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Background: To explore the knowledge, attitudes, and practices (KAP) regarding recurrent pregnancy loss (RPL) of women with
unexplained RPL.

Methods: This cross-sectional study enrolled women with unexplained RPL in the Reproductive Medicine Centre of Shanxi Maternal
and Child Health Hospital between August 28™ and September 28", 2024. Data were collected through a self-designed questionnaire
encompassing sociodemographic characteristics and three dimensions of KAP.

Results: A total of 485 valid questionnaires were included, with knowledge, attitude, and practice scores of 13.05 £+ 6.24, 39.30 +
3.09, and 41.11 £ 4.37, respectively. The multivariable logistic regression analysis showed that knowledge scores (OR = 1.05, 95% CI:
1.02-1.09, P = 0.001; beneficial), attitude scores (OR = 1.30, 95% CI: 1.20-1.41, P < 0.001), and urban residence (OR = 0.64, 95% CI:
0.41-0.99, P = 0.049) were independently associated with the proactive practice. The structural equation modeling (SEM) showed that
knowledge directly (B = 0.20, P = 0.001) and indirectly (f = 0.15, P < 0.001) influenced practices.

Conclusion: Women with unexplained RPL demonstrated insufficient knowledge, moderate attitude, and proactive practice towards
RPL. Targeted educational interventions could be needed to enhance knowledge related to RPL, which may help women form proper
expectations toward pregnancy.
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Introduction

Recurrent pregnancy loss (RPL) refers to multiple spontaneous abortions with the same spouse within a period after
pregnancy and affects approximately 3% of all couples." However, the definition of RPL in terms of the number of
abortions and gestational weeks varies among different countries and regions, and there is no consensus.” RPL may be
related to advanced maternal age, parental chromosomal abnormalities, hormonal and metabolic dysfunctions, heritable
and/or acquired thrombophilia, maternal autoantibodies, certain uterine abnormalities, infections, sperm quality, and
lifestyle issues.’ In addition, no identifiable cause can be found in 40%-50% of patients, leading to a diagnosis of
unexplained RPL.?> Because the etiology is unknown and clinical interventions are not targeted, satisfactory pregnancy
outcomes are difficult to achieve in the unexplained RPL population.

In addition to potential physical complications, such as intrauterine infection, RPL can also have an impact on the
psychological well-being of women and their spouses. Indeed, women with RPL are highly susceptible to depression and
emotional stress.* ® It means that RPL can be both physically and psychologically devastating to a woman and her
partner, creating a significant financial and emotional burden for the family and society. Fortunately, some of the risk
factors associated with RPL can be prevented and controlled, such as smoking, alcohol abuse, obesity, and
underweight.”® Still, adopting proper lifestyle habits, identifying reproductive methods that could increase the likelihood
of pregnancy, learning to cope with RPL, and knowing who and when to consult are necessary to achieve the best
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outcomes but require proper knowledge and attitude. It is necessary to evaluate this knowledge and attitude to be able to
design interventions to improve them and adapt the clinical approach accordingly.

The knowledge, attitude, and practice (KAP) theory suggests that knowledge forms the basis for behavior change,
while beliefs and attitudes drive behavior change.”'® Therefore, improving the knowledge of women of childbearing age
about RPL may be beneficial in protecting their health and that of the fetus and increasing the success rate of pregnancy.
However, to the best of our knowledge, there are only a few reports describing the KAP on pregnancy loss (PL) in
different populations, such as university students, women, midwives, or doctors in other countries.''* Only one study
focused on the KAP towards RPL among women with unexplained RPL in Lanzhou (China)."” In particular, exploring
the KAP among patients with unexplained RPL is more meaningful, as they may be more stressed due to the unknown
etiology. In addition, unexplained RPL may have a greater impact on some Chinese women due to cultural factors.

Therefore, this study aimed to investigate the KAP regarding RPL among women with unexplained RPL.

Methods
Study Design and Participants

This cross-sectional study enrolled women with unexplained RPL between August 28" and September 28", 2024, in the
Reproductive Medicine Centre of Shanxi Maternal and Child Health Hospital. Inclusion criteria were 1) 2049 years old
and 2) two or more consecutive PLs with the same sexual partner before 28 weeks of gestation. Those with previous
surgical abortion and medication abortion were excluded.

The study was ethically approved by the ethics committee of the Shanxi Maternal and Child Health Hospital.
Completing the consent form online was mandatory to have access to the questionnaire.

Questionnaire
The questionnaire was designed with reference to the related literature review and Chinese expert consensus on the
diagnosis and management of recurrent spontaneous abortion (2022);'° the ACOG Guidelines for early pregnancy loss;'’
and the ESHRE guideline: RPL.'® The first draft of the questionnaire was designed and then pilot-tested on a small scale
(n = 29) with a Cronbach’s alpha coefficient of 0.858, indicating good internal reliability.

The final questionnaire was in Chinese and included four sections with 48 items in total (Supplement questionnaire).

The demographic information included 15 items; the knowledge section included 12 items, the attitude included 11 items,
and the practice included 10 items. Winter-hardiness was the self-reported capacity to bear low outside temperatures. For
the knowledge items, it was scored 2 points for “completely comprehended”, 1 point for “partially comprehended”, and 0
points for “not comprehended”, and the possible score range was 0—24. The attitude and practice items were scored,
ranging from very positive (5 points) to very negative (1 point) according to the degree of positivity. Item A3 did not
involve an obvious positive or negative attitude, which was only presented as a separate categorical variable, and the
possible score for attitudes and practices ranged from 10-50.

