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Abstract

Background: Postpartum depression (PPD) is a com-
mon mental disorder in postpartum women, negatively im-
pacting physical and mental health. Correlation analysis
can predict the relationship between variables. By detect-
ing the abnormal level of oxytocin, clinicians can timely
know the emotional states of parturients to guide clinical
practice. This study aimed to investigate the relationship
between emotional states and oxytocin (OT) levels in pa-
tients with PPD.

Materials and Methods: The medical records of 166
PPD patients admitted to Cangzhou Central Hospital from
May 2020 to March 2023 were retrospectively analyzed.
After excluding 9 patients who did not meet the inclusion
criteria, the remaining 157 patients were included in this
study. The 7-item Generalized Anxiety Disorder Scale and
Patient Health Questionaire-9 items were used to evaluate
the emotional states of 157 patients, and the included sub-
jects were grouped according to the results of the scale. The
serumOT levels of patients was measured, and the relation-
ship between the OT levels and emotional states was ana-
lyzed.

Results: In this study, 75 patients were included in
the mild anxiety group, and 82 patients were included in
the moderate and severe anxiety group. Seventy-nine pa-
tients were selected as the mild depression group, and 78
patients were included in the moderate and severe depres-
sion group. The mild anxiety group had a higher OT level
than the moderate and severe anxiety group (Z = –10.121,
p < 0.001). The mild depression group had a higher OT
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level than the moderate and severe depression group (Z = –
9.758, p< 0.001). OT level was negatively correlated with
anxiety and depression scores (r = –0.676, r = –0.665, p <

0.001).

Conclusion: There is a specific relationship between
the emotional states of PPD patients and the OT levels in
the body, and active clinical management strategies need to
be implemented.
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Introduction

Postpartum depression (PPD) is a commonmental dis-
order in postpartum women, with clinical manifestations
including perinatal crying, irritability, frustration, sadness,
hallucinations, and even suicide [1,2]. PPD has high inci-
dence, especially in developing countries [3]. The perinatal
period is a period of dramatic fluctuations in hormone lev-
els and women’s psychological vulnerability [4]. Accord-
ing to the survey data, 4%–39% of postpartum women have
negative emotions such as anxiety and depression after de-
livery, which are often ignored [5]. The occurrence of PPD
has a negative impact on patients and their offspring. On
the one hand, PPD causes patients to suffer from insomnia,
self-blame, self-incrimination, injury to infants, and other
problems; on the other hand, it also has a negative impact
on the social emotions and cognition of future generations
[6].

Oxytocin (OT) is a peptide hormone secreted by the
posterior pituitary gland and synthesized by the hypothala-
mus’s paraventricular and supraoptic nuclei. OT is a cir-
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Table 1. GAD-7 scale.

Projects
Options

0 point 1 point 2 points 3 points

1. Feeling nervous, anxious, or urgent Never Several days More than a week Almost every day
2. Unable to stop or control worry Never Several days More than a week Almost every day
3. Worrying too much about all kinds of things Never Several days More than a week Almost every day
4. Hard to relax Never Several days More than a week Almost every day
5. Unable to sit still due to anxiety Never Several days More than a week Almost every day
6. Becoming dysphoric or irritable Never Several days More than a week Almost every day
7. Feeling as if something terrible will happen and being afraid Never Several days More than a week Almost every day

GAD-7, 7-tiem Generalized Anxiety Disorder Scale.

Table 2. PHQ-9 scale.

Projects
Options

0 point 1 point 2 points 3 points

1. Lack of motivation and energy when doing things Never Several days More than half of the days Almost every day
2. Feeling low, depressed, or desperate Never Several days More than half of the days Almost every day
3. Difficulty in falling asleep, restless or oversleeping Never Several days More than half of the days Almost every day
4. Feeling tired or lacking vitality Never Several days More than half of the days Almost every day
5. Loss of appetite or overeating Never Several days More than half of the days Almost every day
6. Feeling bad or failing, or disappointing oneself or family Never Several days More than half of the days Almost every day
7. Difficulties in focusing on things, such as reading newspa-
pers or watching TV

Never Several days More than half of the days Almost every day

8. Moving or speaking slowly until others have already no-
ticed, or just the opposite, becoming more restless or restless
than usual, moving around

Never Several days More than half of the days Almost every day

9. Lack of interest in doing things Never Several days More than half of the days Almost every day

PHQ-9, Patient Health Questionaire-9 items.

