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Objective: To examine the relationship between pregnancy-related anxiety, family functions, and sleep quality, and to determine 
whether family functions mediate the relationship between pregnancy-related anxiety and sleep quality.
Methods: A cross-sectional survey was conducted on pregnant women between April to August in 2022 in the obstetrics outpatient 
clinic of a tertiary care hospital in the Ningxia Hui Autonomous Region of China. A total of 1014 pregnant women aged 18 years and 
older were surveyed. They completed questionnaires, including: general demographic characteristics, the Pregnancy-related anxiety 
scale (PAQ), the Family Adaptation, Partnership, Growth, Affection, and Resolve (APGAR), and the Pittsburgh Sleep Quality Index 
Questionnaire (PSQI). Model 4 in PROCESS was used to analyze the relationships among pregnancy-related anxiety, family functions, 
and sleep quality, with family functions as a mediator.
Results: Among the 1014 pregnant women, the pregnancy-related anxiety scale score was (21.84 ± 5.64). The total score of the family 
functions scale was (8.10±2.26), and the overall sleep quality scale score was (7.89±2.99). When participants were grouped according 
to different socio-demographic characteristics, the study showed that all variables differed from anxiety, family functions or sleep 
quality, except for age, pre-pregnancy BMI and whether or not they had a first birth, which was not associated with anxiety, family 
functions, or sleep quality (P<0.05). The pregnancy-related anxiety was positively associated with sleep quality (P<0.01), while family 
functions were negatively associated with sleep quality (P<0.01). In addition, family functions mediate the relationship between 
pregnancy-related anxiety and sleep quality during pregnancy, on the first and second trimesters, intermediation rate is 9.31% 
(P<0.05), and on the third trimesters, intermediation rate is 21.38% (P<0.05).
Conclusion: Pregnancy- related anxiety is a risk factor for sleep quality, however, family functions are protective factors for sleep 
quality. Family functions play an intermediary role in sleep quality caused by pregnancy-related anxiety, especially on the third 
trimesters. This finding may provide a scientific basis for developing intervention strategies to improve the sleep quality of pregnant 
women.
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Introduction
The definition of sleep quality is how satisfied a person is with all aspects of sleep. The four attributes that contribute to 
sleep quality are efficiency, latency, duration, and arousal after sleep onset.1 Nowadays, it is increasingly recognized that 
sleep quality affects women’s health and well-being, especially during specific periods such as pregnancy and 
menopause.2 A recent meta-analysis showed that the prevalence of sleep disorders during pregnancy was 45.7%.3 

Additionally, studies have shown that sleep disturbances during pregnancy may increase a woman’s risk of developing 
gestational diabetes and gestational hypertension.4–6 In addition to the impact on maternal health, poor sleep quality 
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during pregnancy can also affect the immediate and long-term health of the child. Several prospective studies suggest that 
maternal sleep disturbance during pregnancy may increase the risk of birth preterm in pregnant women.7–9 Qingdong Lu 
and others conducted a meta-analysis, and the results showed that sleep disorders during pregnancy were significantly 
related to pregnancy-induced hypertension, gestational diabetes, premature delivery and stillbirth;10 Sanapo L, 
Hackmetahal et al made a systematic evaluation and meta-analysis on the relationship between sleep apnea of pregnant 
mothers and the growth outcome of their offspring. The results showed that the research results supported the 
international norm that obstructive sleep apnea was related to the increased risk of small for gestational age infants.11 

Therefore, considering the adverse effects of sleep disturbances, it is crucial to identify factors associated with decreased 
sleep quality that could be potential clinical targets for intervention in pregnant women.

