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Abstract
Background The pandemic of coronavirus disease 2019 lastingly affects public mental health. Many studies have 
described symptoms of anxiety and depression in pregnant women before the pandemic. However, the limited study 
focuses on the prevalence and risk factors of mood symptoms among first-trimester females and their partners during 
the pandemic in China, which was the aim of the study.

Methods One hundred and sixty-nine first-trimester couples were enrolled. The Edinburgh Postnatal Depression 
Scale, Patient Health Questionnaire-9, Generalized Anxiety Disorder 7-Item, Family Assessment Device-General 
Functioning (FAD-GF), and Quality of Life Enjoyment and Satisfaction Questionnaire, Short Form (Q-LES-Q-SF) were 
applied. Data were mainly analyzed through logistic regression analysis.

Results 17.75% and 5.92% of first-trimester females had depressive and anxious symptoms, respectively. Among 
partners, 11.83% and 9.47% had depressive and anxious symptoms, respectively. In females, higher scores of FAD-GF 
(OR = 5.46 and 13.09; P < 0.05) and lower scores of Q-LES-Q-SF (OR = 0.83 and 0.70; P < 0.01) were related to the risk 
of depressive and anxious symptoms. Higher scores of FAD-GF were associated with the risk of depressive and 
anxious symptoms in partners (OR = 3.95 and 6.89; P < 0.05). A history of smoking was also related to males’ depressive 
symptoms (OR = 4.49; P < 0.05).

Conclusion This study prompted prominent mood symptoms during the pandemic. Family functioning, quality 
of life, and smoking history increased risks of mood symptoms among early pregnant families, which facilitated the 
updating of medical intervention. However, the current study did not explore interventions based on these findings.
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Introduction
Perinatal depressive and anxious symptoms are com-
mon in low- and middle-income countries and affect 
about 20% of females [1]. They not only increase the risk 
of spontaneous abortion, preeclampsia [2], and post-
partum psychiatric disorders [3] in pregnant females 
but also affect the growth of the offspring’s emotions, 
socio-environmental development, and partner’s mental 
health status [4]. The coronavirus disease 2019 (COVID-
19) pandemic has significantly influenced public mental 
health [5] and pregnant females are particularly vulner-
able to engaging in emotional problems during this pan-
demic. A study in Qatar reported a high prevalence of 
anxiety (34.4%) and depression (39.2%) symptomatology 
among females during the whole pregnancy period [6]. 
Another study in China indicated that the prevalence of 
anxious and depressive symptoms reached 13.4% and 
35.4% in the third trimester, respectively [7].

The first trimester of pregnancy is the period before the 
end of the 13th week of gestation [8]. Research during 
the pandemic in China emphasized that the first trimes-
ter of pregnancy was associated with an increased risk of 
anxious and depressive symptoms in pregnant females 
[9], consistent with studies before the pandemic indicat-
ing that depression and anxiety levels in early pregnancy 
were higher compared to other trimesters [10]. However, 
the limited studies have reported on the prevalence of 
anxious and depressive symptoms in first-trimester preg-
nant females, especially during the pandemic in China.

Meanwhile, various studies have investigated risk 
factors of prenatal anxious and depressive symptoms 
before the pandemic. A history of alcohol and smok-
ing would escalate the risk of early prenatal anxiety [11, 
12]. Sociodemographic variables, including marital sta-
tus and smoking history [11], and a history of depressive 
disorder [13] can increase the likelihood of early prenatal 
depressive symptoms. Childhood traumatic events were 
reported to predict depressive symptoms during preg-
nancy as well [14]. However, understanding risk factors 
for depressive and anxious symptoms in first-trimester 
women during the pandemic of COVID-19 in China 
remains ambiguous.

Furthermore, the mental health of women’s partners 
during pregnancy is also of concern. As studies sug-
gested, expectant fathers are prone to psychological dis-
tress and anxiety [15]. About 11% of them had symptoms 
of depression and anxiety [16], which is very likely to 
negatively impact the fetus, pregnant women, and them-
selves [17]. The pandemic era has affected the economy, 
and increased employment and financial stress [18], 
which might cause significant stress among males [19]. 
However, few studies have examined the prevalence of 
anxious and depressive symptoms in male partners dur-
ing early pregnancy under the context of the pandemic, 

which helps to clarify the impact of the outbreak on 
partners. Furthermore, although factors such as low 
self-esteem and dissatisfaction with the marital relation-
ship have been reported to be associated with the part-
ners’ depressive and anxious symptoms [20], research on 
risk factors for their mood symptoms in early pregnancy 
remains inadequate, especially during the pandemic.

