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Abstract

Objectives The prevention and control of the COVID-19 pandemic might associate with paternal perinatal depression during
their partners’ delivery. This study aims to investigate the prevalence of paternal perinatal depression exposure to the COVID-
19 pandemic and to determine the risk factors. Design This is a cross-sectional study Population The participants of perinatal
fathers were recruited in one hospital during December 31, 2019 to April 11, 2020 in Wuhan. Methods The Edinburgh
Postnatal Depression Scale (EPDS) and the APGAR family function scale was used to evaluate paternal perinatal depression
and family function, respectively. The chi-square tests and multivariable logistic regression were applied for data analysis.
Results There were 1,187 valid fathers included and the prevalence of paternal perinatal depression was 13.82%. Compared
with fathers recruited before the announcement of human-to-human transmission, fathers showed significantly lower risk of
perinatal depression (OR=0.54, 95% CI: 0.34, 0.87; OR=0.30, 95% CI: 0.14, 0.63; respectively) during traffic restriction period
and public transportation reopened period in Wuhan. Low or fair of family function significantly associated with elevated risk
of paternal perinatal depression (OR=2.45, 95% CI: 1.56, 3.83). Moreover, fathers reported low family income, poor sleep
quality, and smoking were significantly associated with increased risks of perinatal depression. Conclusions Paternal screening
was suggested to early detect perinatal depression during the COVID-19 pandemic. Traffic restriction and good family function
have positive impacts on paternal perinatal depression. These results could provide some evidence for health authorities to

formulate targeted prevention and control strategies on paternal perinatal depression.

Introduction

The mental health status of parents plays an important role in the offspring development (1, 2). While ma-
ternal perinatal depression was well studied, limit studies focused on paternal perinatal depression. Paternal
perinatal depression may affect not only the wellbeing of new fathers but their partners and offspring as well.
Previous studies demonstrated that paternal perinatal depression was significantly associated with maternal
depression (3), and also related with increased risk of physical (4, 5), behavioral (6), and emotional problems
among the offspring (7, 8).

Paternal perinatal depression is becoming an international public health concern. Although the event of
becoming a dad is often joyful, fathers should adapt to some potentially stressing reproductive events,
including prepare abundant financial support, provide infant care and support to their partners during the
reproductive period. Fathers in the transition of parenthood might be prone to paternal perinatal depression.

The Corona Virus Disease 2019 (COVID-19) was first reported in December 2019 in Wuhan, Hubei province
and caused a global pandemic. The COVID-19 pandemic poses a great threat to the population’s mental
health. The Chinese government has promulgated the Guidance Manual on the Prevention and Control of
Nowel Coronavirus-Infection Pneumonia in the Community issued by the national government (9). Patients



and accompanies in hospitals are vulnerable to COVID-19 infection. During the COVID-19 pandemic, some
fathers have to caring for their partners to delivery in hospital. This might increase the psychological crisis
of fathers by the potential risk of infection in hospitals by the dense flow of people, especially for the children
and weak partners after delivery.

To reduce human to human transmission, maternal caring hospitals enrolled accompanied fathers based on
CT results in the early period of COVID-19 epidemic. After the popularization of nucleic acid detection,
hospitals divided the fathers with CT, nucleic acid test, and antibody of COVID-19 in Wuhan. Other
public health interventions to control COVID-19 epidemic including traffic restriction globally, which might
associate with paternal perinatal depression. Moreover, home quarantine as important method to reduce
human-to-human transmission in COVID-19 control, residents stay at home might increase the role of family
function.

Currently, there is no document addressed the prevalence and the associated factors of paternal perinatal de-
pression during the COVID-19 epidemic. This study aims to investigate the prevalence of paternal perinatal
depression exposure to the COVID-19 pandemic and to determine the risk factors of paternal perinatal de-
pression. This study could provide global prevention and control experience for paternal perinatal depression
during the COVID-19 pandemic.

Methods
Research Design and Data Collection

This cross-sectional study was conducted to investigate the prevalence of paternal perinatal depression and
the associated factors including family function, demographic factor, and health behavior factors. The study
was conducted at a maternity care hospital located in Wuhan city. This tertiary hospital is the largest
maternal and child care center in Hubei province.

After obtained the approval by the Ethics Committee. Fathers included in this study were recruited following
their maternal inpatients with live birth in the hospital (gestational age > 28 weeks and within 7 days after
delivery). Trained doctors and nurses introduced this survey to the eligible fathers and obtained their oral
agreement of participation from Dec 31, 2019 to Apr 11, 2020.