Questionnaire Distribution and Quality Control
The data were collected through an online questionnaire hosted on Sojump (http://www.sojump.com). To ensure a diverse

sample, the survey was distributed to participants both in the clinic and through social media platforms like WeChat,
utilizing convenience sampling. Using an online questionnaire facilitated efficient and cost-effective data collection,
allowing participants to complete the survey at their convenience and in the privacy of their homes. This likely
contributed to a higher response rate and greater accuracy of the data. Moreover, the combination of clinical and social
media recruitment strategies helped to capture a broad range of participants with diverse experiences and backgrounds.

Sample Size
The sample size was calculated using the formula for cross-sectional studies:

z1—aj2

5 xpx (1-p)

n=(
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0=0.05
Zi_q/2=1.96 when 0=0.05
degree of variability of p=0.5 to maximize the required sample size
0 (admissible error)=5%

Hence, the theoretical sample size was 480 to include an extra 20% to allow for subjects lost during the study.

Statistical Analysis

STATA 17.0 (Stata Corporation, College Station, TX, USA) was used for statistical analysis. The continuous variables
were expressed as Mean + SD, and the categorical variables were expressed as n (%). The continuous variables
conformed to a normal distribution and were tested using the 7-test or ANOVA. Pearson correlation was used to analyze
the correlation between knowledge, attitude, and practice. Those with a score of more than 80% of the total score were
considered to have good knowledge (>20 points), a positive attitude (>40 points), and proactive practice (>40 points).’*'’
Multivariable analysis was performed to explore the factors that influence good knowledge, positive attitudes, and
proactive practices. Variables with P < 0.05 in the univariable logistic regression analysis were included in the multi-
variable logistic regression analysis. A structural equation modeling (SEM) analysis was performed to observe the
correlations among KAP. The hypotheses for the SEM were (1) knowledge directly influences attitude, (2) attitude
directly influences practice, and (3) knowledge directly and indirectly influences practice. All statistical analyses were
performed using a two-sided test. Two-sided P < 0.05 were considered statistically significant.

Results

A total of 491 questionnaires were collected, of which six questionnaires with illogical responses were excluded,
resulting in 485 valid questionnaires (98.78%). More than half of the participants were 30-35 years old (260,
53.61%), 235 (48.45%) had a BMI of 18.5-24 kg/m? 156 (32.16%) had a BMI of 24-28 kg/m?, 478 (98.56%) were
married, 483 (99.59%) were Chinese Han, 302 (32.27%) were living in urban areas, 267 (55.05%) had a bachelor’s
degree, 228 (47.01) were employed, 30 (6.19%) had medical insurance, and 253 (52.17%) were relatively not or not all
winter hardy (Table 1). Among them, 48.87% had polycystic ovary syndrome, 23.92% had insulin resistance, 6.8% had
diabetes mellitus, 1.03% had autoimmune diseases, 7.42% had thyroid disorders, and 8.25% had uterine fibroids. Among
the participants, 215 (44.33%) and 270 (55.67%) had 2 and >3 pregnancies, respectively, 114 (23.51%) had at least one
successful childbirth, 371 (76.49%) and 114 (23.51%) had 2 and >3 spontaneous abortions, respectively, 75 (153.46%)
had at least one medication abortion, and 67 (13.81%) had at least one surgical abortion (Table 1).

The mean score of knowledge, attitude, and practice were 13.05 + 6.24 (possible range: 0-24), 39.30 + 3.09 (possible
range: 10-50), and 41.11 + 4.37 (possible range: 10-50), respectively. The knowledge score varied among those with
different BMI (P = 0.005), pregnancy history (P = 0.012), childbirth history (P = 0.002), residence (P = 0.010), education
(P <0.001), work status (P = 0.043), medical insurance (P = 0.010), autoimmune diseases (P<0.001), and transportation
options (P = 0.005). As for the attitude score, there were differences among participants with different spontaneous
abortion histories (P = 0.001), surgical abortion histories (P = 0.023), monthly income (P = 0.010), medical insurance (P
= 0.007), and winter hardiness (P = 0.034). However, differences in practice scores were only found in participants with
different BMI (P = 0.007) and education (P = 0.026) (Table 1).

The three knowledge items most commonly “completely comprehended” by participants were: “Exposure to harmful
chemicals, radiation, and other environmental factors increases the risk of miscarriage” (K6) at 65.57%, “Couples with
recurrent pregnancy loss (RPL) should correct unhealthy lifestyles and environments” (K7) at 64.74%, and “Smoking,
alcohol abuse, obesity, and other unhealthy lifestyles increase the risk of miscarriage” (KS5) at 63.30%. In contrast, the
least understood items were: “Autoimmune diseases related to RPL include antiphospholipid syndrome, lupus, and
others” (K4) at 13.40%, “What is RPL” (K1) at 14.02%, and “The causes of RPL are complex, involving immune
factors, thrombophilia, anatomical issues, and more” (K3) at 21.03% (Supplement Table 1).