culating peptide composed of 9 amino acids and acts on
the peripheral and central nervous systems [7,8]. In ad-
dition, OT can also reduce the level of stress hormones
such as adrenal ketone in the human body to reduce blood
pressure [9]. OT, as a neurotransmitter, acts on the cen-
tral nervous system and is synthesized by the hypothalamus
and projected to various regions of the brain and a wide
range of brain regions in the brainstem and limbic system,
such as the striatum, hippocampus, and amygdala. It acts
on different social behaviors of human beings, such as so-
cial cognition and maternal behavior [10,11]. The OT level
can affect the physiological indexes of parturient women
and play a specific role in regulating emotions, cognition,
and behavior. The study of Yoon and Kim [12] has shown
that OT positively affects anti-anxiety. OT acts as a stress
molecule, anti-inflammatory molecule and antioxidant, es-
pecially with protective effects in adversity or trauma [13].
Few studies have confirmed the relationship between emo-
tional changes and OT levels in PPD patients at present.
This study hopes to analyze the relationship between the
two and provide more directions for selecting and formu-
lating clinical treatment schemes.

Materials and Methods

Sources of Research Subjects

All PPD patients admitted to Cangzhou Central Hos-
pital from May 2020 to March 2023 were selected as re-
search subjects in this study. This study included 157 sam-
ples in total. This study, conforming to the Declaration of
Helsinki (2013) [14], has been approved by the ethics com-
mittee of Cangzhou Central Hospital (approval No.: 2022-
094-02(z)). This study was a retrospective analysis; all pa-
tients included had informed consent and signed relevant
agreements. Inclusion criteria. (1) Patients conformed to
the diagnostic criteria for depression in the Chinese Clas-
sification of Mental Disorders (Third Edition) [15]. (2)
The Edinburgh Postnatal Depression Scale score was >15
points [16]. (3) Patients were in the period of breastfeeding.
(4) Patients were 21–38 years old. (5) Patients had com-
plete medical records. Exclusion criteria. (1) Patients with
secondary depression caused by organic diseases or other
mental disorders; (2) patients with a history of depression
or other mental illness before pregnancy; (3) patients with
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heart, liver, kidney, and brain organic lesions; and (4) pa-
tients without complete medical records.

Evaluation of Emotional State

Patients’ anxiety was assessed by the 7-tiem Gener-
alized Anxiety Disorder Scale (GAD-7) [17]. This scale
consisted of 7 items and adopted a 4-level scoring method
(0 points, never; 1 point, several days; 2 points, more than
a week; 3 points, almost every day). The total score range
was 0–21 points. A score of 5–9 points indicated mild anxi-
ety, 10–14 points showed moderate anxiety, and≥15 points
showed severe anxiety. The higher score indicated more se-
vere anxiety.

Patients’ depression was assessed by the Patient
Health Questionaire-9 items (PHQ-9) [18]. The scale con-
sisted of nine items, using a four-level scoring method (0
points, never; 1 point, several days; 2 points, more than
half of the days; 3 points, almost every day). The total
score range of this scale was 0–27 points. A score of 5–
9 points indicated mild depression, 10–14 points showed
moderate depression, and ≥15 points showed severe de-
pression. Higher scores showed more severe depression,
as detailed in Table 1 and Table 2.

Detection of OT Level

The detection of OT level was performed at 8:00 a.m.
In this study, 3 mL of fasting peripheral venous blood was
collected from research subjects and centrifuged at 3000
r/min for 5 min to obtain the supernatant. Serum OT level
was measured using enzyme linked immunosorbent assay.
The reagent kits (manufacturer: Elabscience Biotechnol-
ogy Co., Ltd.; serial number: E-EL-0029; origin: Wuhan,
China) were purchased from Elabscience Biotechnology
Co., Ltd., and all operations were implemented according
to the manufacturer’s instructions.

Statistical Methods

SPSS 26.0 statistical software (Armonk, NY, USA),
produced by IBM, was used for data analysis. Firstly, the
Shapiro-Wilk method was used to test whether the contin-
uous variables conformed to the normal distribution. The
continuous variables that did not conform to the normal dis-
tribution were indicated by M (P25, P75) and detected by
the Mann-Whitney U test. The continuous variables were
indicated by [n (%)], detected by the χ2 test. The corre-
lation analysis was as follows. When the two columns of
variables conformed to the normal distribution in general,

Pearson product-moment correlation was adopted. When
the two columns of variables did not conform to the normal
distribution, the Spearman rank correlation was used. p <

0.05 indicated that the difference was statistically signifi-
cant.

