 

likely to have emotional and behavioral issues [20], and show 

significantly more depressive symptoms before puberty [7] 

B. Negative Effects on Cognitive and Language 

Development 

As mentioned above, disengagement and lower quality of 

interaction are prevalent between depressed mothers and their 

children. The lack of high-quality interaction gives rise to not 

only insecure attachment and adverse social abilities, but also 

delay in development of language and cognition. Children of 

depressed mothers demonstrated a decline in age expected 

cognitive skills while those of non-depressed mothers 

showed age expected increases [3]. Although the delay in 

cognition development can be improved by using Toddler-

Parent Psychotherapy (TPP) [3], still children with depressed 

mothers showed lower verbal IQ scores. On top of that, the 

interaction between depressed mothers and children also 

influences the development of language. When mothers 

speak to their infants, they use child-directed speech, a special 

intonation pattern which has inflated fundamental frequency, 

greater amplitude, simplification of vocabulary and more 

repetition [21]-[23]. This special speech style is essential to 

infant language development. However, depressed mothers 

use child-directed speech significantly less, and even when 

they use it, their child-directed speech fails to promote 

associative word learning [24]. More specifically, infant 

associative word learning based on mothers’ child-directed 

speech is negatively associated with mothers’ self-reported 

depression severity level. This shows that the quality of child- 

directed speech produced by mothers with more serious 

depressive symptoms is compromised, which fails to draw 

infants’ attention. 

Despite ample evidence on maternal depression and 

delayed offspring cognitive and language development, there 

are also contradictory observations. In Piteo and colleagues’ 

study in 2012 [25], they found no association between poorer 

infant development and postnatal depression in the first 6 

months after infants were born. The cognitive, language and 

motor development of infants of mothers with depression, at 

6 weeks and then at 6 months, are not significantly different 

from those of mothers without depression. It may be true that 

not all maternal depression will cause developmental delay. 

However, future studies should investigate how severity of 

depression mediate its negative effects on offspring 

development, and especially pay attention to mothers with 

chronical and severe depressive symptoms. 

C. Negative Effects Through Biological Mechanisms 

The primary stress-related hormone we mentioned above 

that affects offspring development prenatally is called 

cortisol. Cortisol is a hormone that makes people feel nervous, 

anxious or even angry, and a quick increase and decrease of 

it is characterised as physiological reaction of stress. Cortisol 

is released by hypothalamic-pituitary-adrenal (HPA) axis, a 

critical adrenocortical system that controls responses to stress 

and also regulates the immune system, emotions, sexuality 

and digestion [26]. Pregnant mothers with depression have 

higher levels of cortisol. As a result, their infants, whose 

growths are shaped by the environment in the uterus, have 

elevated cortisol levels too, even months after they are 

delivered [27] [28] [29]. For example, infants of comorbid 

mother with depression and anxiety have higher cortisol 

production over the day and bedtime at 6 months of age [30]. 

Constantly or easily increased cortisol level may exhaust the 

HPA axis system, which is detrimental to infants’ stress 

coping abilities and emotional regulations. In de Weerth and 

colleagues’ study, higher mother prenatal cortisol levels were 

shown to predict more infant negative facial expressions, 

crying and fussing, during mother-infant interactions up to 5 

months of age [26]. However, this effect in dramatic reactions 

International Journal of Social Science and Humanity, Vol. 12, No. 1, February 2022

58



to stress does not go away with development. Children with 

chronically depressed mothers show lower baseline cortisol 

in non-stressful situations, and a more dramatic 

cardiovascular response to acute stress at the age of 9.5 [7]. 

The same study also found that child’s cortisol 

level is also associated with maternal depressive symptoms. 

Children with normal initial cortisol levels have mother with 

gradually declining depressive symptoms over years, 

whereas children with abnormally lower baseline cortisol 

level have mothers with chronic depression with little change 

over time. In another study [31], although no evidence about 

the connection between infant cortisol level and postpartum 

anxiety was found, infant stress reactivity and prenatal 

maternal stress was found to be significantly correlated. 

In addition to infant abnormal hormonal and 

cardiovascular reactions to stress, evidence of maternal 

depression’s negative influences in the neural connectivity 

level was also found. Amygdala, known as the core of fear 

processing, is an essential brain region that regulates 

emotional responses including fear, anxiety and aggression, 

and controls stress reactivity. It also has an important role in 

the memory processing and decision-making process. 

Notably, studies show that at 6 months of age, infants of 

mothers with severe prenatal maternal depression form 

amygdala connectivity patterns similar to those seen in adults 

with depression [6]. Infants at 6 months of age already have 

well developed functional connectivity among brain regions. 