Regarding attitudes, 60.00% believed RPL significantly impacted family harmony (A2), and 94.64% supported
comprehensive screening for RPL causes (A7). A strong majority (92.16%) wanted to learn more about RPL (A1l),

and 89.90% aimed to maintain a healthy lifestyle (A9) (Supplement Table 2). In practice, only 61.03% reported an
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Table | Demographic Characteristics and KAP Scores

n (%) Knowledge Score Attitude Score Practice Score
Mean £ SD P Mean t SD P Mean * SD P
Total 485 (100) 13.05+6.24 39.30+3.09 41.11+4.37
Age 0.079 0.165 0.181
<30 126 (25.98) 11.98+5.66 39.56+3.06 40.52+4.24
30-35 260 (53.61) 13.27+6.17 39.31+3.13 41.41+4.21
>35 99 (20.41) 13.79+6.98 38.89+2.98 41.06+4.89
BMI 0.005 0.080 0.007
<18.5 17 (3.51) 15.23+4.96 40.05+1.81 42.70+3.45
[18.5-24) 235 (48.45) 13.55+6.31 39.57+3.17 41.67+3.99
[24-28) 156 (32.16) 13.04+6.17 38.94+3.06 40.69+4.52
228 77 (15.88) 11.01+6.06 39.01+3.04 39.88+4.99
Marital Status 0.858 0.398 0.888
Unmarried I (0.21) 9+0 3540 3940
Married 478 (98.56) 13.06+6.26 39.313.10 41.10+4.39
Divorced 3 (0.62) 12.66+8.14 38.33%1.52 42.33+1.52
Widowed 3 (0.62) 12+1.73 38.66x1.15 41.66+2.88
Pregnancy (times) 0.012 0.696 0.424
2 215 (44.33) 12.22+6.21 39.34+3.00 40.98+4.12
23 270 (55.67) 13.70£6.19 39.25+3.15 41.20+4.56
Successful childbirth 0.002 0.051 0.072
(times)
0 371 (76.49) 12.56+6.03 39.16%3.05 40.92+4.39
2| 114 (23.51) 14.73+6.71 39.74£3.17 41.76+4.23
Spontaneous abortion 0.216 0.001 0.432
2 371 (76.49) 12.86+6.23 39.58+2.96 41.19+4.33
23 114 (23.51) 13.64+6.26 38.36+3.29 40.84+4.49
Medication abortion 0.253 0.241 0.508
0 410 (84.54) 12.89+6.25 39.33%3.16 41.21+4.21
2| 75 (15.46) 13.88+6.18 39.08+2.64 40.54+5.17
Surgical abortion 0.453 0.023 0.827
0 418 (86.19) 13.13£6.29 39.42+3.00 41.09+4.33
| 67 (13.81) 12.47+£5.91 38.49+3.50 41.17+4.66
Ethnicity 0.534 0.201 0.174
Han 483 (99.59) 13.03+6.25 39.30+3.09 41.09+4.37
Other 2 (0.41) 15.5+3.53 371141 45+2.82
Residence 0.010 0.948 0.447
Non-Urban 183 (37.73) 12.10£5.57 39.37+3.18 41.30+4.32
Urban 302 (62.27) 13.61+6.56 39.24+3.03 40.99+4.40
Education <0.001 0.968 0.026
Middle School and below | 89 (18.35) 10.78+5.98 39.28+3.30 39.96+4.58
High School/Technical 107 (22.06) 12.33£5.65 39.35%3.09 41.04+4.13
secondary school
Junior College/Bachelor’s 267 (55.05) 13.97+6.37 39.26+3.03 41.41+4.42
degree
Master’s degree and above | 22 (4.54) 14.40+5.95 39.45+2.98 42.36+3.21
Work 0.043 0.446 0.723
Employed 228 (47.01) 13.81+6.55 39.20+2.89 40.93+4.62
Full-time housewife 77 (15.88) 12.79+6.28 39.68+3.51 41.48+4.61
Other 180 (37.11) 12.18+5.71 39.25+3.13 41.17+3.92
(Continued)
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Table | (Continued).

n (%) Knowledge Score Attitude Score Practice Score
Mean = SD P Mean £ SD P Mean * SD P
Monthly income (RMB) 0.206 0.010 0.338
<5000 303 (62.47) 12.67+6.21 38.98+3.14 41.22+4.50
5000-10,000 118 (24.33) 13.82+6.00 39.75+2.94 41.12+4.08
>10,000 64 (13.2) 13.35+6.74 39.92+2.93 40.53+4.26
Medical insurance 0.010 0.007 0.120
Yes 30 (6.19) 10.3+5.35 38.16+3.40 39.83+4.40
No 455 (93.81) 13.22+6.26 39.37+3.05 41.19£4.36
History of diseases
None 455 (93.81) 12.58+6.34 0.194 39.38+3.17 0.405 | 41.30+4.55 0.277
Polycystic ovary syndrome | 237 (48.87) 12.63+5.80 0.392 39.57+3.18 0.383 | 40.99+3.99 0.552
Insulin resistance 116 (23.92) 15.69+5.87 0.016 38.90+2.83 0.603 | 41.42+4.08 0.791
Diabetes mellitus 33 (6.8) 13.8+2.77 0.763 36.6+3.28 0.067 | 40.247.15 0.938
Autoimmune diseases 5(1.03) 18.58+5.73 <0.001 | 38.44+2.70 0.086 | 42.05+3.80 0.199
Thyroid disorders 36 (7.42) 12.85+5.89 0.724 39.52+2.64 0.726 | 41.5%+4.27 0.396
Uterine fibroids 40 (8.25) 14.06+6.52 0.180 38.73+3.19 0.146 | 40.34+4.78 0.203
Other 61 (12.58) 12.15+6.86 0.169 38.95+3.46 0.403 | 40.25+4.59 0.160
Frequent commuting 0.005 0.591 0.362
methods
Walking 61 (12.58) 13.95+6.84 39.37+3.18 41.93£3.48
Bicycle 8 (1.65) 16.37+6.09 39.5+4.65 40.62+4.74
Electric scooter 170 (35.05) 11.81+6.08 39.02+3.15 40.43+4.91
Driving 141 (29.07) 14.27+6.19 39.39+2.86 41.25+4.29
None 105 (21.65) 12.61+5.83 39.54+3.11 41.56+3.87
Winter-hardy 0.666 0.034 0.636
Not at all 85 (17.53) 13.57+6.82 39.50+3.09 41.04£5.05
Relatively not 168 (34.64) 12.42+5.70 38.75+3.07 40.77+4.70
Moderate 162 (33.4) 13.30+6.55 38.93+3.19 41.48+4.13
Relatively 53 (10.93) 12.91£5.99 39.59+2.99 40.90+4.21
Very 17 (3.51) 13.15+6.88 40.13+2.78 40.83+£5.42