There are many factors that affect sleep quality. Previous epidemiological studies have shown that the sleep quality of 
pregnant women is closely related to their age, gestational age, lifestyle, physical and mental health.12–14 Among them, 
the psychological state of pregnant women is considered to have an important impact on the occurrence of sleep 
disorders.15 A survey showed that anxiety and depressive symptoms in late pregnancy increased the risk of developing 
sleep disturbances in pregnant women.16 It follows similar work by Rubio et al who conducted a cross-sectional study of 
women in Lima, Peru, and found that poor sleep quality in pregnant women was associated with prenatal depression, and 
generalized anxiety symptoms.17 In addition to the influence of the above factors, family factors are important for 
individuals to maintain good sleep quality. Some studies have shown that good family functions improve sleep 
quality.18,19 Up to now, there is clear evidence that pregnancy-related anxiety and family functions are related to 
maternal sleep quality during pregnancy, but no studies have yet examined these variables together to test for potential 
interactions. To fill the above research gap, our study set out to examine whether family functions play a mediating role 
in the relationship between pregnancy-related anxiety and sleep quality. The hypothesis tested here is that good family 
functions would mitigate the effects of pregnancy anxiety on sleep quality during pregnancy. We expect this study will 
provide useful insights into the development of prevention and intervention strategies to improve sleep quality in 
pregnant women. The hypothetical model is shown in Figure 1.

Materials and Methods
Participants and Procedures
From April 2022 to August 2022, we conducted a cross-sectional survey in the obstetrics outpatient clinic of a tertiary 
care hospital in the Ningxia Hui Autonomous Region of China. Inclusion criteria were: women over 18 years of age with 
singleton pregnancies without underlying disease. Exclusion criteria were: women with a diagnosed memory or 
psychiatric disorder, or women with an infectious disease (viral hepatitis or human immunodeficiency virus infection). 
And exclude pregnant women with other diseases that affect sleep quality (such as restless legs syndrome); Memory 
impairment or psychiatric disorder was defined as a self-reported history of prior psychiatric illness or current treatment 
such as antidepressant or anxiolytic medication use. All pregnant women received a set of questionnaires when they 
visited the hospital’s obstetric clinic for antenatal checkups. The survey included general demographic characteristics, 

Figure 1 The mediating effect model of family functions on the relationship between pregnancy-related anxiety and sleep quality.
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psychological status during pregnancy, level of family functions, and sleep quality. We distributed a total of 1200 
questionnaires and finally collected 1014 valid questionnaires. The effective response rate was 84.50%. Signed informed 
consent was obtained from all subjects prior to data collection. Ethical approval for the study was obtained from the 
Ethics Committee of Ningxia Medical University (No. 2022-G007) before the start of the study.

Questionnaire Measures
Demographic and Socio-Economic Characteristics
Demographic data include the following: residence (urban/rural); per capita monthly income of family (<¥2000/¥2000– 
¥5000/>¥5000); occupation (unemployed/farmers or workers/enterprise/others); Educational level (middle school and 
below/high school or junior college/college or Bachelor/postgraduate and above); gestational age at interview (in weeks); 
Personality(introverted/moderate/extrovert); Pregnancy intention(Planned Pregnancy/Let nature take its course/accidental 
Pregnancy); age; only child (yes/no); Whether the first birth (yes/no); Spontaneous abortions (yes/no); height; Pre- 
pregnancy weight; Pre-pregnancy body mass index (BMI) (kg/m2) was calculated based on participants’ pre-pregnancy 
self-reported weight to the nearest 0.1 kg and height to the nearest 0.1 cm and categorized as: <18.5, 18.5–23.9, ≥24 kg/m2.

Pregnancy-Related Anxiety
The Pregnancy-related anxiety scale (PAQ), which was developed by Xiao Limin et al at Anhui Medical University in 
China was used to evaluate the pregnancy-related anxiety of pregnant women in this study.20 The scale included a total of 
13 items and was divided into three subscales: concern for self, concern for fetal health, and concern for delivery. The 
items were rated on a 4-point Likert scale, ranging from 1 = “no worries” to 6 = “always worried”. The total score ranges 
from 13 to 52. The higher the score, the more likely the subject was to suffer from pregnancy-related anxiety. A score of 
more than 23 indicates that the mother is suffering from pregnancy-related anxiety. In the present study, Cronbach’s α of 
the scale was 0.81.

Family Functions
The family functions of pregnant women were measured by family adaptation, partnership, growth, affection, and resolve 
(APGAR), which was compiled by Smilkstein in 1978.21 The scale included a total of 5 items and was divided into five 
subscales: adaptation, partnership, growth, affection, and resolution. The items were rated on a 3-point Likert scale, ranging 
from 0 = “hardly ever” to 2 = “almost always”. The total score is calculated by adding the results of all questions. A total 
score of 7–10 indicates normal family functioning. A total score of 4–6 indicates a moderately dysfunctional family. A total 
score of 0–3 indicates that the respondent’s family is very dysfunctional. The Cronbach’s α of the scale was 0.81.

