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Purpose: This study primarily aimed to identify factors influencing the knowledge, attitudes, and practices (KAP) of pregnant women
regarding dental diagnosis and treatment during pregnancy in Harbin, China.

Patients and Methods: A cross-sectional study was conducted from May to July 2025, during which 383 pregnant women attending
the Obstetrics Department of the Fourth Affiliated Hospital of Harbin Medical University were successfully recruited via convenience
sampling. A self-designed, validated questionnaire based on the KAP model and the standardized Modified Dental Anxiety Scale
(MDAS) was used for data collection. Data were analyzed using descriptive statistics, Pearson correlation, univariate analysis, and
multiple linear regression.

Results: The mean KAP scores (standardized to a 100-point scale) were suboptimal: knowledge, 59.36 + 14.10; attitude, 59.92 +
13.60; practice, 64.66 = 16.74; and total KAP, 60.33 + 12.28. Knowledge gaps were most evident regarding oral medications and
radiographic examinations. Dental anxiety was prevalent in 72.0% of participants. The primary barrier to seeking care was safety
concerns (74.93%). Medical professionals and online new media were the most frequently reported sources of oral health information.
Multiple linear regression identified medical background, pregnancy intention, educational attainment, and dental anxiety as significant
predictors of total KAP score (p < 0.05).

Conclusion: Pregnant women’s KAP toward dental diagnosis and treatment were influenced by educational attainment, Medical
professional background, pregnancy intention, and dental anxiety. Developing national guidelines, enhancing multidisciplinary
collaboration, and providing targeted education and psychological support may improve oral health outcomes.

Keywords: pregnant women, dental diagnosis and treatment, knowledge—attitude—practice, KAP, cross-sectional study, dental anxiety,
influencing factors

Introduction
Pregnancy is a unique physiological and psychological state during which women experience profound systemic changes
that may increase their susceptibility to oral diseases such as pregnancy gingivitis, periodontitis, and dental caries. Poor
oral health during pregnancy has been associated with adverse pregnancy outcomes, including preterm birth and low
birth weight,'? underscoring the importance of maintaining oral health as part of comprehensive maternal care.
Although clinical guidelines have established that dental treatment are safe and necessary during all trimesters, many
women remain inadequately informed or hold misconceptions regarding dental care. According to the Knowledge—
Attitude—Practice (KAP) model, knowledge serves as the foundation for attitudes, which subsequently influence health
practices.” Consequently, inadequate knowledge may lead to negative attitudes and poor health practices. Numerous

studies have demonstrated that the utilization of dental services during pregnancy remains low worldwide.* This
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persistent gap represents a global public health concern shaped by sociodemographic, economic,” and healthcare system
factors,® as well as individual psychological characteristics.

However, psychological and emotional determinants have received comparatively limited attention. Pregnancy is
characterized by substantial emotional fluctuation and increased vulnerability to anxiety and fear. Dental anxiety and
treatment-related fear may act as important psychological barriers influencing pregnant women’s knowledge, attitudes,
and practices concerning dental care.

Given this context, the present study primarily aimed to identify factors influencing the knowledge, attitudes, and
practices (KAP) of pregnant women regarding dental diagnosis and treatment during pregnancy in Harbin, China, with
particular emphasis on the role of dental anxiety as a potential determinant. The findings are expected to provide
evidence for developing targeted health education initiatives and integrated prenatal oral health programs to promote
better maternal and fetal outcomes.

Materials and Methods
Participants and Sampling

This cross-sectional survey was conducted from May to July 2025, during which a total of 383 pregnant women
attending the Obstetrics Department of the Fourth Affiliated Hospital of Harbin Medical University were successfully
recruited via convenience sampling. Inclusion criteria were: (1) age >18 years; (2) ability to read and write; (3) absence
of serious medical or mental disorders; and (4) provision of informed consent.

Sample size estimation followed conventional rules of thumb used in multivariable regression, requiring at least
1020 observations per predictor variable, as suggested in clinical research guidelines.” Based on 16 independent
variables, the estimated range was 160-320, with an additional 20% to account for potential invalid responses, yielding
a target of 192-384. A total of 400 questionnaires were distributed, and 383 valid responses were obtained (response rate:
95.8%). While practical in the hospital setting, convenience sampling may introduce selection bias and limit
generalizability.