Therefore, the present study aimed to investigate the 
prevalence and risk factors of anxious and depressive 
symptoms among first-trimester females and their part-
ners during the COVID-19 pandemic era in China, which 
might facilitate proactive, multidisciplinary, and inte-
grated health intervention for them.

Methods
Data source
This cross-sectional study was performed in the outpa-
tient clinic of Obstetrics and Gynecology at Changsha 
Hospital for Maternal & Child Health Care from Decem-
ber 2020 to July 2021 based on convenience sampling. 
Each woman in early pregnancy at her initial prenatal 
visit was introduced to the purpose and content of this 
study by a researcher. The one who was willing to partici-
pate would be given a self-reported assessment booklet 
to complete with the assistance of a researcher. Mean-
while, the partners of pregnant women enrolled in the 
present study would also be asked if they would like to 
participate. To save their time in the clinic, male partners 
willing to participate were provided a Quick Response 
code to access the online survey system via WeChat to 
complete the assessments. Therefore, there were 283 
pregnant women agreed to participate while only 197 
partners. In total, 169 paired couples were enrolled based 
on the following inclusion-exclusion criteria. Each par-
ticipant signed an informed consent form, and anonym-
ity was guaranteed. This study followed ethical guidelines 
and received ethical approval.

Inclusion-exclusion criteria
To be eligible for inclusion, the participants need to be: 
(1) ethnic Han; (2) right-handed; (3) junior high school 
or higher education; (4) currently living with a partner; 
(5) willing to participate in this research. Specifically, 
for pregnant females, the study only included partici-
pants aged from 18 to 40 who were pregnant within 13+ 6 
weeks.

To control participants who present with additional 
characteristics that could interfere with the study’s valid-
ity, we excluded participants with the following charac-
teristics: (1) pre-existing mental disorder that is other 
than a depressive disorder or anxiety disorder (such as 
schizophrenia, schizoaffective disorder, bipolar disorder, 
etc.); (2) history of alcohol or other psychoactive sub-
stance dependence; (3) history of organic brain disease 
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or other serious physical illness. For pregnant females, 
we also excluded people with serious infections, trauma, 
immune disorders, or other major medical illnesses dur-
ing pregnancy (e.g., Cushing’s disease, thyroid disease, 
gestational hypertension, gestational diabetes mellitus, 
etc.).

Assessments
General information The self-reliant general social 
demographic and clinical information were applied to 
participants. The height and weight of the participants 
were measured in the outpatient clinic. The BMI values 
were derived by computer and applied to the statistical 
analysis to explore whether it is a risk factor for mood 
symptoms based on prior studies [21]. Drinking history 
was defined as at least one alcoholic beverage per month, 
three months before pregnancy on average. Smoking his-
tory was defined as smoking tobacco products at least 
once a day for a month or longer before pregnancy.

Depressive and anxious symptoms
1) Edinburgh Postnatal Depression Scale (EPDS) was 
used to evaluate pregnant females’ depressive symptoms 
[22]. It consists of 10 items, and each is graded by a four-
point Likert scale, from never (zero points) to always 
(three points), with items 1 and 2 being reversed. The 
total score ranges from 0 to 30. In this study, an EPDS 
score ≥ 10 was defined as having significant depressive 
symptoms with reference to previous studies [1, 23]. The 
Chinese version of EPDS has satisfactory psychometric 
properties in detecting depression in Chinese women 
during pregnancy [24]. Cronbach’s α of the EPDS was 
0.83 in this study.

2) Patient Health Questionnaire-9 (PHQ-9) was used to 
evaluate the partner’s depressive symptoms, which con-
sists of 9 items [25]. The questionnaire scores each of the 
nine DSM-5 criteria with a four-point Likert scale, from 
never (zero point) to almost every day (three points). The 
reliability and validity of the Chinese version of PHQ-9 
for screening depression have been verified [26]. In this 
study, Cronbach’s α of the PHQ-9 was 0.87 and a score of 
PHQ-9 ≥ 10 was defined as significant depressive symp-
toms [27].