This is especially concerning as it suggests that infants’ 

abnormal neural connectivity may not be altered. This neural 

effect is indeed long-lasting: another study shows that 

prenatal maternal depression predicts increased amygdala 

volume in 7-year-old offspring [32], while enlarged 

amygdala predicts major depression [33]. Through this 

biological pathway, depressive disorder passes down from 

mothers to offspring and to more generations, even if mothers 

make tremendous amounts of efforts to change their parenting 

styles on a behavioral level. Finally, the influences in 

hormonal and neural domains are not independent from each 

other but intertwined. Higher cortisol level is also associated 

with a larger amygdala volume, when both are associated 

with depressive symptoms [33]-[35]. This finding 

underscores the complexity and irreversibility of biological 

influences of maternal depression. 

D. Lasting Influence Over the Years 

How long will the negative effects of maternal depression 

last? In a longitudinal study [30], 6 months old infants of 

comorbid mothers with depression and anxiety have higher 

cortisol levels compared to both infants of depressed and non- 

depressed mothers. However, at the age of 18 months, the 

difference goes away, which may be explained by the 

developmental plasticity of infant HPA axis. The effect of 

maternal depression on language development delay can be 

detected at a very early age, which means that behavioral 

intervention can take place as early as possible to prevent or 

attenuate the delay. Although depressed mothers are found to 

be less responsive or sensitive during interactions with young 

infants, a study found no quality difference in mother-child 

interactions between mothers with depression and without 

when children are at preschool age [31]. 

Nevertheless, other studies show that the negative 

influences may be long-standing. For example, a study by 

Gump and colleagues on 9.5-year-old children shows that the 

effects of maternal depression on cardiovascular, 

adrenocortical, and emotional functioning last at least until 

puberty [7]. Moreover, amygdala functional networks do not 

change much throughout a lifetime. Thus, the influence of 

maternal depression on left amygdala functional connectivity 

can persist into later life until adulthood and increase the risk 

of depression [7]. Even on a purely behavioral level, 

maternal depression predicts conduct problems in offspring, 

both emotionally and behaviourally until puberty, which 

successively predicts offspring depression at the age of 17 

[36]. The effects of maternal depression on offspring are parts 

of the heterogeneous causes of future disorders. Although 

some of the effects of maternal depression could be prevented 

or alleviated through certain intervention or therapy, other 

may affect offspring for their lifetime in various ways. 

E. Improvement Through Intervention Programs 

Are there any solutions to eliminate or weaken the negative 

effects of maternal depression? The answer is yes. The study 

found that prenatal psychotropic medication treatment not 

only helps with prenatal maternal depressive symptoms but 

also infant cortisol level after they are born [9]. However, the 

long-term effects of medication on infant cortisol reactivity 

are unknown. Medication use during pregnancy should still 

be considered carefully and more clinically oriented follow- 

up studies should be conducted. After delivery, negative 

effects primarily stem from the unengaging interactions 

between depressed mothers and infants. Interventions on 

improving maternal communication styles can weaken the 

negative effects of maternal depressive symptoms. A study 

by Cicchetti and colleagues in 2000 [4] examined the effect 

of Toddler-Parent Psychotherapy (TPP), an intervention 

program aiming to improve the relationship between mothers 

and infants. As a result of this intervention, the cognitive 

functioning of infant from depressed group improves to 

match that of non-depressed group, which suggests that 

cognitive developmental deficits can be alleviated and 

prevented by early intervention. Similar evidence from 

Verduyn and others [5] shows again that child problems and 

maternal depression can be lessened by early intervention. 

 

III.   CONCLUSION 

Maternal depression mainly influences offspring’s social, 

language and cognitive development through the 

characteristics of depression such as low energy and loss of 

interests. The inactive interaction between mothers and their 

offspring can result in delays in social, language and 

cognitive development. Luckily in general these effects may 

not last for a long time and can be corrected by proper 

interventions designed to improve the quality of mother- 

infant interactions. These effects may disappear as offspring 

associate with other family or friends without depressive 

symptoms or as their mothers get better. However, prenatal 

programming effects through elevated cortisol level or altered 

amygdala connectivity are more likely to have a long-lasting 

influence, for biological changes are less likely to be reversed. 

These biological effects may aggravate offspring stress 

coping and emotional regulation abilities and may increase 
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their future risk of depression. Motherhood is a challenge 

physically and mentally. Future studies should investigate the 

biological mechanisms of the transgenerational influence of 

maternal depression from mothers to offspring, so that 

researchers can identify and help mothers with depression 

early on. Moreover, more sociological studies should be 

conducted to find ways to improve pregnant women’s living 

environment and remove potential stressors. These efforts 

will not only help a great number of women, but also 

ameliorate the negative influences of maternal depression on 

offspring and the potential generations to come. 
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