Sleep Quality
We assessed sleep quality using the Pittsburgh Sleep Quality Index (PSQI), which was developed by Buysse et al in 1989 
and is now used relatively frequently in psychiatric practice and clinical research.22 The PSQI consists of a total of 24 
questions, of which 19 are self-assessed and the rest are rated by the bed partner or roommate. The self-assessment 
questions were mainly related to various factors involved in sleep quality. These factors were further categorized into 
seven sections These factors were further categorized into seven sections, each weighted equally on a 0–3 scale. The 
seven component scores are then summed to yield a global PSQI score, which has a range of 0–21; higher scores indicate 
worse sleep quality. Cronbach’s α of the scale was 0.83. Liu Xianchen et al validated the reliability and validity of the 
Pittsburgh Sleep Quality Index using psychological testing and statistical techniques. The results showed that the 
Pittsburgh Sleep Quality Index (PSQI) had good internal consistency and retest reliability, as well as high consistency 
and criterion-related validity. The diagnostic sensitivity of a total PSQI score of more than 7 was 98.3% and the 
specificity was 90.2% in distinguishing normal individuals from patients with sleep quality problems.23 Therefore, we 
analyzed the data using PSQI≥8 as the threshold value.

Data Analysis
We use SPSS 23.0 and Amos 26.0 to sort out and analyze the data. First, we use descriptive statistics to analyze the general 
demographic characteristics of the participants. Normally distributed variables were expressed as mean and standard deviation 
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(SD). Non-normally distributed variables were expressed as the median and interquartile range (IQR). The comparison 
between groups is made by t–test or analysis of variance (ANOVA), the counting data is represented by the number of cases or 
percentage, and the comparison between groups is made by chi-square test. Secondly, Pearson correlation analysis aims to test 
the correlation between pregnancy-related anxiety, family function and sleep quality of pregnant women. Next, Model 4 in 
PROCESS, a macro program of SPSS 23.0 by Hayes, was used to model and verify the relationship between variables and 
model-mediated effects using the self-sampling method (Bootstrap). Finally, modeling and mediated effect path mapping 
using Amos 26.0 software. All p values were two-tailed with a statistically significant level of 0.05.

Results
Participant Characteristics
The characteristics of the sample pregnant women are shown in Table 1. The sample consisted of 1014 pregnant women 
aged 18–43 years. The mean age of the pregnant women was 30.18 (SD = 4.40), with 11.44% of the pregnant women of 
advanced age (age >35 years). The mean body mass index (BMI) of the pregnant women was 22.16 (SD = 3.28), with 
114 (11.24%) being thin, 644 (63.51%) being medium and 256 (25.25%) being obese. The number of pregnancies in the 
sample ranged from 1 to 8 with a mean of 2.03 (SD=1.14). Although the gestational age of the participants ranged from 4 

Table 1 General Demographic Characteristics of Participants (N=1014)

Variables N Percentages (%)

Age (years) ≤35 898 88.56

>35 116 11.44
Pre-pregnancy BMI <18.5 114 11.24

18.5~23.9 644 63.51
≥24 256 25.25

Whether the first birth Yes 414 40.83

No 600 59.17
Only child Yes 142 14.00

No 872 86.00

Place of residence City 856 84.42
Rural 158 15.58

Education level Middle School and below 125 12.33

High School/Junior College 167 16.47
College / Bachelor 657 64.79

Postgraduate and above 65 6.41

Profession Unemployed 242 23.87
Farmers / Workers 45 4.44

Enterprise 382 37.67

Others 345 34.02
Personality Introverted 118 11.64

Moderate 688 67.85

Extrovert 208 20.51
Pregnancy intention Planned Pregnancy 364 35.90

Let nature take its course 486 47.93

Accidental Pregnancy 164 16.17
Spontaneous abortions No 867 85.50

Yes 147 14.50

Monthly income per capita <¥2000 59 5.82
¥2000~¥5000 529 52.17

>¥5000 426 42.01

Pregnancy Early Pregnancy 81 7.99
Mid-pregnancy 448 44.18

Late Pregnancy 485 47.83
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to 44 weeks, the mean gestational week of the study participants was 26.48 (SD=9.32). Among the study participants, 
889 (87.67%) had completed high school or higher education. The majority of them lived in urban areas. According to 
the week of gestation, 81 (7.99%) of the participants were in early gestation, 448 (44.18%) in middle gestation, and 485 
(47.83%) in late gestation.