Notes: Statistically significant P-values are shown in bold.
Abbreviations: BMI, body mass index; RMB, renminbi.

optimistic attitude post-loss (P3), but over 85% took preventive actions such as avoiding alcohol (P4), harmful chemicals

(P6), maintaining a balanced diet (P7), and dressing warmly (P8) (Supplement Table 3).

A correlation analysis was performed to assess the relationship between knowledge, attitude, and practice

score. It was shown that the knowledge score and the attitude score were positively correlated (r = 0.261, P <

0.001), and the knowledge score and the practice score were also positively correlated (r = 0.280, P < 0.001).

Table 2 Correlation

Knowledge Attitude Practice

Knowledge | |
Attitude 0.261 (P <0.001) | |
Practice 0.280 (P < 0.001) | 0416 (P <0.001) | |

Notes: Statistically significant P-values are shown in bold.
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Additionally, there was a positive correlation between attitude and practice scores (r = 0.416, P < 0.001)
(Table 2).

The multivariable logistic regression analysis showed that experienced successful childbirth (OR = 5.41, 95%
confidence interval (CI): 2.55-11.40, P = 0.001; beneficial), autoimmune diseases (OR = 8.31, 95% CI: 3.55-19.4,
P < 0.001; beneficial), and commuting using an electric scooter (OR = 0.36, 95% CI: 0.15-0.86, P = 0.021;
detrimental) were independently associated with sufficient knowledge. The knowledge scores (OR = 1.07, 95% CI:
1.03-1.10, P < 0.001; beneficial), >3 spontaneous abortions (OR = 0.45, 95% CI: 0.27-0.71, P = 0.001; detri-
mental), with medical insurance (OR = 3.72, 95% CI: 1.45-9.50, P = 0.006; beneficial), and being relatively winter
hardy (OR = 2.21, 95% CI: 1.02-4.77, P = 0.043; beneficial) were independently associated with attitudes.
Moreover, the knowledge scores (OR = 1.05, 95% CI: 1.02-1.09, P = 0.001; beneficial), attitude scores (OR =
1.30, 95% CI: 1.20-1.41, P < 0.001; beneficial), and urban residence (OR = 0.64, 95% CI: 0.41-0.99, P = 0.049;
detrimental) were independently associated with practice (Table 3).

Table 3 Multivariable Logistic Regression Analysis of Knowledge, Attitude, and Practice

Multivariate Logistic Regression
OR (95% CI) P
Knowledge BMI

<185

[18.5-24) 1.81 (0.29,11.1) 0.521

[24-28) 1.63 (0.25,10.4) 0.604

228 1.28 (0.18,9.15) 0.800
Pregnancy (times)

2

>3 0.83 (0.40,1.71) 0.627
Successful childbirth (times)

0

2| 5.41 (2.55,11.4) <0.001
Residence

Non-Urban

Urban 1.73 (0.89,3.38) 0.105
Education

Middle School and below

High School/Technical secondary school 1.11 (0.35,3.44) 0.856

Junior College/Bachelor’s degree 2.34 (0.80,6.81) 0.118

Master’s degree and above 2.25 (0.48,10.5) 0.300
Work

Employed

Full-time housewife 0.90 (0.33,2.47) 0.846

Other 0.90 (0.41,1.99) 0.806
Medical insurance

No

Yes 3.31 (0.41,26.6) 0.259
Autoimmune diseases

No

Yes 8.31 (3.55,19.4) <0.001
Frequent commuting methods

Walking

Bicycle 3.16 (0.55,18.0) 0.196

Electric scooter 0.36 (0.15,0.86) 0.021

Driving 0.61 (0.27,1.37) 0.233

None 0.49 (0.16,1.45) 0.20

(Continued)
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Table 3 (Continued).

Multivariate Logistic Regression
OR (95% CI) P
Attitude Knowledge scores 1.07 (1.03,1.10) <0.001

Spontaneous abortion

2

>3 0.45 (0.28,0.71) 0.001
Surgical abortion

0

B 0.67 (0.38,1.17) 0.161
Monthly income (RMB)

<5000

5000-10,000 1.38 (0.87,2.17) 0.165

>10,000 1.63 (0.90,2.95) 0.100
Medical insurance

No

Yes 3.72 (1.45,9.50) 0.006
Winter-hardy

Not at all

Relatively not 1.03 (0.59,1.80) 0.901

Moderate 1.23 (0.70,2.16) 0.452

Relatively 221 (1.02,4.77) 0.043

Very 0.96 (0.32,2.93) 0.956

Practice Knowledge scores 1.05 (1.02,1.09) 0.001

Attitude scores 1.30 (1.20,1.41) <0.001
BMI

<185

[18.5-24) 0.44 (0.09,2.04) 0.297

[24-28) 0.26 (0.05,1.23) 0.092

228 0.33 (0.06,1.64) 0.180
Residence

Non-Urban

Urban 0.64 (0.41,0.99) 0.049

Notes: Statistically significant P-values are shown in bold.
Abbreviations: BMI, body mass index; RMB, renminbi.