Study Instrument

Perinatal depression was used as a dependent variable and evaluated by the Edinburgh Postnatal Depression
Scale (EPDS). The EPDS was compiled by Cox et al. in 1987 and has proved suitable for perinatal depression
screening with good reliability and validity (10). The EPDS was also wildly used on fathers in their partners’
pregnancy and postpartum (11, 12). The EPDS scale contains 10 items, and each item is scored on a four-
point scale ranging 0-3 points by severity. In line with previous studies, this study used a total score of 0-9
points indicating no depression, and 10-30 points indicating depression.

We used 4 periods to address the COVID-19 epidemic as an independent variable in Wuhan, China. Period
1 of pre-epidemic of COVID-19 defined before the official announcement of human to human transmission
by the National Health Commission of China (Dec 31, 2019 to Jan 18, 2020); Period 2 of pre-outbreak of
COVID-19 with limited number of confirmed patients defined from the announcement of human to human
transmission to traffic restrictions (Jan 19, 2020 to Jan 23, 2020); Period 3 of traffic restrictions defined from
the outbreak of COVID-19 to the announcement of no increased number of confirmed COVID-19 patients
(Jan 24, 2020 to Mar 27, 2020); Period 4 of traffic restrictions dismissed and public traffic transportations
reopened (Mar 28, 2020 to Apr 11, 2020). Moreover, we obtained family function as an important independent
variable to address the association with paternal perinatal depression. The APGAR scale was used to
evaluate family function. The scale was developed by Smilkstein, and includes 5 dimensions of family
function (adaptation, partnership, growth, affection, and resolution) (13). Each dimension is divided into 3
levels, with values from 0 (hardly ever) to 2 (almost always). A total score of 0-3 is considered poor, 46
fair, and 7-10 good.



Demographic factors used as independent variables in this including age (<29, 30-34, and >34 years),
ethnicity (Han, other), education (junior high or below, senior high, and college or more), Hukou (rural,
urban), family income of last year (<50,000 RMB, 50,000 RMB-100,000 RMB, [?]100,000 RMB, and unclear),
insurance (yes, no), and first-time father (yes, no).

Other independent variables of health behavior factors were used in this study, including self-rated sleep qual-
ity (good, fair, and poor), smoking/passive smoking within one year (no, yes), drinking/alcohol consumption
within one year (no, yes), and exercise within one year (no, yes).

Data analysis

The chi-square test was used to analyze the differences in paternal perinatal depression and independent
variables, including the stages of COVID-19 epidemic, family function, demographic variables (age, ethnicity,
education, Hukou, family income, insurance, and first-time father), and health behaviour factors (sleep
quality, smoking, drinking, and exercise). Multiple logistic regression analyses were used to evaluate the
effects of the independent variables on paternal perinatal depression. Model 1 only included the periods of
COVID-19 epidemic and family function. Model 2 included demographic variables on the basis of model
1. Model 3 included health behaviour factors on the bases of model 2. The results of multiple logistic
regression analyses are reported as adjusted odds ratios (OR) and 95% confidence intervals (CI). All tests
were two-sided and p-values less than 0.05 were considered statistically significant. Statistical analyses were
performed using SAS 9.4 for Windows.

Results
Prevalence and demographic characteristics

There were a total of 1,341 eligible fathers participated in this study. After removed 121 of incomplete
questionnaires and 33 of self-reported previously confirmed depression patients, 1,187 valid questionnaires
(88.52%) were included in this study. The prevalence of paternal perinatal depression evaluated by the
EPDS during the COVID-19 epidemic was 13.82% in this study (Table 1). Participants aged 30-34 years
comprised the highest proportion (44.65%). Most of the participants were Han nationality (97.56%), and
majority of participants educated with college or more (77.25%). Participants educated with junior high or
below were detected the significantly highest depression rate (22.22%). More than half of fathers (68.13%)
lived in urban city, and 51.90% of fathers had a family income more than 100,000 RMB. Compared with
fathers with family income [?]100,000 RMB, participants with family income <50,000 RMB were found
higher proportion of perinatal depression (24.20% wvs 11.36%, p =0.0004). There was 93.43% of fathers had
insurance and fathers without insurance had higher proportion of perinatal depression (28.21% wvs 12.80%,p
=0.0001). Almost two-thirds of participants (67.31%) were first-time fathers and they have significantly
lower proportion of perinatal depression compared with others (11.83% vs 18.41%,p =0.0034).

