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Abstract 

Introduction and purpose: Postpartum depression (PPD) is one of the most common 

conditions in childbearing. It is estimated that 10-15% of mothers develop PPD. Oxytocin has 

recently been implicated in the pathophysiology of several neuropsychiatric disorders 

including PPD. The aim of this study is to, on the base of recent studies, investigate whether 

oxytocin has an impact on PPD and if it can be used as a way of diagnostic indicator or 

treatment.  

Brief description of the state of knowledge: Studies indicate that there is a relationship 

between oxytocin and PPD. Depression and anxiety after delivery were observed more 

frequently among women with lower oxytocin plasma levels. Basing on the oxytocin plasma 

levels in the third semester of pregnancy, the risk of PPD can be predicted. This relationship 

was observed in women who were breastfeeding as well as in those who ceased. Some studies 

indicate that depression development may be inhibited thanks to oxytocin. Exogenous 

oxytocin has been proven to improve prosocial behaviour and reduce negative emotional 

responses in mother-children relations. It may also increase mother’s attention to baby. Some 

studies have stated that intrapartum oxytocin administration decreases the rate of PPD 

symptoms but studies on treatment with oxytocin are not unanimous. 

Conclusions: Oxytocin plays an undeniable role in pathophysiology of postpartum depression 

and it may be regarded as a diagnostic indicator and therapeutic target. However, more studies 

are needed to clarify this intricate relationship. 
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Introduction and objective 

For the majority of women, having a baby is a time full of joy, happiness and a feeling of 

maternal fulfillment. Pregnancy and the period after child delivery may be an especially 

vulnerable time for mothers. During pregnancy women often experience intense emotional 

and biological changes, which together with risk factors, may lead to development of different 

mental disorders. Postpartum depression (PPD) is one of the most common and disabling 

conditions of childbearing, but it is treatable. It is estimated that 10-15% of women develop 

PPD [1].  

PPD is characterized by depressed mood, feelings of guilt and worthlessness, anhedonia, 

reduced energy, crying for "no reason", sleep and appetite disturbances, low self-esteem, 

cognitive dysfunction and even suicidal thoughts [2]. These symptoms cause a functioning 

revolution in mother's behavior, diminishing a woman's quality of life, influences her social 

relationships and especially causes an impairment in the mother-child bond. In consequence, 

such distress may have a substantially negative impact on the child's proper cognitive, social, 

behavioral, motor and emotional development [3]. According to the American Psychiatric 

Association's Diagnostic and Statistical Manual of Mental Disorders, 5th edition PPD can be 

diagnosed, if the onset of  symptoms occur during pregnancy or in the 4 weeks following 

childbirth [4]. But, a number of clinicians and researchers assume that the occurrence of PPD 

varies from 4 weeks to even 12 months after delivery [5]. 

The pathophysiology of PPD depression is complex and not fully determined. However, there 

are various risk factors including biological, psychological, socioeconomic, genetic, immune 
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and hormonal factors that contribute to the onset of PPD [2]. Major factors include: previous 

medical or family history of depression or other anxiety disorders; high risk pregnancy 

(preterm birth, the infant's impaired functioning, stress during pregnancy); low socioeconomic 

status. 

Recently, a lot of attention was paid to oxytocin and its relationship with postpartum 

depression. This hormone, whose main functions are stimulation of milk production and 

uterine contraction, also plays an important role in social recognition and bonding [6]. The 

aim of this study was to review the current literature on the relationship between oxytocin and 

postpartum depression as well as its therapeutic use in this condition. Evidence gathered here 

may guide further investigation and clinical recommendations. 

This review presents recent studies available in PubMed base, investigating the relationship 

between oxytocin and postpartum depression (studies from 2016-2020) or treatment of PPD 

with oxytocin and its results. We included studies on humans as well as on animals. 

 

Results 

Endogenous oxytocine 

The aim of the first presented study was to analyze if OXT plasma levels has an 

association with affective symptoms in women during the third trimester of pregnancy. 13 

women with an affective disorder (treated during examination) were compared to 9 women 

with preeclampsia and 12 women without disorders, overall 25 patients took part in this study. 