3) Generalized Anxiety Disorder-7 (GAD-7) is a 
screener for generalized anxiety disorder [28] and was 
performed on both pregnant females and their partners. 
It consists of 7 items, and each is graded on a four-point 
Likert scale with a total score ranging from 0 to 21. This 
scale offers an acceptable psychometric performance in 
screening prenatal anxiety in mainland China [29] and 
has been used on Chinese pregnant women during the 
epidemic of COVID-19 [30]. In this study, Cronbach’s 
α of the GAD-7 was 0.87 in pregnant females and 0.92 
in partners, and GAD-7 ≥ 10 was considered a clinically 

significant moderate to severe anxious symptom, which 
was based on the original study and previous researches 
in the perinatal period [31–34].

Psychosocial factors
1) Family Assessment Device-General Functioning (FAD-
GF) is a subscale of FAD with 12 items to evaluate fam-
ily functioning [35] in participants of the current study. 
Each item scores on a four-point Likert scale from (one 
point) very likely to (four points) very unlikely. The aver-
age score on 12 items is the final score, and the higher 
the score, the worse the family function. Both the Chi-
nese version of FAD and the GF subscale possess good 
psychometrics in Chinese samples [36, 37]. In the current 
study, Cronbach’s α of the FAD-GF was 0.87 in females 
and 0.80 in males.

2) Quality of Life Enjoyment and Satisfaction Ques-
tionnaire, Short Form (Q-LES-Q-SF), Childhood Trauma 
Questionnaire-28 Item Short Form (CTQ-SF), and 
Social Support Rating Scale (SSRS) were only used for 
pregnant women. The Q-LES-Q-SF assessed the qual-
ity of life enjoyment and satisfaction with 16 items [38] 
and has adequate validity and reliability in the Chinese 
population [39]. In the present study, Cronbach’s α of the 
Q-LES-Q-SF was 0.89. Each item of this scale scores on 
a five-point Likert scale in satisfaction level from very 
unsatisfied (one point) to very satisfied (five points). The 
final grade will be the sum of 14 items in total.

3) The CTQ-SF was included to assess childhood trau-
matic experiences [40] and consists of 28 items, each of 
which is graded from never (zero point) to often (four 
points). This scale has good reliability and validity in Chi-
nese depressive samples [41] and its Cronbach’s α in the 
current study was 0.76.

4) Finally, the SSRS is a self-report measure of enacted 
social support [42] shown excellent validity and reliabil-
ity, and has been widely used for perinatal women in 
China [43, 44]. The Cronbach’s α of SSRS in this study 
was 0.65. This scale consists of 10 items and can be 
divided into three dimensions (subjective social support, 
object social support, and the utilization of support). The 
total scores of SSRS range from 0 to 40 with scores < 20 
indicating limited social support, 20–30 representing the 
general level of social support, and 30–40 representing 
satisfying social support.

Statistical analysis
All statistical analyses were performed on IBM SPSS for 
Windows, version 20.0 (IBM Corp., Armonk, NY, USA). 
Data were presented as mean (standard deviation), 
median (interquartile range, IQR), or n (%) in different 
categories. Spearman correlation and partial correlation 
analysis were used to investigate factors correlated with 
anxious and depressive symptoms. A two-tailed test was 
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set in the GPower 3.1 software with a test level α of 0.05 
and an effect size of 0.3 (medium) for post hoc analysis, 
and the test power (1-β) for this study was calculated to 
be 0.98. Variables significant in correlation analyses, and 
further, with P ≤ 0.1 in the univariate logistic regression 
analysis were entered as covariates in the binomial multi-
variate logistic regression analysis. Odds Ratios (OR) and 
95% Confidence Intervals (CI) were used to estimate the 
effects of risk factors on anxious and depressive symp-
toms. Statistical significance is defined as a two-tailed 
P < 0.05.

Results
Characteristics of females and their partners In this 
study, the mean gestational days of pregnant females was 
about 48 days (48.11 ± 12.03). Female participants were 
about 29 years old (29.22 ± 4.18), and their partners were 
around 31 years old (31.43 ± 4.57). Most of them were 
married (85.80%). On average, pregnant females had 14 
years of education experience (14.96 ± 2.32), and their 
partners had about 15 years of education (15.19 ± 2.53). 
3.55% of pregnant women and 47.93% of male partners 
were involved in tobacco consumption. Only four preg-
nant females had a history of depressive disorder (2.37%). 
Participants’ clinical characteristics, including the per-
ceived general family functioning, childhood traumatic 

experience, quality of life, and social support, were all 
shown in Table 1.