Health behavior characteristics

Among the participants, 75.24% reported to have good sleep quality during the last year. Compared with
fathers reported poor sleep quality, fathers with good sleep quality has significantly lower proportion of
perinatal depression (8.94% wvs 35.00%,p <0.0001) (Table 2). Less than half of participants (41.16%) reported
smoking during the past year, and they were detected with a higher proportion of perinatal depression
compared with those who didn’t smoking (18.45% vs 10.70%, p =0.0002). There were 56.42% of participants
had alcohol consumption and 64.94% of participants had exercise in the last year.

Independent variables

Prevalence of paternal perinatal depression was significant different during the 4 periods of COVID-19 pan-
demic (Table 3). From the official published unknown pneumonia in December, 2019 to the announcement
of human to human transmission of COVID-19, the prevalence of paternal perinatal depression was signifi-
cantly higher than other 3 periods (p =0.001). Moreover, majority of fathers (86.18%) reported good family



function, and they had lower depression compared with those reported fair of family function (11.53% wvs
32.31%,p <0.0001).

Predictors of paternal prenatal depression

Compared with fathers recruited before the announcement of human-to-human transmission, fathers reported
significantly lower risk of perinatal depression during traffic restrictions and traffic restrictions dismissed
periods (OR=0.54, 95% CI: 0.34, 0.87; OR=0.30, 95% CI: 0.14, 0.63; respectively) (Table 4). Family
function was a statistically significant risk factor for paternal perinatal depression. Low or fair of family
function significantly associated with elevated risk of paternal perinatal depression (OR=2.45, 95% CI: 1.56,
3.83). For demographic factors, fathers with low family income (<50,000 RMB) was significantly associated
with increased risk of perinatal depression (OR=1.75, 95% CI: 1.36, 4.44). For health behavior factors,
poor/fair of sleep quality related with increased risk of perinatal depression (OR=3.18, 95% CI: 2.19, 4.63).
Fathers had smoking habitat were found increased risk of perinatal depression (OR=1.50, 95% CI: 1.03,
2.20).

Discussion

Main findings The prevalence of paternal perinatal depression 13.82% in Wuhan, China. Traffic restriction
in the COVID-19 public health containment and family function were significantly associated with paternal
perinatal depression.

Strengths and limitations

This is a unique study reported the prevalence of paternal perinatal depression during the COVID-19 pan-
demic in Wuhan, China. And the result novelty reveled that traffic restriction in Wuhan was associated with
decreased risk of paternal perinatal depression.

This study has several limitations. First, this cross-sectional design couldn’t reveal the causal relationships
among factors. Second, this study was self-reported, thus the measurement accuracy of paternal depression
and other related fathers was compromised. Third, the findings of this study targeted on fathers in hospitals
and cannot be generalized to fathers during the entire perinatal period. Moreover, this study draw conclusion
based on one hospital in Wuhan, multi-center studies was necessary to further address the risk factors of
paternal depression.

The prevalence of paternal perinatal depression in Wuhan was higher than the global level of 5-10% (14,
15). Firstly, this variation of paternal perinatal depression prevalence might be explained by the different
depression tool. On the other hand, fathers in different perinatal period and in different geographical dis-
tribution might also have contributed to the unequal prevalence of paternal perinatal depression. Moreover,
the COVID-19 epidemic might have partly resulted in the high prevalence of paternal perinatal depression
in Wuhan.

Critically, our study revealed that the prevalence of paternal perinatal depression before the announcement of
human to human transmission comprised the highest proportion during the COVID-19 epidemic, and traffic
restriction associated with relatively decreased risk of paternal perinatal depression in Wuhan. The elevated
risk of paternal perinatal depression before the announcement of human to human transmission might be
partly due to the concern of the obscure and uncertainty of COVID-19 epidemic. Traffic restriction as
effective measures of COVID control, it might help to lower the paternal depression by gain more confidence
on maternal and child protection from COVID-19 infection. This result possibly indicated that effective
control measures adopted by officials might have positive effect to alleviate paternal depression.

Previous studies have found that family dysfunction is an important contributor to a wild range of depression
among adolescents (16), students (17), caregivers and patients (18), and the elders (19). Women’s satisfaction
from the family function was proved to be a significant factor protect against the occurrence of mental health
disturbances (20). It was demonstrated that paternal depression was associated with an increased risk of
family dysfunction of disharmony in partner relationships (21). This study further supported the point



that fathers reported poor or fair of family function have a negative effect on the prevalence of perinatal
depression during the COVID-19 epidemic. Further longitudinal studies are necessary to investigate the
causal relationship on the effect of family function on paternal perinatal depression.