Pregnancy-Related Anxiety, Family Functions, and Sleep Quality
Among the 1,014 pregnant women, 346 had pregnancy-related anxiety, with an incidence of 34.12%. The pregnancy- 
related anxiety scale score was (21.84 ± 5.64). The concern for oneself score was (8.00±2.28), the concern for fetus score 
was (10.24±3.33), and the concern for the delivery score was (3.61±1.40). A total of 258 participants with family 
dysfunction, including 33 participants with severe family dysfunction, accounting for 3.25% of all participants, 225 
participants with moderate family dysfunction, accounting for 22.19% of all participants, and 756 participants with good 
family dysfunction, accounting for 74.56% of all participants. The total score of the family functions scale was (8.10 
±2.26), with adjustment score of (1.57±0.56), cooperation score of (1.59±0.586), maturity score (1.63±0.56), affectivity 
score (1.58±0.57), and closeness score (1.72±0.49). The number of participants with sleep disturbances (scale score > 7) 
was 508, and the incidence was as high as 50.10%. The overall sleep quality scale score was (7.89±2.99), with 
a subjective sleep quality score of (1.07±0.69), time to fall asleep score of (1.57±1.44), sleep duration score of (0.18 
±0.50), sleep efficiency score of (2.84±0.49), sleep disturbance score of (1.23±0.58), hypnosis medication score was 
(0.01±0.10), and daytime dysfunction score was (0.99±0.84).

Single-Factor Analysis of Pregnancy-Related Anxiety, Family Functions, and Sleep 
Quality
We summarized the relationship between the socio-demographic characteristics of the participants and their anxiety level, 
family functions and sleep quality, and the results are shown in Table 2. When participants were grouped according to 

Table 2 The Relationship of Descriptive Socio-Demographics with Pregnancy-Related Anxiety Scale (PAQ), Family Adaptation, 
Partnership, Growth, Affection and Resolve, (APGAR), and Pittsburgh Sleep Quality Index (PSQI)

Variables N PSQI PAQ APGAR

Mean ±SD P value Mean ±SD P value Mean ±SD P value

Age (years) ≤34 859 7.81±2.97 0.366 21.88±5.57 0.082 8.11±2.25 0.458
≥35 155 8.31±3.08 21.65±6.05 8.00±2.32

Pre-pregnancy BMI <18.5 114 7.76±3.23 0.664 21.41±5.02 0.624 8.01±2.24 0.873

18.5~23.9 644 7.95±2.97 21.95±5.75 8.09±2.24
>24 256 7.78±2.94 21.77±5.64 8.14±2.31

Whether the first birth Yes 414 7.87±2.98 0.720 21.88±5.52 0.328 8.29±2.19 0.065

No 600 7.90±3.00 21.82±5.73 7.96±2.30
Only child Yes 142 7.59±2.83 0.371 21.35±5.43 0.576 8.50±2.03 0.013

No 872 7.93±3.01 21.93±5.68 8.03±2.29

Place of residence City 856 7.97±2.97 0.406 21.84±5.62 0.390 8.14±2.23 0.308
Rural 158 7.44±3.07 21.87±5.79 7.88±2.41

Education level Middle School and below 125 7.52±3.26 0.489 22.79±6.70 0.234 7.31±2.63 <0.001
High School/Junior College 167 8.05±3.04 21.53±5.71 7.80±2.55
College / Bachelor 657 7.91±2.96 21.74±5.42 8.26±2.11

Postgraduate and above 65 7.92±2.67 21.88±5.42 8.75±1.68

Profession Unemployed 242 8.23±3.20 0.188 22.71±6.20 0.036 7.69±2.40 <0.001
Farmers / Workers 45 7.44±3.17 20.78±4.97 7.40±2.80