The SEM showed that knowledge directly influenced attitudes (B = —0.31, P < 0.001), attitudes directly influenced
practice (B = —0.51, P < 0.001), and knowledge directly (B = 0.20, P = 0.001) and indirectly (B = 0.15, P < 0.001)
influenced practices (Figure 1 and Table 4).

Discussion

The results showed that women with unexplained RPL demonstrated insufficient knowledge, moderate attitude, and
proactive practice towards RPL. The SEM showed that knowledge directly and indirectly influenced practices. These
findings highlight the need for targeted educational interventions to enhance knowledge, which could subsequently
improve attitudes and practices related to RPL management.

Women with unexplained RPL may experience increased stress due to the unknown etiology of RPL. This study
investigated the KAP toward RPL among these individuals and demonstrated a gap between the optimal level of
knowledge about RPL and the clinical reality among women with unexplained RPL. Although there was a lack of
research on knowledge of RPL specifically, previous studies have highlighted gaps in knowledge regarding reproductive
health information in different populations.?*>* San et al'' reported that university students lacked knowledge and had
common misunderstandings about reproductive health information related to pregnancy loss (PL). Similarly, previous
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Figure | SEM for KAP.

studies have shown insufficient knowledge about PL among medical professionals.'*** In the present study, the knowl-
edge items with the lowest understanding rate were mainly related to the definition and causes of RPL. It might be
because RPL is a specialized term in the medical field, and its definition has not been standardized, which may be of less
concern to the general public. Moreover, the causes of RPL are complex and include factors such as immune issues,
thrombophilia risk factors, abnormal anatomical structure of the female reproductive tract, endocrine abnormalities, and
embryo chromosome abnormalities, which can be difficult for women to understand.** The socioeconomic level is
a well-known determinant of health literacy.>>*® Notably, in line with previous studies, the results of this study also
showed that a lower knowledge score was found in those who had not experienced successful childbirth and were not
driving to work, suggesting targeted health literacy education about RPL for these individuals. Furthermore, having an
autoimmune disease was independently associated with a higher knowledge, probably because patients must have

Table 4 Sem
Model Paths Total Effects Direct Effect Indirect Effect
B (95% CI) P B (95% CI) P B (95% CI) P

Asum <-

Ksum | —0.31(—0.45, —0.16) | <0.001 —0.31(—0.45, —0.16) | <0.001
Psum <-

Asum | —0.51(-0.73, —0.29) | <0.001 —0.51(—0.73, -0.29) | <0.001

Ksum | 0.36(0.21, 0.51) <0.001 0.20(0.08, 0.32) 0.001 0.15(0.07, 0.24) | <0.001

Notes: Statistically significant P-values are shown in bold.
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a higher understanding of their condition to manage it and are aware of its potential impact on reproductive
outcomes.”’*® Riding a motorcycle during pregnancy has been shown to increase the risk of injury and pregnancy
loss.”” Accordingly, those women showed lower knowledge.

Regarding the attitude towards RPL, most participants agreed that comprehensive and systematic cause screening and
psychological adjustment were critical for managing RPL. They were willing to learn more about RPL and maintain
a healthy lifestyle. It may be a positive sign for reducing the incidence of RPL and improving the prognosis of RPL, as
poor lifestyles such as alcohol consumption, smoking, and caffeine abuse can increase the risk of RPL.>° Research has
shown that being underweight or having a BMI over 25 contributes significantly to the incidence of RPL in the general
population by 1.2-fold, highlighting the importance of weight control in reducing the risk of RPL.>' The participants in
this study believed that participants believed RPL caused significant psychological and financial pressure, consistent with
another study.*” Positive reappraisal coping intervention (PRCI) is a low-cost, convenient, and easily deliverable
intervention that may provide effective support for women with RPL.** Another randomized controlled trial (RCT)
study found that meditation and mindfulness reduced perceived stress in women with RPL, providing new insights
beyond standard supportive care programs.>* Furthermore, only a minority of participants in this study believed that
female factors mainly caused RPL. Indeed, it has been established that semen quality is also a critical factor in RPL.
Thus, this correct understanding among women was beneficial for reducing their psychological stress.

In contrast to the inadequate knowledge score, the practice score was the highest among the three dimensions and
exceeded 80% of the total theoretical scores, indicating a proactive practice in daily life among women with unexplained
RPL. More than 85% of the participants reported taking measures to increase their chances of a successful pregnancy,
such as quitting smoking and drinking, maintaining a healthy and balanced diet, wearing warm clothes, and appropriate
exercises. As previously mentioned, these self-regulation interventions were helpful in improving pregnancy outcomes
for women with RPL.**!