Research Instrument

Self-Designed Questionnaire

Survey Questionnaire on Knowledge, Attitudes, and Practices Regarding Dental Diagnosis and Treatment Among
Pregnant Women, which contains three sections: 1) General Information: demographic and pregnancy-related data; 2)
KAP Section: 33 items across three domains—knowledge (18 items), attitudes (10 items), and practices (5 items). Items
were rated on a 5-point Likert scale ranging from 1 (“completely unaware/disagree”) to 5 (“completely aware/agree”),
with higher scores reflecting better KAP levels. 3) Knowledge Dissemination Channels and Treatment Concerns: two
multiple-choice items. Since all data were self-reported, the findings may be affected by participants’ memory errors or
their tendency to respond in a socially acceptable manner.

Modified Dental Anxiety Scale (MDAS)
The MDAS includes five items rated on a 5-point Likert scale (score range: 5-25). A score >12 indicates dental anxiety,
while scores >19 reflect high anxiety levels.®

Questionnaire Development and Validation
The Survey Questionnaire on Knowledge, Attitudes, and Practices Regarding Dental Diagnosis and Treatment Among
Pregnant Women was self-developed based on the Knowledge-Attitude-Practice (KAP) framework and relevant
literature.”'*

To establish content validity, we conducted a two-round Delphi expert consultation process. Fifteen experts, specializing in
eight fields including maternal oral health, obstetrics, and dental care, were invited to participate (Table S1). During this
process, experts evaluated the relevance and importance of each item, providing valuable feedback for revision. The final

version achieved full expert consensus (Table S2).
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Prior to the main study, a pilot study was performed on a sample of 260 participants to assess the questionnaire’s
feasibility and refine its items. Item analysis was performed to assess discriminatory power and internal consistency,
leading to the removal of statistically suboptimal items (Table S3).

The questionnaire’s reliability and validity were subsequently evaluated using the pilot study data. Reliability (Table S4):
The internal consistency was measured using Cronbach’s alpha coefficient. The results indicated that the coefficients for the
overall questionnaire and its three dimensions (knowledge, attitude, and practice) were all above the standard threshold of
0.7, suggesting high internal consistency. Validity (Table S5-S7): Exploratory Factor Analysis (EFA) was performed
separately on the knowledge, attitude, and practice dimensions to assess their construct validity, consistent with the
questionnaire’s theoretical structure. Kaiser-Meyer-Olkin (KMO) values for the knowledge (0.933), attitude (0.811), and
practice (0.805) dimensions were all above 0.7, and Bartlett’s test of sphericity was significant for all three (p < 0.001),
confirming their suitability for factor analysis. EFA identified three factors for knowledge (explaining 68.35% of variance),
two for attitude (63.13%), and one for practice (58.45%), all consistent with the theoretical framework.

These results indicate that the questionnaire demonstrated satisfactory reliability and validity, supporting its suitability
for assessing KAP regarding dental diagnosis and treatment among pregnant women.

Data Collection
With departmental approval, eligible participants were given standardized instructions regarding the study’s purpose and
significance. After providing informed consent, they completed anonymous questionnaires on site, which were imme-

diately reviewed by the research team to correct omissions or errors.

Data Processing and Analysis
Data were entered into Microsoft Excel 2021 and analyzed using IBM SPSS Statistics for Windows, Version 27.0.1.

Descriptive statistics summarized demographic characteristics, dental anxiety levels, KAP scores, information
sources, and treatment concerns. Categorical variables were presented as frequencies and percentages, and continuous
variables as means + standard deviations.

For univariate analysis, Pearson correlation examined relationships between KAP dimensions and dental anxiety.
Independent-samples t tests and one-way ANOVA assessed associations between demographic variables and KAP scores.
When variance homogeneity was violated, Welch’s ¢ test or Welch’s ANOVA was applied, with post hoc comparisons
using LSD-t or Tamhane’s T2 tests as appropriate.

For multivariate analysis, multiple linear regression was performed with total KAP score as the dependent variable.
Independent variables were those significant in univariate analyses. Education level and family income, as ordinal
categorical variables with unequal intervals, were converted into dummy variables (ordinal categorical variables with
unequal intervals) before analysis.