Two groups were distinguished, accordingly to oxytocin levels: one of them with the OXT 

smaller than 45 pg/mL and the second one with 45 pg/mL or more. Independently of other 

disorders, patients with OXT plasma levels smaller than 45 pg/mL featured worse on the 

Edinburgh Postnatal Depression Scale (EPDS) and the State/Trait Anxiety Inventory Form Y 

(STAI-Y) state total scores in comparison to women with OXT plasma 45 pg/mL or more 

(p=0,01). Except of this, no statistically significant difference was noticed between 3 

researched groups. On this account the most important conclusion was formed: depression 

and anxiety are more frequent among women with lower OXT plasma levels, regardless of the 

diagnosis of preeclampsia and affective disorder [7].  

Authors of another study drew blood samples of 74 pregnant women in the third 

semester of pregnancy (between 30
th

 and 34
th

 week of gestation). Their purpose was to check 

if prenatal OXT plasma level is a potential predictor of the risk of PPD. To assess depressive 

symptoms the EPDS scale was used and women were divided into two groups – 14 

participants with 10 or more points in the EPDS scale were at risk of PPD development (rPPD 

group) and the rest – 59 participants in nPPD group. Plasma OXT level significantly predicted 

PPD symptoms (p<0,05) – OXT levels were lower in the rPPD group. In 83,6% of cases, the 

OXT plasma level confirmed a correct qualifying into a given group [8].  

Jobst et al. evaluated 100 women in the 35
th

 and 38
th

  week of pregnancy and three 

postpartum women: 2 days, 7 weeks and 6 months after delivery. “Depressed” group was 

qualified using the Montgomery-Asberg Depression Rating Scale on which patients got 10 or 

more points. In all the participants, the levels of plasma OXT were higher 6 months 

postpartum than in the 35
th

 week of gestation. But the biggest difference was between the 

“depressed” group, in which 2 days after delivery OXT plasma levels decreased compared to 
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the 38
th

 week of gestation and the “non-depressed” group in which OXT plasma levels were 

higher 2 days after delivery in the comparison to the postpartum period [9]. 

66 healthy pregnant women in the third trimester and at 6 weeks postpartum were 

evaluated with the aim to verify the interdependence between the OXT level and depressive 

symptom severity. The oxytocin level was examined during the pregnancy and after the 

delivery, depressive symptoms were measured using EPDS. 13 patients had a previous major 

depressive episode and 53 have not such episodes. In the third trimester depressive symptoms 

were not associated with the oxytocin level (p=0,19). The oxytocin level (the report from the 

third trimester) was not useful to predict PPD symptom severity in women without major 

depressive disorder (MDD) (p=0,219), nonetheless in the case of women with  MDD it was 

helpful (p=0,003) [10]. 

Some associations between Postpartum Depression, Breastfeeding and Oxytocin Level 

among Latina Mothers were described by Sandraluz Lara-Cinisomo et al. 34 Latina Mothers 

were observed from their third trimester of pregnancy until 8 weeks postpartum. 2 scales were 

used: EPDS and STAI. 8 women (n=8) were depressed at the beginning of the research and in 

the 8-week laboratory visit 6 women had more than 10 points in the EPDS scale. It has been 

observed that women who were depressed at 8 weeks postpartum and stopped breastfeeding 

had lower OXT levels than women who were not depressed and stopped breastfeeding 

(p=0,044). In addition, women who stopped breastfeeding before 8 weeks postpartum had 

higher EPDS subscale scores (p=0,002) at this stage (8 weeks postpartum) [11].  

Stuebe et al. recruited 52 women in their third trimester of pregnancy, who were 

examined psychiatrically with the depression and anxiety disorder modules of the Structured 

Clinical Interview Non-Patient version (SCID-NP) usage. The blood samples were also drawn 

from the participants for OXT levels assessment. Mothers completed the Edinburgh Postnatal 

Depression Scale (EPDS) and the Spielberger State and Trait Anxiety Inventories (STAI). 

Lower OXT levels during breastfeeding were stated to be inversely correlated with maternal 

EPDS and STAI-State and STAI-Trait anxiety scores among 39 women who breastfed at 8 

weeks postpartum, whereas lower oxytocin levels were denoted in case of higher anxiety and 

depression scores during feeding [12]. 