It was understandable that only around 60% of the participants reported feeling optimistic after experiencing RPL,
which could be a significant shock for any expectant mother or family. Interestingly, those with >3 spontaneous
abortions, no medical insurance, and not at all winter hardy had lower attitude scores, suggesting that these populations
may face additional challenges. Ambient temperature and the capacity to bear it were associated with the pregnancy
outcomes.”> A greater financial burden due to RPL could be involved, as well as pessimism regarding achieving
pregnancy.*® In addition, the correlation, multivariable logistic regression, and SEM analyses revealed that the knowl-
edge and attitude scores influenced practice. Thus, promoting public education on RPL-related knowledge and encoura-
ging the formation of a correct and positive attitude towards RPL may contribute to further improving the practice among
this population. Educational and motivational interventions should be designed for patients with difficulties conceiving to
improve their KAP toward RPL and help them form appropriate expectations toward pregnancy. Such interventions
should be tested in future studies. Nevertheless, emphasis should be made on the need for additional research to
understand the causes and mechanisms of RPL to determine proper management and treatment methods. Women with
RPL also need adequate psychological support to help them deal with the difficult situation.

Limitations

The current study has several limitations that need to be acknowledged. Firstly, the data collection mainly relied on self-reported
questionnaires, which may increase the possibility of interviewer and response biases and recall bias. Secondly, as research
advances, some women diagnosed with unexplained RPL because of normal examinations may find the etiology, leading to
discrepancies between our findings and those of future unexplained RPL populations. Additionally, this study did not extensively
explore other factors that may associated with the behaviors of women with unexplained RPL, such as communication factors
that could impact participants’ practice, including seeking information, using the media, or processing information. Thirdly, the
study was cross-sectional, and causality could not be determined. Fourthly, all KAP studies are at risk of the social desirability

bias, ie, the tendency to respond to what is known as preferable to think or do instead of what is actually thought or done.>”®
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Conclusion

Women with unexplained RPL demonstrated insufficient knowledge, moderate attitude, and proactive practice towards
RPL. Targeted educational interventions could be needed to enhance knowledge related to RPL, which may help women
form proper expectations toward pregnancy.

Data Sharing Statement
All data generated or analyzed during this study are included in this published article.

Ethics Approval and Consent to Participate

The study adheres to the Declaration of Helsinki and was ethically approved by the ethics committee of the Shanxi
Maternal and Child Health Hospital (No. IRB-KY-2021-001). The questionnaire was completed online. The first page
was the informed consent form. Completing the consent form online was mandatory to have access to the questionnaire.
All methods were performed in accordance with the relevant guidelines and regulations.

Author Contributions

All authors made a significant contribution to the work reported, whether that is in the conception, study design,
execution, acquisition of data, analysis, and interpretation, or in all these areas; took part in drafting, revising, or
critically reviewing the article; gave final approval of the version to be published; have agreed on the journal to which the
article has been submitted; and agree to be accountable for all aspects of the work.

Funding

This research received no specific grant from funding agencies in the public, commercial, or not-for-profit sectors.

Disclosure
The authors declare that they have no conflicts of interest in this work.

References

1. Dimitriadis E, Menkhorst E, Saito S, Kutteh WH, Brosens JJ. Recurrent pregnancy loss. Nat Rev Dis Primers. 2020;6(1):98. doi:10.1038/s41572-
020-00228-z
2. Tsonis O, Balogun S, Adjei JO, Mogekwu O, Iliodromiti S. Management of recurrent miscarriages: an overview of current evidence. Curr Opin
Obstet Gynecol. 2021;33(5):370-377. doi:10.1097/GCO.0000000000000735
3. Yu N, Kwak-Kim J, Bao S. Unexplained recurrent pregnancy loss: novel causes and advanced treatment. J Reprod Immunol. 2023;155:103785.
doi:10.1016/j.jri.2022.103785
4. Hedegaard S, Landersoe SK, Olsen LR, Krog MC, Kolte AM, Nielsen HS. Stress and depression among women and men who have experienced
recurrent pregnancy loss: focusing on both sexes. Reprod Biomed Online. 2021;42(6):1172-1180. doi:10.1016/j.rbmo0.2021.03.012
5. Azin SA, Golbabaei F, Warmelink JC, Eghtedari S, Haghani S, Ranjbar F. Association of depression with sexual function in women with history of
recurrent pregnancy Loss: descriptive-correlational study in Tehran, Iran. Fertil Res Pract. 2020;6(1):21. doi:10.1186/s40738-020-00089-w
6. Wang TT, Liu YL, Hou Y, Li JP, Qiao C. The risk factors of progestational anxiety, depression, and sleep disturbance in women with recurrent
pregnancy loss: a cross-sectional study in China. Front Psychol. 2023;14:1116331. doi:10.3389/fpsyg.2023.1116331
7. Sundermann AC, Zhao S, Young CL, et al. Alcohol use in pregnancy and miscarriage: a systematic review and meta-analysis. Alcohol Clin Exp
Res. 2019;43(8):1606—1616. doi:10.1111/acer.14124
. Turesheva A, Aimagambetova G, Ukybassova T, et al. Recurrent pregnancy loss etiology, risk factors, diagnosis, and management. fresh look into
a full box. J Clin Med. 2023;12(12):4074. doi:10.3390/jcm12124074
9. Andrade C, Menon V, Ameen S, Kumar Praharaj S. Designing and conducting knowledge, attitude, and practice surveys in psychiatry: practical
guidance. Indian J Psychol Med. 2020;42(5):478-481. doi:10.1177/0253717620946111
10. World Health Organization. Advocacy, communication and social mobilization for TB control: a guide to developing knowledge, attitude and
practice surveys. Available from: http://whqlibdoc.who.int/publications/2008/9789241596176_eng.pdf. Accessed November 22, 2022. 2008.
11. San Lazaro Campillo I, Meaney S, Sheehan J, Rice R, O’Donoghue K. University students’ awareness of causes and risk factors of miscarriage:
a cross-sectional study. BMC Women's Health. 2018;18(1):188. doi:10.1186/s12905-018-0682-1
12. Kle TR, Ames S, Zollinger B, et al. Abortion in rural Ghana: cultural norms, knowledge and attitudes. Afr J Reproduct Health. 2020;24(3):51-58.
doi:10.29063/ajrh2020/v24i3.6
13. Chong E, Tsereteli T, Vardanyan S, Avagyan G, Winikoff B. Knowledge, attitudes, and practice of abortion among women and doctors in Armenia.
Eur J Contracept Reprod Health Care. 2009;14(5):340-348. doi:10.3109/13625180903131348
14. De Roose M, Tency I, Beeckman D, Van Hecke A, Verhaeghe S, Clays E. Knowledge, attitude, and practices regarding miscarriage: a
cross-sectional study among Flemish midwives. Midwifery. 2018;56:44-52. doi:10.1016/j.midw.2017.09.017