Enterprise 382 7.83±2.86 21.67±5.44 8.55±1.98

Others 345 7.77±2.95 21.56±5.49 7.98±2.28

(Continued)
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different socio-demographic characteristics, the study showed that all variables differed from anxiety, family functions, 
or sleep quality, except for age, pre-pregnancy BMI and whether or not they had a first birth, which was not associated 
with anxiety, family functions or sleep quality (P<0.05). Participants who were jobless, had an unplanned pregnancy, had 
a history of miscarriage, and had a monthly per capita household income of <¥2000 were more likely to have pregnancy- 
related anxiety. In terms of family functions, participants with unplanned pregnancies who were only children, had lower 
literacy levels, were more introverted, were farmers or workers by profession, and had lower per capita monthly incomes 
scored lower. In addition to this, late-pregnancy participants with unplanned pregnancies had poorer sleep quality.

Pearson’s Correlations
Correlations between all variables are shown in Figure 2. There was a small negative correlation between the pregnancy- 
related anxiety and the family functions (both the full-scale and subscales) indicating that the higher the family 
dysfunction of a pregnant woman, the more likely she is to develop pregnancy-related anxiety (P<0.01). The association 
between the family functions and the sleep quality indicated that the better a pregnant woman’s family functions, the 
better quality of sleep she would get. There was also a significant association between the pregnancy-related anxiety, the 
sleep quality, and its subscales which suggested that the more anxious a pregnant woman was, the worse her sleep quality 
would be.

Mediating Effect Test
To determine whether family functions play a mediating role in the relationship between pregnancy-related anxiety and 
sleep quality among pregnant women, a Bootstrap method was used. We examined the mediating effect of family 
functions separately for different trimesters, and the results are presented in Tables 3 and 4. First of all, no matter what 
pregnancy a pregnant woman is in, family functions have a partial mediating effect between pregnancy-related anxiety 
and sleep quality.

On the first and second trimesters, pregnancy-related anxiety has a significant positive predictive effect on sleep 
quality (β = 0.1440, P < 0.001) and a significant negative predictive effect on family functions (β = - 0.0863, P < 0.001). 
When pregnancy-related anxiety and family functions simultaneously predict sleep quality, family functions can also 
significantly negatively predict sleep quality (β = - 0.1552, P< 0.0001), and pregnancy-related anxiety can significantly 
positively predict sleep quality (β=0.1306, P < 0.0001). On the third trimesters, pregnancy-related anxiety has 
a significant positive predictive effect on sleep quality (β = 0.1361, P < 0.0001) and a significant negative predictive 

Table 2 (Continued). 

Variables N PSQI PAQ APGAR

Mean ±SD P value Mean ±SD P value Mean ±SD P value

Personality Introverted 118 7.94±3.04 0.940 22.71±6.07 0.192 7.02±2.64 <0.001
Moderate 688 7.86±2.88 21.77±5.31 8.23±2.15
Extrovert 208 7.93±3.30 21.60±6.42 8.25±2.22

Pregnancy intention Planned Pregnancy 364 7.81±3.02 <0.001 20.86±5.12 <0.001 8.50±1.93 <0.001
Let nature take its course 486 7.67±2.84 21.97±5.75 7.95±2.35
Accidental Pregnancy 164 8.71±3.22 23.65±5.95 7.62±2.50

Spontaneous abortions No 867 7.83±3.02 0.183 21.86±5.78 0.025 8.12±2.27 0.989

Yes 147 8.25±2.82 21.74±4.75 7.95±2.22
Monthly income per capita <¥2000 59 7.66±3.18 0.836 23.36±6.61 0.007 7.03±2.74 <0.001

¥2000~¥5000 529 7.90±2.98 22.13±5.70 8.00±2.32

>¥5000 426 7.90±2.98 21.28±5.37 8.36±2.04
Pregnancy Early Pregnancy 81 7.58±2.97 <0.001 22.07±5.70 0.570 8.06±2.35 0.350

Mid-pregnancy 448 7.44±2.82 22.01±5.65 7.99±2.27

Late Pregnancy 485 8.35±3.08 21.65±5.62 8.20±2.23

Notes: P < 0.05 was accepted to be statistically significant. Statistically significant P values are written in bold.
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effect on family functions (β = - 0.0975, P < 0.0001). When pregnancy-related anxiety and family functions simulta-
neously predict sleep quality, family functions can also significantly negatively predict sleep quality (β = - 0.2988, P< 
0.0001), and pregnancy-related anxiety can significantly positively predict sleep quality (β=0.1070, P < 0.0001).