The authors of another work (Cox et al.) took into account the results of the same 

group of women as Stuebe et al., who were subjected to a standardized stressor, the Trier 

Social Stress Test (TSST) at 8 weeks postpartum - 39 of them were breastfeeding during the 

period when TSST was performed. Mood symptoms were assessed using the EDPS scale  and 

Spielberger. Mothers’ OXT blood levels were quantified as well. Symptomatic breastfeeding 

women tended to manifest lower OXT levels during breastfeeding with higher cortisol levels 

both during breastfeeding and the TSST. There was also a positive correlation between OXT 

and cortisol levels during TSST (instead of the expected negative correlation, which was 

found among asymptomatic women). Thus, among symptomatic women, OXT may increase 

cortisol-dependent response to stress, while in asymptomatic women - may decrease. The 

results of the work suggest the possible role of dysregulation of OXT and hypothalamus-

pituitary-adrenal glands axis in PPD pathogenesis in breastfeeding women [13]. 

Apter Levy et al., in their work recruited a community cohort women representing 

high or low depression scores two days after childbirth. As it was stated, among depressed 

mothers it was more likely than among the nondepressed ones to have the GG genotype for 
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OXT receptor gene rs2254298. What’s more, in mothers with the GG genotype lower salivary 

OXT levels were assessed than in those with the AG/AA genotypes. Genetic and peripheral 

biomarkers of the oxytocin system seem to imply poorer child social outcomes in chronically 

depressed women, which may suggest the legitimacy for oxytocin-based interventions 

development in search for diminishing the PPD risks [14].  

Zelkowitz et al. took into account a community sample of 287 women with plasma 

OXT measurement, maternal symptoms of depression using The Edinburgh Postnatal 

Depression Scale (EPDS) and psychosocial stress with The Antenatal Risk Questionnaire 

(ANRQ) usage. It turns out that there is no association between OXT plasma levels and a 

mother’s depressive symptoms [15]. However, in case of conclusions of Garfield et al., drawn 

based on the results of 57 women who were asked to complete surveys (the Center for 

Epidemiologic Studies Depression Scale (CESD) for depression assessment and the State-

Trait Anxiety Inventory (STAI) for anxiety assessment) and who had blood drawn for OXT 

level assessment, depressive symptoms tend to be higher in women with low OXT levels in 

comparison to women with high levels of this neurohormone [16]. Nevertheless, according to 

Zelkowitz et al., in women with high psychosocial stress levels, fewer depressive symptoms 

were associated with OXT plasma levels higher than in case of the women with lower OXT 

plasma levels. These results may be suggesting that major depression development may be 

inhibited thanks to OXT. 

The aim of the work of Whitley et al. was to show the relationship between anxiety, 

oxytocin, breastfeeding and PPD. A group of 222 women were asked to complete the Beck 

Depression Inventory II (the BDI-II) and Spielberger State-Trait Anxiety Inventory-state 

subscale (STAI-S) provide venous blood samples drawn during breastfeeding period to assess 

OXT levels and take part in infant feeding sessions at 2 and 6 months postpartum. According 

to the results, there were no significant differences in OXT levels across a breastfeeding 

sessions between depressed or anxious women nor asymptomatic ones. No differences in 

oxytocin fluctuations were demonstrated during breastfeeding in symptomatic group but 

possible differences in case of antidepressant use [17].  

Exogenous oxytocine 

The first animal study on OXT treatment was conducted by Cort A. Pedersen and Arthur J. 

Prange Jr. and published in 1979 – virgin female rats were administered with OXT through 

lateral ventricular cannulae - within 2 hours 42% of them started to display maternal 

behaviour towards foster pups and – allowed to stay with them for next 10 days – continued to 

behave the same way [18].  

The first time that antidepressive effect of OXT was proven was in 1987 study which based 

on behavioural despair test in mice- the peptide was administered in one group of animals and 

its efficacy was compared with that of imipramine. In the helplessness test OXT significantly 

reduced mean immobility time which is the indicator of negative mood, with the effect being 

even more pronounced than that of imipramine [19]. One of many examples of such results is 

2018 study on depressive behaviours in the PPD rat model – local administration of 20ng 

OXT into paraventricular nucleus decreased severity of all features assessed in immobility 

test and lowered mean plasma corticosterone in depressed specimens [20]. 2017 study of 

Abdul Shukkoor et al. showed interesting method of dealing with PPD – specimens of PPD 

rat model was administered with lipid extract of freshwater fish Channa striatus which caused 
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alleviation of depressive symptoms in behavioural despair test, and one of proposed 

mechanisms for that effect is an increase in plasma OXT caused by the extract [21]. 