o0

1866 https: Risk Management and Healthcare Policy 2025:18


https://doi.org/10.1038/s41572-020-00228-z
https://doi.org/10.1038/s41572-020-00228-z
https://doi.org/10.1097/GCO.0000000000000735
https://doi.org/10.1016/j.jri.2022.103785
https://doi.org/10.1016/j.rbmo.2021.03.012
https://doi.org/10.1186/s40738-020-00089-w
https://doi.org/10.3389/fpsyg.2023.1116331
https://doi.org/10.1111/acer.14124
https://doi.org/10.3390/jcm12124074
https://doi.org/10.1177/0253717620946111
http://whqlibdoc.who.int/publications/2008/9789241596176_eng.pdf
https://doi.org/10.1186/s12905-018-0682-1
https://doi.org/10.29063/ajrh2020/v24i3.6
https://doi.org/10.3109/13625180903131348
https://doi.org/10.1016/j.midw.2017.09.017

Shi et al

15.

16.

17.

18.

19.
20.

2

—_

22.

23.

24.

25.

26.

27.

28.

29.

30.

3

—

32.

33.

34.

35.

36.

37.

38.

Mu F, He T, Wang K, Wang F. Knowledge, attitudes, and practices of patients with recurrent pregnancy loss toward pregnancy loss. Front Public
Health. 2024;11:1308842. doi:10.3389/fpubh.2023.1308842

Xue Y, Chen K, Lin H, Zhong S. All-cause death prediction method for CHD based on graph convolutional networks. Comput Intell Neurosci.
2022;2022:2389560. doi:10.1155/2022/2389560

American College of Obstetricians and Gynecologists. ACOG practice bulletin No. 200: early pregnancy loss. Obstetrics Gynecol. 2018;132(5):
€197-e207. doi:10.1097/A0G.0000000000002899

Bender Atik R, Christiansen OB, Elson J, Kolte AM. ESHRE guideline: recurrent pregnancy loss: an update in. Human Reprod Open. 2023;2023
(1):hoad002. doi:10.1093/hropen/hoad002

Kaliyaperumal K. Guideline for conducting a knowledge. Attitude Prac AECS Illum. 2004;4:7-9.

Vongxay V, Chaleunvong K, Essink DR, Durham J, Sychareun V. Knowledge of and attitudes towards abortion among adolescents in Lao PDR.
Global health Action. 2020;13(sup2):1791413. doi:10.1080/16549716.2020.1791413

. Alvargonzalez D. Knowledge and attitudes about abortion among undergraduate students. Psicothema. 2017;29(4):520-526. doi:10.7334/

psicothema2017.58

Ibrahim ZM, Mohamed ML, Taha OT, et al. Knowledge, attitude and practice towards abortion and post abortion care among Egyptian private
obstetricians and gynaecologists. Eur J Contracept Reprod Health Care. 2020;25(4):245-250. doi:10.1080/13625187.2020.1760239

Engel J, Rempel L. Health professionals’ practices and attitudes about miscarriage. MCN Am J Matern Child Nurs. 2016;41(1):51-57. doi:10.1097/
NMC.0000000000000207

van Dijk MM, Kolte AM, Limpens J, et al. Recurrent pregnancy loss: diagnostic workup after two or three pregnancy losses? A systematic review
of the literature and meta-analysis. Hum Reprod Update. 2020;26(3):356-367. doi:10.1093/humupd/dmz048

Johnston DW, Lordan G, Shields MA, Suziedelyte A. Education and health knowledge: evidence from UK compulsory schooling reform. Social Sci
Med. 2015;127:92—100. doi:10.1016/j.socscimed.2014.10.026

Svendsen MT, Bak CK, Sorensen K, et al. Associations of health literacy with socioeconomic position, health risk behavior, and health status:
a large national population-based survey among Danish adults. BMC Public Health. 2020;20(1):565. doi:10.1186/s12889-020-08498-8

Plowden TC, Connell MT, Hill MJ, et al. Family history of autoimmune disease in relation to time-to-pregnancy, pregnancy loss, and live birth rate.
J Transl Autoimmun. 2020;3:100059. doi:10.1016/j.jtauto.2020.100059

Singh M, Wambua S, Lee SI, et al. Autoimmune diseases and adverse pregnancy outcomes: an umbrella review. BMC Med. 2024;22(1):94.
doi:10.1186/s12916-024-03309-y

Chang YH, Chien YW, Chang CH, Chen PL, Lu TH, Li CY. Pregnancy is associated with more severe injuries from motor vehicle crashes.
J Formos Med Assoc. 2024;123(8):849-853. doi:10.1016/j.jfma.2023.12.009

Ruixue W, Hongli Z, Zhihong Z, Rulin D, Dongfeng G, Ruizhi L. The impact of semen quality, occupational exposure to environmental factors and
lifestyle on recurrent pregnancy loss. J Assist Reprod Genet. 2013;30(11):1513-1518. doi:10.1007/s10815-013-0091-1

. Kyb N, Cherian G, Kermack AJ, et al. Systematic review and meta-analysis of female lifestyle factors and risk of recurrent pregnancy loss. Sci Rep.