After the initial validation, the significance of the mediating effect of pregnancy-related anxiety was further 
tested by the Bootstrap self-sampling method, with a sample size of 5000 and a confidence interval (CI) of 95%. On 
the first and second trimesters, the indirect effect of pregnancy-related anxiety on sleep quality via family functions 
was observed (95% CI = (0.0036, 0.0269)). The confidence interval for indirect effect did not contain zero, which 
suggested that family functions played a mediating role between pregnancy-related anxiety and sleep quality. In 
addition, when family functions was entered to the model as a mediator, the direct effect of pregnancy-related 
anxiety on sleep quality was still significant (95% CI = (0.0889, 0.1724)). Therefore, family functions had a partial 
mediating effect in the relationship between pregnancy-related anxiety and sleep quality for pregnant women. On the 
third trimesters. The results showed that the 95% confidence interval of Bootstrap for the indirect effect of 

Table 3 Mediating Model Test of Family Functions in Anxiety and Sleep Quality During Pregnancy on the First and 
Second Trimesters

Regression Equations Fitted Indicators Significance of Coefficients P

Result Variables Predictive variables R2 F(df) β t LLCI ULCI

Sleep quality 0.0826 47.4593

Anxiety 0.1440 6.8891 0.1030 0.1851 <0.000 1
Family functions 0.0459 25.3441

Anxiety −0.0863 −5.0343 −0.1199 −0.0526 <0.000 1

Sleep quality 0.0975 28.3986
Family functions −0.1552 −2.9409 −0.2589 −0.0515 <0.000 1

Anxiety 0.1306 6.1479 0.0889 0.1724 <0.000 1

Figure 2 Correlations between the pregnancy-related anxiety, family functions, sleep quality, and their subscales.
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pregnancy-related anxiety on sleep quality was (0.0139, 0.0473), which did not contain 0, indicating a significant 
mediating effect; the Bootstrap 95% confidence interval for the direct effect of pregnancy-related anxiety on sleep 
quality was (0.0591, 0.1548), which did not contain 0, indicating a significant direct effect. With family functions as 
the mediating variable, pregnancy-related anxiety as the independent variable, and sleep quality as the dependent 
variable. We calculated the proportion of the total effect of pregnancy-related anxiety on sleep quality that was 
mediated by family functions. The proportion of mediation of family functions was 9.31% on the first and second 
trimesters, the proportion of mediation of family functions was 21.38% on the third trimesters. This leads to the 
conclusion that maternal family functions play a partial mediating role in the relationship between pregnancy-related 
anxiety and sleep quality during pregnancy, especially in late pregnancy. Amos to establish a structural equation 
model and the visualization of the model was shown in Figure 3.

Figure 3 Path diagram of the mediating effect of family functions in the relationship between pregnancy-related anxiety and sleep quality (N = 1014).

Table 4 Mediating Model Test of Family Functions in Anxiety and Sleep Quality During Pregnancy on the Third 
Trimesters

Regression Equations Fitted Indicators Significance of Coefficients P

Result Variables Predictive variables R2 F(df) β t LLCI ULCI

Sleep quality 0.0616 31.7089
Anxiety 0.1361 5.6311 0.0886 0.1836 <0.000 1

Family functions 0.0604 31.0401

Anxiety −0.0975 −5.5714 −0.1319 −0.0631 <0.000 1
Sleep quality 0.1055 28.4372

Family functions −0.2988 −4.8659 −0.4195 −0.1782 <0.000 1

Anxiety 0.1070 4.3894 0.0591 0.1548 <0.000 1
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Discussion
The present study explored the associations of pregnancy-related anxiety, family functions with sleep quality, as well as examined 
the mediating effect of family functions between them among pregnant women. Our study reveals that maternal family 
functioning mediates the relationship between pregnancy-related anxiety and sleep quality, especially on the third trimesters.