Anxious and depressive symptoms in females and 
their partners As shown in Table  2, among pregnant 
women, 17.75% of them experienced clinically significant 
depressive symptoms (EPDS ≥ 10 points). Meanwhile, 
there were 11.83% of male partners experienced depres-
sive symptoms (PHQ-9 ≥ 10 points). As the evaluation 
of the GAD-7 scale reported, 5.92% of pregnant females 
and 9.47% of partners had significant anxious symptoms 
(GAD-7 ≥ 10 points).

Factors related to anxious and depressive symptoms 
and their effects Factors related to mood symptoms 
in females and their partners were shown in Table 3. As 
we can see in females, age in years was negatively cor-
related with scores of EPDS, and a history of depressive 
disorder was positively correlated to scores of GAD-7 (r 
coefficient = − 0.17 and 0.16, respectively; both Pr< 0.05). 
Meanwhile, scores of FAD-GF, Q-LES-Q-SF, and SSRS 
(total score, and subjective support) were all associated 
with scores of EPDS and GAD-7 (all Pr< 0.01) in female 
participants. In partners, their depressive symptoms were 
correlated with educational years, marital status, history 
of smoking, and scores of FAD-GF (r coefficient = − 0.18, 
− 0.18, 0.16, and 0.33, respectively; all Pr< 0.05). In addi-
tion, educational level and scores of FAD-GF were both 
related to their anxious symptoms (r coefficient = − 0.16 
and 0.33, respectively; both Pr< 0.05).
As Table  4 shown, we included variables significant in 
correlation analyses and with P ≤ 0.1 in the univariate 
logistic regression analyses to the multivariate logistic 
regression analysis model to evaluate the effects of these 
risk factors on depressive and anxious symptoms. Finally, 
higher scores of FAD-GF (OR = 5.46 and 13.09, respec-
tively; both P < 0.05) and lower scores of Q-LES-Q-SF 

Table 1 Characteristics of females and their partners (N = 169 
dyads)
Item Pregnant 

women
Partners

Age in years, mean (SD a) 29.22 ± 4.18 31.43 ± 4.57

BMI b (kg/m2), mean (SD) 21.63 ± 3.17 23.78 ± 3.37

Educational years, mean (SD) 14.96 ± 2.32 15.19 ± 2.53

Married, n (%) 145 (85.80%) 145 
(85.80%)

Employed, n (%) 121 (71.60%) 167 
(98.82%)

History of drinking, n (%) 9 (5.33%) 91 (53.85%)

History of smoking, n (%) 6 (3.55%) 81 (47.93%)

Gestational days, mean (SD) 48.11 ± 12.03 -

Any history of depressive disorder, n (%) 4 (2.37%) -

Any history of anxiety disorder, n (%) 1 (0.59%) -

FAD-GF c, mean (SD) 1.76 ± 0.44 1.84 ± 0.38

CTQ-SF d, median (IQR e) 40 (10) -

Q-LES-Q-SF f 52.71 ± 7.58 -

SSRS g

Total score, mean (SD) 38.08 ± 6.04 -

Objective support 10.57 ± 2.63 -

Subjective support 19.44 ± 3.37 -

Utilization of support 8.08 ± 1.81 -
a SD, Standard Deviation; b BMI, Body Mass Index; c FAD-GF, Family Assessment 
Device-General Functioning; d CTQ-SF, Childhood Trauma Questionnaire-28 
Item Short Form; e IQR, Interquartile Range; f Q-LES-Q-SF, Quality of Life 
Enjoyment and Satisfaction Questionnaire, Short Form; g SSRS, Social Support 
Rating Scale

Table 2 Anxious and depressive symptoms in females and their 
partners
Item Pregnant 

women
Partners

EPDS a total score, me-
dian (IQR b)

6 (5) -

≥ 10 points, n (%) 30 
(17.75%)

-

PHQ-9 c total score, me-
dian (IQR)

- 4 (6)

≥ 10 points, n (%) - 20 
(11.83%)

GAD-7 d total score, me-
dian (IQR)

3 (4) 2 (6)

≥ 10 points, n (%) 10 
(5.92%)

16 
(9.47%)

a EPDS, Edinburgh Postnatal Depression Scale; b IQR, Interquartile Range; c PHQ-
9, Patient Health Questionnaire-9; d GAD-7, Generalized Anxiety Disorder 7-Item
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(OR = 0.83 and 0.70, respectively; both P < 0.01) were sig-
nificant risk factors for females’ depressive and anxious 
symptoms.