2021;11(1):7081. doi:10.1038/s41598-021-86445-2

Quenby S, Gallos ID, Dhillon-Smith RK, et al. Miscarriage matters: the epidemiological, physical, psychological, and economic costs of early
pregnancy loss. Lancet. 2021;397(10285):1658-1667. doi:10.1016/S0140-6736(21)00682-6

Bailey S, Boivin J, Cheong Y, Bailey C, Kitson-Reynolds E, Macklon N. Effective support following recurrent pregnancy loss: a randomized
controlled feasibility and acceptability study. Reprod Biomed Online. 2020;40(5):729-742. doi:10.1016/j.rbmo.2020.01.022

Jensen KHK, Krog MC, Koert E, et al. Meditation and mindfulness reduce perceived stress in women with recurrent pregnancy loss: a randomized
controlled trial. Reprod Biomed Online. 2021;43(2):246-256. doi:10.1016/j.rbmo.2021.04.018

Das S, Sagar S, Chowdhury S, Akter K, Haq MZ, Hanifi SMA. The risk of miscarriage is associated with ambient temperature: evidence from
coastal Bangladesh. Front Public Health. 2023;11:1238275. doi:10.3389/fpubh.2023.1238275

Bernardi LA, Plunkett BA, Stephenson MD. Is chromosome testing of the second miscarriage cost saving? A decision analysis of selective versus
universal recurrent pregnancy loss evaluation. Fertil Sterility. 2012;98(1):156-161. doi:10.1016/j.fertnstert.2012.03.038

Bergen N, Labonte R. “everything is perfect, and we have no problems”: detecting and limiting social desirability bias in qualitative research. Qual
Health Res. 2020;30(5):783-792. doi:10.1177/1049732319889354

Latkin CA, Edwards C, Davey-Rothwell MA, Tobin KE. The relationship between social desirability bias and self-reports of health, substance use,
and social network factors among urban substance users in Baltimore, Maryland. Addict Behav. 2017;73:133-136. doi:10.1016/].
addbeh.2017.05.005

Dovepress

Taylor & Francis Group

Risk Management and Healthcare Policy

Publish your work in this journal

Risk Management and Healthcare Policy is an international, peer-reviewed, open access journal focusing on all aspects of public health, policy,
and preventative measures to promote good health and improve morbidity and mortality in the population. The journal welcomes submitted
papers covering original research, basic science, clinical & epidemiological studies, reviews and evaluations, guidelines, expert opinion and
commentary, case reports and extended reports. The manuscript management system is completely online and includes a very quick and fair
peer-review system, which is all easy to use. Visit http://www.dovepress.com/testimonials.php to read real quotes from published authors.

Submit your manuscript here: https://www.dovepress.com/risk-management-and-healthcare-policy-journal

Risk Management and Healthcare Policy 2025:18 Ei X in a 1867


https://doi.org/10.3389/fpubh.2023.1308842
https://doi.org/10.1155/2022/2389560
https://doi.org/10.1097/AOG.0000000000002899
https://doi.org/10.1093/hropen/hoad002
https://doi.org/10.1080/16549716.2020.1791413
https://doi.org/10.7334/psicothema2017.58
https://doi.org/10.7334/psicothema2017.58
https://doi.org/10.1080/13625187.2020.1760239
https://doi.org/10.1097/NMC.0000000000000207
https://doi.org/10.1097/NMC.0000000000000207
https://doi.org/10.1093/humupd/dmz048
https://doi.org/10.1016/j.socscimed.2014.10.026
https://doi.org/10.1186/s12889-020-08498-8
https://doi.org/10.1016/j.jtauto.2020.100059
https://doi.org/10.1186/s12916-024-03309-y
https://doi.org/10.1016/j.jfma.2023.12.009
https://doi.org/10.1007/s10815-013-0091-1
https://doi.org/10.1038/s41598-021-86445-2
https://doi.org/10.1016/S0140-6736(21)00682-6
https://doi.org/10.1016/j.rbmo.2020.01.022
https://doi.org/10.1016/j.rbmo.2021.04.018
https://doi.org/10.3389/fpubh.2023.1238275
https://doi.org/10.1016/j.fertnstert.2012.03.038
https://doi.org/10.1177/1049732319889354
https://doi.org/10.1016/j.addbeh.2017.05.005
https://doi.org/10.1016/j.addbeh.2017.05.005
https://www.dovepress.com
http://www.dovepress.com/testimonials.php
https://www.facebook.com/DoveMedicalPress/
https://twitter.com/dovepress
https://www.linkedin.com/company/dove-medical-press
https://www.youtube.com/user/dovepress

	Introduction
	Methods
	Study Design and Participants
	Questionnaire
	Questionnaire Distribution and Quality Control
	Sample Size
	Statistical Analysis

	Results
	Discussion
	Limitations
	Conclusion
	Data Sharing Statement
	Ethics Approval and Consent to Participate
	Author Contributions
	Funding
	Disclosure