Results

General Data

A total of 157 subjects were included in this study.
According to the scores of anxiety and depression, all re-
search subjects were divided into mild anxiety group, mod-
erate and severe anxiety group, mild depression group, and
moderate and severe depression group. The results showed
that there was no significant difference in age, body mass
index (BMI), educational level, residence, and other gen-
eral data between the mild anxiety group and the moderate
and severe anxiety group (p > 0.05). No significant dif-
ference existed in age, BMI, educational level, residence,
and other general data between the mild depression group
and the moderate and severe depression group (p > 0.05).
The comparison of general data among different groups is
shown in Table 3 and Table 4.

Comparison of OT Levels under Different Emotional
States

Comparison of OT Levels under Different Anxiety States

By comparing the OT levels under different anxiety
states, the results showed that the mild anxiety group had
higher OT levels than the moderate and severe anxiety
group (p < 0.001), as detailed in Table 5.

Comparison of OT Levels in Different Depression States

When analyzing OT levels in different depression
states, the study found that the mild depression group had
higher OT levels than the moderate and severe depression
group (p < 0.001), as detailed in Table 6.

Correlation Analysis

Spearman correlation analysis showed that OT level
was negatively correlated with anxiety and depression
scores (r = –0.676, r = –0.665, all p < 0.001), indicating
that there was a moderate negative correlation between OT
levels and anxiety and depression scores.
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Table 3. Comparison of general data of patients with different degrees of anxiety.
Indicators Mild anxiety group (n = 75) Moderate and severe anxiety group (n = 82) Z/χ2 p

Age [years old, M (P25, P75)] 28.00 (25.00, 33.00) 30.00 (25.75, 34.00) –0.736 0.462
BMI [kg/m2, M (P25, P75)] 22.79 (20.80, 24.12) 22.65 (20.90, 24.53) –0.603 0.547
Educational level 0.431 0.512

Senior high school and below 35 (46.67) 34 (41.46)
College and above 40 (53.33) 48 (58.54)

Residence 0.252 0.616
City 40 (53.33) 47 (57.32)
Countryside 35 (46.67) 35 (42.68)

Gestational weeks [week, M (P25, P75)] 38.00 (37.00, 40.00) 38.00 (37.00, 40.00) –0.105 0.916
Birth weight of infants [g, M (P25, P75)] 2941.00 (2415.00, 3501.00) 2927.00 (2403.50, 3467.00) –0.170 0.865
Gender of infants 0.033 0.857

Male 41 (54.67) 46 (56.10)
Female 34 (45.33) 36 (43.90)

Duration after delivery [month, M (P25, P75)] 3.00 (2.00, 6.00) 4.00 (2.00, 5.25) –0.169 0.866
Breastfeeding 0.082 0.775

Yes 51 (68.00) 54 (65.85)
No 24 (32.00) 28 (34.15)

BMI, body mass index.

Table 4. Comparison of general data of patients with different degrees of depression.
Indicators Mild depression group (n = 79) Moderate and severe depression group (n = 78) Z/χ2 p

Age [years old, M (P25, P75)] 28.00 (24.00, 33.00) 30.00 (26.00, 34.00) –1.423 0.155
BMI [kg/m2, M (P25, P75)] 22.71 (20.80, 24.12) 22.90 (20.90, 24.76) –1.036 0.300
Educational level 0.306 0.580
Senior high school and below 33 (41.77) 36 (46.15)
College and above 46 (56.23) 42 (53.85)

Residence 0.154 0.695
City 45 (56.96) 42 (53.85)
Countryside 34 (43.04) 36 (46.15)

Gestational weeks [week, M (P25, P75)] 38.00 (37.00, 40.00) 38.00 (37.00, 40.00) –0.964 0.335
Birth weight of infants [g, M (P25, P75)] 2895.00 (2414.00, 3555.00) 2957.50 (2438.75, 3431.00) –0.126 0.899
Gender of infants 0.005 0.943
Male 44 (55.70) 43 (55.13)
Female 35 (44.30) 35 (44.87)

Duration after delivery [month, M (P25, P75)] 4.00 (2.00, 6.00) 3.00 (2.00, 5.00) –1.218 0.223
Breastfeeding 0.202 0.653
Yes 51 (64.56) 53 (67.95)
No 28 (35.44) 25 (32.05)