As Table 5 shown, in partners, the smoking history was 
significantly related to the risk of depressive symptoms 

(OR = 4.49, P = 0.01). Meanwhile, higher scores of FAD-
GF were associated with the risk of depressive and anx-
ious symptoms (OR 3.95 and 6.89, respectively; both 
P < 0.05).

Discussion
The current study noted that 17.75% of the first-trimester 
women experienced depressive symptoms, and 5.92% of 
them experienced anxious symptoms during the pan-
demic era of COVID-19 in China. A part of their part-
ners also engaged in depressive (11.83%) and anxious 
symptoms (9.47%), which should not be overlooked. Fur-
thermore, risk factors of mood symptoms such as fam-
ily functioning, quality of life, and smoking history were 
stressed during early pregnancy.

Prevalence of anxious and depressive symptoms in first-
trimester females and their partners
Compared to previous studies during the COVID-19 
pandemic, rates of perinatal anxious and depressive 
symptoms between countries differed significantly [32]. 
In some European countries using the same instru-
ments for assessment, such as in Spain, the prevalence 
of maternal perinatal depression and anxiety was 47.2% 
and 33.3%, respectively [45], or in Sweden, 43.2% of preg-
nant women reported depression and 25.7% of them with 
anxiety [33]. In the Americas, the prevalence of clinically 
significant depressive and anxious symptoms was also 
relatively higher than in the current study [32]. Gener-
ally, people in countries with more confirmed COVID-
19 cases and related deaths may have a higher risk for 
greater psychological distress. Meanwhile, different gov-
ernmental restriction policies and measures were also 
related to outcomes of mental health during this period 
[46].

Table 3 Factors related to anxious and depressive symptoms in 
females and partners
Item Pregnant women Partners

EPDS e GAD-7 f PHQ-
9 g

GAD-7

Age in years c −0.17* −0.06 −0.06 −0.08

BMI c, h −0.05 −0.09 −0.06 −0.08

Educational years c −0.11 −0.07 −0.18* −0.16*

Married c −0.09 −0.07 −0.18* −0.13

Employed c 0.02 < 0.01 −0.03 0.004

History of drinking c 0.06 −0.03 0.08 0.10

History of smoking c 0.01 0.02 0.16* 0.09

Gestational days c −0.05 −0.10 - -

Any history of depressive 
disorder c

0.10 0.16* - -

Any history of anxiety disorder 
c

0.13 0.13 - -

FAD-GF d, I 0.47*** 0.41*** 0.33*** 0.33***

CTQ-SF d, j 0.15 0.13 - -

Q-LES-Q-SF d, k −0.57*** −0.49*** - -

SSRS d, l - -

Total score −0.29*** −0.21** - -

Objective support −0.15 −0.14 - -

Subjective support −0.24** −0.21** - -

Utilization of support −0.25** −0.11 - -
a Data are presented as r coefficients; b bold values indicate statistical 
significance; c Spearman correlation analysis; d Spearman partial correlation 
analysis; e EPDS, Edinburgh Postnatal Depression Scale; f GAD-7, Generalized 
Anxiety Disorder 7-Item; g PHQ-9, Patient Health Questionnaire-9; h BMI, body 
mass index; I FAD-GF, Family Assessment Device-General Functioning; j CTQ-
SF, Childhood Trauma Questionnaire-28 Item Short Form; k Q-LES-Q-SF, Quality 
of Life Enjoyment and Satisfaction Questionnaire, Short Form; l SSRS, Social 
Support Rating Scale. *Pr< 0.05; **Pr< 0.01; ***Pr< 0.001

Table 4 Effects of risk factors on anxious and depressive symptoms in females
Factor Depressive symptoms (Yes / No) Anxious symptoms (Yes / No)

Univariate logistic
regression

Multivariate logistic
regression

Univariate logistic
regression

Multivariate logistic
regression

OR b (95% CI c) P 
value

OR (95% CI) P 
value

OR (95% CI) P 
value

OR (95% CI) P 
value

Age in years 0.88 (0.79–0.97) 0.01 0.86 (0.74–0.99) 0.04 - - - -

Any history of depressive disorder - - - - 5.78 (0.55–61.24) 0.15 - -

FAD-GF d 15.95 
(5.11–49.80)