As another predictive factor of paternal depression, fathers reported low household incomes have a higher
risk of paternal depression, which was in line with previous studies (22, 23). The coming of new baby might
aggregate the financial pressure on fathers. However, this study demonstrated a relative low percent of
fathers reported poor family income. This factor is dynamic and the income of maternal partners during
pregnancy is often lower than the average level. With the improving in family income, the negative effect
on paternal perinatal depression might considerably reduce.

E Juulia Paavonen et al reported that sleep disorders associated with 1.9 times of elevated risk of male
depression during pregnancy (24). Deborah Da Costa et al demonstrated poor sleep quality was associated
with postpartum depressive symptoms among first-time fathers (25). This study was further confirmed that
sleep was a strong predictor of paternal depression in Wuhan. Paternal sleep quality might be compromised
by pregnant partners’ irregular sleep behavior and extra caring for maternal health.

The relationship of maternal depression and smoking prepregnancy and prenatally was firmly established
previously (26-28). This study interestingly showed that fathers have smoking or passive smoking behavior
showed an elevated risk of perinatal depression. This relationship could be partly explained that the intake of
nicotine by smoking or passive smoking has neurobiologic impact on the brain which related with depression
(29).

Implications for public health practice

The prevalence of paternal perinatal depression was relatively high, which provided strong support for pater-
nal screening to early detect depression symptoms among perinatal fathers during the COVID-19 epidemic.
With the wildly adopted measure of traffic restriction on COVID-19 control, improve the family function of
fathers might be helpful in perinatal depression management.

Conclusions

This study revealed that traffic restrictions didn’t associated with paternal perinatal depression and family
function have positive impact on paternal perinatal depression, these results could provide some evidence for
health authorities to formulate targeted prevention and control strategies on paternal perinatal depression
during the COVID-19 epidemic. In summary, this study identified potential risk factors of paternal perinatal
depression during the COVID-19 epidemic, which provides foundation for prospective studies to further
address the associations.
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Table 1. Descriptive statistics for the demographic factors of participants during the COVID-

19 epidemic.

No depression

Depression N

Variables N (%) (%) Total N (%) N P
Age 7.1152 0.0285
<29 309 (89.57) 36 (10.43) 345 (29.06)

30-34 457 (86.23) 73 (13.77) 530 (44.65)

>34 257 (82.37) 55 (17.63) 312 (26.28)

Total 1023 (86.18) 164 (13.82) 1187 (100.00)

Ethnicity 2.6813 0.1015
Han 995 (85.92) 163 (14.08) 1158 (97.56)

Other 28 (96.55) 1 (3.45) 29 (2.44)

Education 8.6248 0.0134
Junior high or 63 (77.78) 18 (22.22) 81 (6.82)

below

Senior high 156 (82.54) 33 (17.46) 189 (15.92)

College or 804 (87.68) 113 (12.32) 917 (77.25)

more

Hukou 3.3049 0.0691
Rural 316 (83.60) 62 (16.40) 378 (31.87)

Urban 707 (87.50) 101 (12.50) 808 (68.13)

Family income 18.2919 0.0004
(RMB)

<50,000 119 (75.80) 38 (24.20) 157 (13.23)

50,000-100,000 259 (85.48) 44 (14.52) 303 (25.53)

[?]100,000 546 (88.64) 70 (11.36) 616 (51.90)

Unclear 99 (89.19) 12 (10.81) 111 (9.35)

Insurance 14.5037 0.0001
Yes 967 (87.20) 142 (12.80) 1109 (93.43)

No 56 (71.79) 22 (28.21) 78 (6.57)

First-time 8.5573 0.0034
father

Yes 641 (88.17) 86 (11.83) 727 (67.31)

No 288 (81.59) 65 (18.41) 353 (32.69)

No depression: EPDS score 0-9; Depression: EPDS score 10-30.

Table 2.

COVID-19 epidemic.

Descriptive statistics for the health behavior factors of

participants during the

No depression

Depression N

Variables N (%) (%) Total N (%) N P
Sleep quality 72.6286 <0.0001
Good 794 (91.06) 78 (8.94) 872 (75.24)

Fair 191 (71.54) 76 (28.46) 267 (23.04)

Poor 13 (65.00) 7 (35.00) 20 (1.73)

Smoking 14.0630 0.0002
No 609 (89.30) 73 (10.70) 682 (58.84)

Yes 389 (81.55) 88 (18.45) 477 (41.16)



No depression

Depression N

Variables N (%) (%) Total N (%) N P
Drinking 0.7829 0.3763
No 441 (87.15) 65 (12.85) 506 (43.58)

Yes 559 (85.34) 96 (14.66) 655 (56.42)

Exercise 2.5226 0.1122
No 341 (83.99) 65 (16.01) 406 (35.06)

Yes 657 (87.37) 95 (12.63) 752 (64.94)

No depression: EPDS score 0-9; Depression: EPDS score 10-30.