Results

General Information About Pregnant Women
A total of 383 pregnant women were included, with a mean age of 30.64 + 3.96 years and a mean gestational age of
25.61 £ 10.38 weeks. Most were primiparous (84.6%), urban residents (92.69%), and had college or higher education
(71.02%). Over 75% had planned pregnancies, 93.47% conceived naturally, and 83.55% reported no adverse pregnancy
outcomes. Only 10.44% were employed in medical-related fields, and the majority had a monthly household income
above 4,000 yuan (Table 1).

Nearly half of the pregnant women reported average oral health status (44.13%). A majority of the participants experienced
oral health issues during pregnancy, with gingival bleeding (39.69%) being the most prevalent oral symptom (Figure 1).
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Table | Results of Univariate Analysis

Variable Category Frequency | n (%) | KAP Scores t/IF p LSD
Age @ 20-25 38 9.92 96.66+22.65 0.892 0.411°¢ -
() 26-30 171 44.65 100.92+19.49
® =231 174 4543 | 98.82+20.47
Gestational Week ® =12 70 18.28 102.41£21.66 2213 o.111°¢ -
@) 13-27 105 2742 101.54+21.86
® =28 208 54.31 97.57+18.77
Parity | 324 84.60 100.47+19.49 1.833 0.071° -
=2 59 15.40 94.51£23.64
Residence Urban 355 92.69 100.78+19.79 4.345 0.000% ** -
Rural 28 731 83.89+20.00
Educational attainment (@ Junior high school and below 23 6.00 72.00£11.90 | 23.640 | 0.000°* | @D>D* @>Q*; @>B)*
®>0*= @>0 @>O
(2) High schoollvocational school 32 8.36 92.34+18.43
(3 Bachelor’s degree/associate degree 272 71.02 100.9+18.73
(@) Graduate degree and above 56 14.62 108.55+20.63
Family income (RMB) (1) <4000 42 10.96 76.67+34.20 5.295 0.001 ¢ ** @>O*
@>@
(2) 4000-6000 114 29.77 96.96£19.18 @>3)*
(3 6000 -8000 13 29.50 98.75£19.98
(@ >8000 114 29.77 105.28+20.52
Payment method Medical insurance 288 75.20 101.20+19.82 2816 0.005° ** -
Out-of-pocket 95 24.80 94.52+20.85
Marital status Married 382 99.74 99.47£20.24 - - -
Single/unmarried | 0.26 127.00+0.00
Employment status Yes 272 71.02 101.99+18.80 3.484 0.001° #* -
No 1 28.98 93.57422.45
Medical professional background Yes 40 10.44 113.17£16.92 4.614 0.000° ** -
No 343 89.56 97.96+20.04
Smoking status Yes 7 1.83 105.29+24.45 0.756 0.450° -
No 376 98.17 99.44+20.20
Pregnancy intention Planned pregnancy 288 75.20 101.40+20.40 3.148 0.002° ** -
Unplanned pregnancy 95 24.80 93.94+18.85
Conception method Natural conception 358 93.47 99.72+20.41 0.629 0.530° -
Atrtificial conception 25 6.53 97.08+18.10
Adverse pregnancy outcomes Yes 63 16.45 96.35+18.84 —1.372 0.171° -
No 320 83.55 100.18+20.50
(Continued)
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Table | (Continued).

Variable Category Frequency | n (%) | KAP Scores t/IF P LSD
Self-perceived oral health status Very good 36 9.40 102.64+29.99 2.231 o0.11¢¢ -
Good 149 38.90 99.89+20.00
Average 169 44.13 99.99+18.25
Poor 26 6.79 93.04£16.24
Very poor 3 0.78 77.00+16.46

Notes: * indicates p < 0.05; ** indicates p < 0.01; *indicates independent samples t-test; “indicates corrected t-test; “indicates one-way ANOVA; ¢ indicates Welch’s test; -
indicates blank item.

Dental Anxiety in Pregnant Women

In this study, pregnant women scored relatively high on items 3 and 5. The total scale scores ranged from 5 to 25, with an
average score of 13.52 + 3.92. Among the participants, 64.2% scored between 12 and 19, indicating the presence of
dental anxiety, while 7.8% scored above 19, categorizing them as high dental anxiety (Table 2).