Discussion

Depression is one of the most severe mental disorders
in the world [19]. Females are more likely to suffer from
this mental illness, and the morbidity of depression in fe-
males is usually 1 time that of males [20]. The survey data
have shown that the probability of PPD is getting higher and
higher in postpartumwomen, and the incidence has reached
15%–30% [21]. PPD’s effect involves in women’s physi-
ological and psychological functions and extends to part-

ner, family, and mother-infant interaction, so its threat to
women’s health and family happiness cannot be ignored.
Therefore, the etiology and treatment of PDD have become
the focus of attention in basic and clinical medicine, neu-
roscience, and psychology. Study has shown that OT lev-
els are predictors of PDD during pregnancy and after de-
livery [22]. Based on the mechanism of OT, a study was
conducted in 157 PPD patients, aiming to explore the rela-
tionship between the emotional state of PPD patients and
OT level, namely, to investigate whether the OT level was
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Table 5. Comparison of OT levels under different anxiety states.

Groups Cases OT level [mIU/L, M (P25, P75)]

Mild anxiety group 75 74.00 (61.00, 87.00)

Moderate and severe anxiety group 82 37.00 (27.00, 48.00)

Z –10.121

p <0.001

OT, oxytocin.

Table 6. Comparison of OT levels in different depression states.

Groups Cases OT level [mIU/L, M (P25, P75)]

Mild depression group 79 72.00 (57.00, 87.00)

Moderate and severe depression group 78 37.00 (26.75, 47.25)

Z –9.758

p <0.001

different in different emotional states. This study adopted
the GAD-7 scale and PHQ-9 scale to evaluate the anxiety
and depression of research subjects. The test results of the
GAD-7 scale showed that 75 cases had mild anxiety and
82 cases had moderate and severe anxiety among 157 sub-
jects. The test results of the PHQ-9 scale showed that 79
cases had mild depression and 82 cases had moderate and
severe depression among 157 subjects. To reduce the er-
ror in the study of emotional state and OT level, this study
compared the general data of patients in different emotional
states, and the results showed that there was no difference
in age, BMI, and educational level of patients. Through fur-
ther comparison of OT levels in different groups, this study
found that under different anxiety states, the mild anxiety
group had higher OT levels than the moderate and severe
anxiety group. Under different depression states, the mild
depression group had higher OT levels than the moderate
and severe depression group. Spearman correlation analy-
sis showed that there was a moderate negative correlation
of OT levels with anxiety and depression scores, which is
consistent with the research results of some scholars [23].
Some positive effects of OT on puerpera have been widely
recognized, such as uterine contraction, milk secretion, and
postpartum maternal behavior. The impact of OT on ma-
ternal emotions is easily overlooked, but OT affects peo-
ple’s emotional states in various ways. OT can also affect
the anxiety and depression of patients with PDD by inter-
acting with the hypothalamic-pituitary-adrenal (HPA) axis
[24]. One study has confirmed that OT can directly ac-
tivate the oxytocin receptor expressed in the serotoniner-
gic neurons of the raphe nucleus to regulate the release of
serotonin and play an anti-anxiety and anti-depression role
[25]. Moreover, OT can act on the amygdala, insula, infe-
rior frontal gyrus, and other brain regions closely related to

emotional expression, selectively reduce the reactivity of
brain regions involved in stress and anxiety, and enhance
the activity of dopamine and serotonin neurons, thereby af-
fecting the emotional state of the human body [26]. Thus,
multiple interventions should be implemented to improve
the OT level of PDD patients and improve their anxiety
and depression, such as proper exercise, stimulation of nip-
ples, dietary conditioning, and drug treatment. The limita-
tions of this study are as follows. First, the research results
showed that OT level was correlated to anxiety and depres-
sion. Still, the occurrence and development of anxiety and
depression are affected by multiple factors such as physiol-
ogy, psychology, and society. This study does not consider
the influence of social factors on emotions, such as family
economic situation and an individual’s desire for an infant’s
gender. Second, the sample size included in this study is
relatively small, which may lead to biased results. There-
fore, the shortcomings of this study should be considered
when interpreting our results, and the sample size should
be increased in future research to provide more scientific
and accurate data for clinical practice.

Conclusion

In this study, we observed a difference in OT levels
of PPD patients under different emotional states, and pa-
tients with severe anxiety and depression have lower OT
levels. Additionally, we revealed a moderate negative cor-
relation between the emotional states and OT levels. There-
fore, clinical attention should be paid to postpartum emo-
tions, reduce postpartum anxiety and depression, and im-
prove maternal health of puerpera.
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