Table 3. Descriptive statistics for independent variables of participants during the COVID-19

epidemic.
No depression  Depression N
Variables N (%) (%) Total N (%) x2 P
Period of Period of 16.2496 0.001
COVID-19 COVID-19
epidemic epidemic
Period 1 143 (78.14) 40 (21.86) 183 (15.42)
Period 2 80 (85.11) 14 (14.89) 94 (7.92)
Period 3 638 (86.80) 97 (13.20) 735 (61.92)
Period 4 162 (92.57) 13 (7.43) 175 (14.74)
Family 41.8878 <0.0001
function
Poor 30 (88.24) 4 (11.76) 34 (2.86)
Fair 88 (67.69) 42 (32.31) 130 (10.95)
Good 905 (88.47) 118 (11.53) 1023 (86.18)

No depression: EPDS score 0-9; Depression: EPDS score 10-30.

" Period 1: before the announcement of human to human transmission (Dec 31, 2019 to Jan 18, 2020);
Period 2: From the announcement of human to human transmission to traffic restrictions (Jan 19, 2020 to
Jan 23, 2020); Period 3: Traffic restrictions (Jan 24, 2020 to Mar 27, 2020); Period 4: Traffic restrictions
dismissed (Mar 28, 2020 to Apr 11, 2020).

Table 4. Logistic regression analysis for the effects of independent variables on paternal de-

pression .

Variables

Crude OR (95% CI)

Adjusted OR (95%
CI)

Adjusted OR (95%
CI)

Period of COVID-19
epidemic (in reference
to Period 1) =

Period of COVID-19
epidemic (in reference
to Period 1) -

Period 2 0.68 (0.34, 1.34)
Period 3 0.60 (0.39, 0.94)"
Period 4 0.32 (0.16, 0.63)™

Family function

Poor/fair vs Good 3.20 (2.12, 4.83

)***

Period of COVID-19
epidemic (in reference
to Period 1)

0.65 (0.32, 1.32)

0.54 (0.34, 0.85)""
0.29 (0.14, 0.59)""

3.02 (1.97, 4.63

>***

Period of COVID-19
epidemic (in reference
to Period 1)

0.58 (0.28, 1.21)

0.54 (0.34, 0.87)"
0.30 (0.14, 0.63)"

2.45 (1.56, 3.83

)***



Variables

Crude OR (95% CI)

Adjusted OR (95%
CI)

Adjusted OR (95%
CI)

Age (in reference to
<29 years)

30-34

>34

Education (in reference

to Junior high or
below)

Senior high
College or more
Hukou

Urban vs Rural
Family income (in
reference to [?]100,000
RMB)
50,000-100,000
<50,000
Insurance

No vs Yes
First-time father
No vs Yes

Sleep quality
Poor/fair vs Good
Smoking

Yes vs No
Drinking

Yes vs No
Exercise

Yes vs No

Age (in reference to
<29 years)

Education (in reference
to Junior high or
below)

Family income (in
reference to [?]100,000
RMB)

Sleep quality

1.41 (0.89,2.23)
1.78 (1.06,3.00)"

Education (in reference

to Junior high or
below)

0.90 (0.45, 1.82)
0.80 (0.41, 1.57)

0.87 (0.58, 1.32)

1.17 (0.75, 1.83)
2.02 (1.21, 3.36)™"

2.22 (1.25, 3.94)™

1.36 (0.90, 2.04)

1.30 (0.81,2.09)
1.52 (0.89,2.59)

1.06 (0.51, 2.8)
1.07 (0.53, 2.13)

0.86 (0.56, 1.31)

1.06 (0.67, 1.68)
1.75 (1.03, 2.96)"

2.46 (1.36, 4.44)™"
1.30 (0.85, 1.97)
3.18 (2.19, 4.63)™"
1.50 (1.03, 2.20)"
1.05 (0.71, 1.53)

0.92 (0.63, 1.34)

" Period 1: before the announcement of human to human transmission (Dec 31, 2019 to Jan 18, 2020);
Period 2: From the announcement of human to human transmission to traffic restrictions (Jan 19, 2020 to
Jan 23, 2020); Period 3: Traffic restrictions (Jan 24, 2020 to Mar 27, 2020); Period 4: Traffic restrictions
dismissed (Mar 28, 2020 to Apr 11, 2020).

*

p<0.001," p<0.01,"p<0.05
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