Exogenous OXT has been proven to improve prosocial behaviour in humans as well –  Ditzen 

et al. designed a double-blind placebo-controlled study which involved intranasal 

administration of OXT in 47 heterosexual couples and compared their communication skills 

(which involved nonverbal signs as well) and salivary cortisol during standard instructed 

couple conflict discussion with placebo group – the OXT group displayed significantly more 

positive communication patterns and lower mean salivary cortisol level after the discussion 

[22]. In different study patients after intranasal OXT administration had higher skill of 

inferring mental state of other people by interpreting subtle social cues in Reading the Mind in 

the Eyes Test compared with placebo [23]. A 2008 study shows abolishment of negative 

evaluation of aversively conditioned faces in response to treatment with OXT [24]. Similar 

result can be seen in 2018 study on mothers and their response to emotional infant and adult 

faces which was measured through cortical event-related potentials recordings. Mothers on 

OXT displayed more pronounced responses to faces of both infants and adults without 

significant differences [25]. The existence of said paper and others are the evidence that 

influence of exogenous OXT on mother-children relations is the point of interest of many 

researchers – a group of them – Riem et al. – tested amygdala, insula and inferior frontal 

gyrus responses to crying infant sounds in mothers after intranasal OXT administration. 

Magnetic resonance imaging showed reduced activation in aversion-related regions, and 

upgrade in neural circuitry for empathy [26]. In 2012 study mothers after intranasal OXT used 

lower handgrip force in response to infant crying sound compared to placebo – the effect was 

seen only in mothers with positive personal early parenting experiences [27]. In yet another 

study Riem et al. tested the influence of synthetic OXT on the response to infant laughter – 

brains of mothers involved in the study displayed upgraded functional connectivity between 

the amygdala and emotional-response-related regions which may enhance the incentive 

salience of infant laughter and reduce negative emotional responses [28]. Holtfrerich et al. 

shed light on even different approach to OXT action – knowing that higher endogenous 

testosterone levels reduce mothers attention to infants the researchers tested the response of 

mothers with different serum levels of that hormone to baby schema after OXT 

administration. It turned out that OXT increased women attention to baby schema among 

adult distractors and the effect was notably pronounced in mothers with higher testosterone 

levels (compared to results of the same women before OXT administration), which may 

indicate that OXT acted positively by alleviation of negative testosterone effects [29]. 

Exogenous OXT turned out to be effective in various psychological/psychiatric conditions as 

well, examples of which include its therapeutic effect on positive, negative and cognitive 

domains of schizophrenia [30], improvement of social interaction deficits in autistic children 

[31], enhancement of the experience of attachment security [32] or attenuation of stress 

reactivity in borderline personality disorder [33]. 

It’s efficacy was tested in depression [34] as well, involving PPD. Takács et al. conducted a 

prospective observational study on the effects of intrapartum synthetic OXT on mothers 

postnatal mood. 260 patients were screened for symptoms of depression while pregnant and 2 

times postpartum. After taking intrapartum OXT administration into account the women that 

received said synthetic peptide displayed significantly lower rate of PPD symptoms (hazard 
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ratio: 0.65). OXT didn’t affect maternal mood immediately, it didn’t had any effect on 

maternity blues as well [35]. Lorenz et al. did an analysis of functional imaging of brain 

regions important to emotion and reward processing in search for activation in response to 

sexual, and infant images in PPD mothers. 23 participants were divided to receive intranasal 

OXT or placebo. Among OXT patients all the changes were similar to those of women on 

antidepressants –  one of which was significantly higher amygdala activation in response to 

sexual images compared to placebo group with less spectacular changes in response to other 

stimuli [36]. In contrast there are studies on the topic which results didn’t meet the researchers 

expectations. In 2017 a population-based study was published the authors of which evaluated 

the relative risk of PPD and anxiety disorders in 9 684 patients exposed on OXT peripartum 

and 37 048 unexposed individuals. Exposure to exogenous OXT turned out to increase the 

risk of depressive or anxiety disorders postpartum by 36% and 32% in patients with and 

without depressive or anxiety disorders history, respectively within the first year after labor 

[37]. Beth L. Mah et al. wanted to check the influence of treatment with intranasal OXT on 

mothers with a diagnosis of postnatal depression (PND): their mood and expressed emotions. 