In this study, more than half (50.10%) of the pregnant women had sleep disturbances. This may be closely related to 
the pregnant woman’s sleep environment, lifestyle habits, and changes in hormone levels. Pregnant women in late 
pregnancy were more likely to have sleep disorders compared to those in mid- or early pregnancy, similar to previous 
findings. Okun et al24 reported poor sleep quality in 49.14% of 116 pregnant women. Tsai et al25 found poor sleep quality 
in 45.1% of women during pregnancy in a prospective cohort study. Hung et al26 reported that 58% of pregnant women 
had poor sleep quality in mid-pregnancy and up to 66% in late pregnancy. Polo-Kantola et al16 reported poor overall 
sleep quality, difficulty falling asleep, and increased nightly awakenings in late pregnancy.

The results of this study also showed that more than one-third (34.12%) of pregnant women develop pregnancy- 
related anxiety during pregnancy, fear for the health of the fetus was the highest rating, which means that fear for the 
health of the fetus was the main psychological stressor. In an analysis of pregnant women with different socio- 
demographic characteristics, it was found that pregnancy-related anxiety scores were higher among pregnant women 
who were jobless, had an unplanned pregnancy, and had a history of miscarriage, suggesting that pregnant women with 
these characteristics are more likely to suffer from pregnancy-related anxiety.

Our study shows that pregnancy-related anxiety is positively correlated with sleep quality. These data supported the 
findings of earlier studies of pregnant women. Felder et al27 found through a survey that poor pregnancy sleep quality 
was common in low-income families and that poor sleep quality during pregnancy was associated with maternal 
psychological distress. Osnes et al28 showed that anxiety disorders are prevalent in the perinatal period and that insomnia 
during pregnancy was associated with perinatal anxiety. The negative impact of pregnancy-related anxiety on poor sleep 
quality may be due to increased cortisol arousal response and overactive hypothalamic-pituitary-adrenal (HPA) axis.

The current study investigated pregnancy-related anxiety, family functions, and sleep quality to verify whether 
pregnancy-related anxiety has an impact on a pregnant woman’s sleep quality through her family functions. Not surpris-
ingly, the partial mediating effect of family functioning on pregnancy-related anxiety and sleep quality showed that women 
who were more anxious during pregnancy had greater family dysfunction and therefore poorer sleep quality. Conversely, 
pregnant women with less prenatal maternal anxiety had better family functions and therefore had better sleep quality.

The current study found consistent results with previous studies in which the level of anxiety was associated with 
good family functions,29–31 and family functions were closely related to the individual’s psychological and physical 
health.32 The mediating role of family functions on the anxiety profile and sleep quality of prenatal mothers provided new 
insights into the factors that influence sleep quality. Family functioning factors can be taken into account in clinical 
treatment to improve maternal sleep quality by improving family functions in women with pregnancy-related anxiety 
and, consequently, maternal sleep quality.

Although there are many studies on the relationship between psychological status during pregnancy and sleep quality 
of pregnant women, there are few articles about family function. This study discusses the relationship between 
pregnancy-related anxiety and sleep quality from the perspective of family function, which provides a new idea for 
improving the sleep disorder of pregnant women. However, no one is perfect, this study also had some limitations. 
Firstly, the sample was primarily drawn from an obstetrics clinic at a hospital in northwest China, and it is unclear 
whether these findings would extend to other ethnic groups. Secondly, this study was a cross-sectional study and it is 
difficult to determine the causal logic between pregnancy-related anxiety, family functions, and sleep quality among 
pregnant women; family functions partially mediate the relationship between pregnancy-related anxiety and sleep quality, 
with other factors affecting pregnancy-related anxiety to be explored subsequently.

Conclusion
Pregnancy-related anxiety is a risk factor for sleep disorders, which means that pregnant women with pregnancy-related 
anxiety have more serious sleep disorders during pregnancy. Family function plays a mediating role in the influence of 
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pregnancy-related anxiety on sleep quality, especially on the third trimesters. Therefore, during pregnancy, husbands or 
family members should pay more attention to pregnant women. For example, if pregnant women encounter problems, 
family members or husbands can help them solve them more, or when pregnant women choose to engage in new 
activities or development, family members can accept or give support, increase family care, achieve the purpose of 
improving family functions, and then improve sleep quality. Future research should also investigate and explain the 
mechanism of the relationship between pregnancy-related anxiety and pregnant women’s sleep quality by influencing 
family function, because this mechanism may be the key goal of intervention and prevention strategies.
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