< 0.01 5.46 (1.47–20.36) 0.01 2.41 (0.06–91.26) < 0.01 13.09 
(1.51-113.16)

0.02

Q-LES-Q-SF e 0.79 (0.73–0.86) < 0.01 0.83 (0.76–0.91) < 0.01 0.69 (0.58–0.83) < 0.01 0.70 (0.57–0.87) < 0.01
SSRS f

Total score 0.89 (0.83–0.96) < 0.01 0.92 (0.71–1.20) 0.54 0.89 (0.80-1.00) 0.05 1.15 (0.84–1.58) 0.39

Subjective support 0.86 (0.76–0.97) 0.02 1.21 (0.83–1.78) 0.32 0.78 (0.63–0.97) 0.02 0.76 (0.45–1.29) 0.31

Utilization of support 0.74 (0.58–0.94) 0.02 0.93 (0.59–1.46) 0.74 - - - -
a Bold values indicate P ≤ 0.1 in univariate logistic regression and P < 0.05 in multivariate logistic regression; b OR, Odds Ratio; c CI, Confidence Interval; d FAD-GF, 
Family Assessment Device-General Functioning; e Q-LES-Q-SF, Quality of Life Enjoyment and Satisfaction Questionnaire, Short Form; f SSRS, Social Support Rating 
Scale
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Compared results of the current study with research 
in different perinatal periods in China, Zhang L et al. 
reported a higher prevalence of depression in a third-
trimester sample from Anhui Province (19.1%) before 
the COVID-19 pandemic [47] while Yu Y et al. applied a 
cluster random sampling method in urban areas of Heng-
yang City, Hunan Province and found a lower prevalence 
of depressive symptoms in late pregnancy (9.2%) [48]. 
The inconsistent results may be related to regional dif-
ferences, different methods of sample acquisition, differ-
ent assessment tools and threshold values. However, they 
validate differences in the prevalence of depressive symp-
toms in different trimesters.

Meanwhile, in the present study, the proportion of 
pregnant females with significant depressive symptoms 
(17.75%) was higher than those with significant anx-
ious symptoms (5.92%), which was contrary to research 
before the COVID-19 pandemic in China. For example, 
a study enrolling first-trimester females from Chongqing, 
China, reported 15.04% of anxious symptoms compared 
to 5.19% with depressive symptoms [49]. The reason for 
the difference may be associated with the different effects 
of the pandemic of COVID-19 on perinatal mental 
health. According to a systematic review and meta-analy-
sis exploring the effects of the pandemic on maternal and 
perinatal outcomes, an increase in maternal deaths, still-
birth, and depression are reported during the pandemic 
compared with the pre-pandemic [50], pointing that 
more clinical attention and interventions are necessary 
and should be given for prenatal depression.

Notably, the prevalence of male partners’ symptoms of 
anxiety was higher than that of pregnant females (9.47% 
vs. 5.92%) in this study. As previous studies suggested, 
expectant fathers are prone to anxiety [15]. Furthermore, 
men may bear more financial pressure in a family under 
the traditional Chinese culture. However, the COVID-
19 pandemic has affected the economy, and increased 
employment and financial stress [18], which might result 
in significant anxiety among males [19]. The preva-
lence of their depressive symptoms in the present study 
(11.83%) was also significantly higher than data before 
the epidemic [20]. Therefore, mental health screening in 

early pregnancy for male partners should be intensified 
and necessary worldwide action should be performed to 
support pregnant families at times of crisis [51].

Worse family functioning and quality of life linked to 
increased risk of anxious and depressive symptoms in first-
trimester females
The increased risk of depressive and anxious symptoms 
was linked to poorer family functioning in the current 
study, which was supported by the research of Wu et al. 
reporting that pregnant women with moderate or severe 
family dysfunction have an increased likelihood of anx-
ious symptoms [9]. According to the McMaster Model 
of Family Functioning (MMFF) theory [52], the basic 
function of the family is to provide conditions for the 
well-being of its members. Dysfunctional families affect 
individuals’ physical and mental health and are associ-
ated with the severity and course of depression and anxi-
ety in members [53].