It was a randomized, double-blind, placebo controlled, within-subject study in which 25 

mothers took part (range 19-38 with mean age 28,24 years). Intranasal OXT was administered 

alternately with placebo. Postnatal depression was measured by Edinburgh Post Natal 

Depression Scale (EPNDS), for evaluation of the current mood the Self-Assessment Manikin 

was used, Five Minute Speech Sample was applied to expressed emotion assessment and the 

last one: the Controlled Oral Word Association to test mothers’ ability to focus on one task 

only. The mothers in the OXT group described their infants as more difficult, but the quality 

of the relationship with babies was more positive (p=0,036). The presence of PND was 

independent of the intranasal OXT admission (p=0.85), moreover they were sadder than the 

mothers in the placebo group (p=0,01). The results of this study didn’t meet the expectations 

of the authors – they assumed that in the OXT group not only the relationship, but also the 

description of their infant would be more positive. However, in most cases, mothers described 

their baby in a negative way, and then added/explained how close they and their children were 

[38]. One of the explanations of negative exogenous intrapartum OXT influence on mothers 

postnatal mood may be decreased endogenous OXT production in response to exogenous 

OXT administration [39].  

Mechanisms 

Oxytocin reduces stress and increases the occurrence of pro-social cues thereby facilitating 

trust, bonding, social support seeking, empathy, attachment and social cognition [40]. 

Oxytocin has recently been implicated in the pathophysiology of several neuropsychiatric 

disorders including postpartum depression, but the relationship is not well understood. 

What is known is that oxytocin suppresses hypothalamic-pituitary-adrenal (HPA) axis over 

activity by reducing excess cortisol. Abnormalities in oxytocin signalling dysregulate the 

HPA axis. Jolley et al. studied postpartum women who underwent a physical stressor. 

Postpartum women with depression showed no relationship between their ACTH and cortisol 

levels, with higher ACTH and lower cortisol levels when compared with the nondepressed 

group, in which the HPA axis was regulated [41]. This may be one of the possible ways of 

oxytocin influencing postpartum depression occurrence. 
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Another possibility was proposed in Shahrokh’s et al. study. It demonstrated a direct effect of 

oxytocin on dopamine release within the mesocorticolimbic dopamine system. Oxytocin 

neurons in the medial preoptic area were shown to regulate dopamine function in the ventral 

tegmental area, thereby determining the rewarding properties. It is possible that with improper 

oxytocin signaling, reward properties are altered, which could lead to changes in maternal 

behaviour and mood [42][13]. 

Not only oxytocin level but also its receptors may play an important role in pathogenesis of 

postpartum depression. It was studied that women with persistent perinatal depression had 

significantly higher methylation of oxytocin receptor gene than women without perinatal 

depression [40]. This association was also confirmed in another study. Similar patterns of 

methylation density in oxytocin receptor gene were observed in women with perinatal 

depression and with insecure attachment style, which indicates association between those two 

characteristics [43]. Moreover, it was proposed that infants’ oxytocin receptor genotype might 

also alter the behaviour of mothers who exhibit depressive characteristics [44]. 

Oxytocin seems to interact also with serotonergic system. Within the raphe nucleus, a 

subpopulation of serotonergic neurons expresses receptors for oxytocin. Thus, oxytocin based 

therapy might be an additional option for depressed individuals [45].  

 

Conclusions 

Results of the presented studies indicate that there is an undeniable relationship between 

oxytocin and PPD. Depression and anxiety are more frequent among women with lower OXT 

plasma level. This hormone may be regarded as a diagnostic and therapeutic indicator in 

peripartum and postpartum depression in women, and, what is more, it can be considered as a 

treatment for PPD. Especially considering that some of presented studies indicate that 

depression development may be inhibited thanks to OXT. More studies and trials are 

necessary to confirm and clarify this intricate relationship, but it is to be hoped that oxytocin 

can help at least some of depressed mothers.  
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