The exact reasons why worse family functioning was 
related to increased risk of mood symptoms in first-tri-
mester females were unknown. We guessed that there 
might be two reasons. Firstly, previous studies revealed 
that adverse family events, marital strains, and spouses’ 
emotional problems are intense stressors related to 
depression [54, 55]. Poorer family functioning might 
act as a stressor leading to mood symptoms in pregnant 
women. Secondly, family functioning is a critical com-
ponent of quality of life. Quality of life is also associated 
with anxiety [56] and depressive symptoms in pregnant 
women [57]. The association between family functioning 
and maternal mood symptoms may be mediated by the 
quality of life, which requires further investigation.

Worse family functioning and history of smoking linked 
to increased risk of anxious and depressive symptoms in 
partners
Previous studies showed that smoking is significantly cor-
related with depression [58–60]. In the present study, a 
history of smoking was associated with an increased risk 
of depressive symptoms in partners, which emphasized 
the importance of screening for tobacco consumption 

Table 5 Effects of risk factors on anxious and depressive symptoms in partners
Factor Depressive symptoms (Yes / No) Anxious symptoms (Yes / No)

Univariate logistic
regression

Multivariate logistic
regression

Univariate logistic
regression

Multivariate logistic
regression

OR b (95% CI c) P value OR (95% CI) P 
value

OR (95% CI) P value OR (95% CI) P 
value

Educational years 1.01 (0.84–1.22) 0.91 - - 0.84 (0.69–1.02) 0.08 0.92 (0.74–1.13) 0.42

Married 0.32 (0.11–0.94) 0.04 0.45 (0.15–1.40) 0.17 - - - -

History of smoking 5.17 (1.65–16.20) < 0.01 4.49 (1.40–14.40) 0.01 - - - -

FAD-GF d 4.59 (1.33–15.81) 0.02 3.95 (1.06–14.67) 0.04 8.36 (2.05–34.09) < 0.01 6.89 (1.58–29.97) 0.01
a Bold values indicate P ≤ 0.1 in univariate logistic regression and P < 0.05 in multivariate logistic regression; b OR, Odds Ratio; c CI, Confidence Interval; d FAD-GF, 
Family Assessment Device-General Functioning
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among them in early pregnancy. Meanwhile, we also 
found an association between family functioning and 
partners’ risk of mood symptoms, which requires special 
attention.

To our knowledge, this is the first study to investigate 
the prevalence and risk factors of anxious and depres-
sive symptoms among Chinese first-trimester females 
and their partners during the COVID-19 pandemic era. 
Results called for increased screening of mood symptoms 
in the risk groups with worse family functioning, lower 
quality of life, or a history of smoking.

Limitations
(1) This study used self-assessment screening tools to 
assess anxious and depressive symptoms. A structured 
clinical interview was not used for diagnosis. (2) Family 
functioning was also self-assessed in the present study. 
The clinician-rated McMaster Clinical Rating Scale and 
the clinician-directed McMaster Structured Interview 
were not included. Subjective factors might influence 
the assessment of family functioning. (3) The Criterion 
Validity of each scale used in this study could not be 
explored because of the lack of the corresponding mea-
surement instrument as a validity standard. (4) Data col-
lection from partners was primarily performed online. 
Considering the relative complexity to finish the Q-LES-
Q-SF, CTQ-SF, and SSRS scales, on-site instruction may 
be required. Therefore, we failed to assess the quality 
of life, childhood trauma history, and social support in 
partners, which needs to be explored in the future. (5) 
A randomized sampling method was not applied in this 
study, which may not be conducive to the generalization 
of the results to the overall population. (6) Previous stud-
ies found that family therapy based on the MMFF theory 
effectively could improve family functioning [61]. How-
ever, this study was observational and did not explore 
whether family therapy based on this theory could 
improve the emotional symptoms of pregnant females 
and their partners.

Conclusion
Depressive and anxious symptoms are common in first-
trimester females and their partners during the pandemic 
era of COVID-19 in China. 17.75% and 5.92% of first-
trimester females had significant symptoms of depres-
sion and anxiety, respectively. In addition, 11.83% and 
9.47% of male partners reported symptoms of depression 
and anxiety, respectively. The family functioning, quality 
of life, and smoking history increased the risk of mood 
symptoms. The findings in the current study emphasized 
the importance of early mental health screening for vul-
nerable families during the pandemic. It was also ben-
eficial to promote updated guidance on prevention and 
interventions for pregnant females and their partners 

facing clinically significant symptoms of anxiety and 
depression.
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