Pregnant Women’s KAP Score Distribution

The mean total KAP score was 99.55 + 20.26, with knowledge, attitude, and practice scores of 53.42 + 12.69, 29.96 +
6.80, and 16.16 + 4.19, respectively. Standard scores were calculated using the formula: Standard score = (Actual score /
Total possible score) x 100. After conversion, the total, knowledge, attitude, and practice scores were 60.33 + 12.28,
59.36 £ 14.10, 59.92 + 13.60, and 64.66 + 16.74, respectively (Table 3). The lowest subdimension scores were for oral
medications and radiographic examinations in knowledge (54.93 + 16.01) and acceptance of dental procedures during
pregnancy in attitude (53.10 £+ 15.88), both below the passing threshold (Table 4). To further explore this aspect, Table 5
provides a detailed breakdown of the items assessing acceptance of dental diagnosis and treatment during pregnancy.

Knowledge Dissemination Channels and Treatment Concerns

Medical professionals and online new media were the most preferred channels for pregnant women to access oral health
information (Figure 2). However, many participants expressed concerns about dental treatment during pregnancy:
74.93% were worried about safety, 40.73% cited inconvenience, and 39.95% reported fear. Smaller proportions men-
tioned time constraints (19.58%) or believed symptoms would resolve after childbirth (16.45%) (Figure 3).

No T eeeEeseeeeememmee] 157 (40.99%)
pericoronitis I 23 (6.01%)
Loose teeth I 65 (16.97%)
Toothache HmmE 24 (6.27%)

Tooth sensitivity I 62 (16.19%)

Oral Symptoms

Cavities I 26 (6.79%)
gingival bleeding I 152 (39.69%)

0 50 100 150 200

Number of Respondents

Figure | Self-Assessment of Oral Symptoms in Pregnant Women.
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Table 2 Dental Anxiety Scores in Pregnant VWWomen

Item Minimum Maximum Score Ranking
value value
I. If you went to your Dentist for TREATMENT TOMORROW, how would you feel? | 5 2.38+0.96 5
2. If you were sitting in the WAITING ROOM (waiting for treatment), how would you feel? | 5 2.45+0.91 4
3. If you were about to have a TOOTH DRILLED, how would you feel? | 5 3.06+1.00 |
4. If you were about to have your TEETH SCALED AND POLISHED, how would you feel? | 5 2.62£1.02 3
5. If you were about to have a LOCAL ANAESTHETIC INJECTION in your gum, above an upper | 5 3.01x1.15 2
back tooth, how would you feel?
Total score 5 23 13.5243.92
<11 (No Dental Anxiety): 107 (27.9%) 12—19 (Dental Anxiety,
DA): 246 (64.2%)>19 (High Dental Anxiety, HDA):30 (7.8%)

Table 3 Scores of Dimensions in Pregnant VWomen

Project Minimum | Maximum Score Standard Score
KAP 48.00 158.00 99.55+20.26 60.33+12.28
Knowledge 19.00 86.00 53.42+12.69 59.36+14.10
Attitude 14.00 48.00 29.96+6.80 59.92+13.60
Practice 5.00 25.00 16.16+4.19 64.66+16.74

Table 4 Scores of Subdimensions in Pregnant Women

Dimension Subdimension Minimum | Maximum Score Standard Ranking
Score
Knowledge | The Severity of Dental Diseases During Pregnancy 5 25 15.21+4.05 60.86+16.21 2
Necessity of Dental treatment during pregnancy 3 15 10.74£2.55 71.59+16.97 |
Oral medications and radiographic examinations 10 50 27.47+8.01 54.93%16.01 3
during pregnancy
Attitude Oral health management awareness 3 15 11.38+2.17 75.84+14.48 |
Acceptance of dental diagnosis and treatment 7 33 18.58+5.56 53.10+15.88 2
procedures during pregnancy
Practice - - - - - -

Notes: No subdimensions under practice dimension.

Correlation Analysis of Knowledge, Attitude, Practices, and Dental Anxiety
A statistically significant positive correlation was observed between knowledge, attitude, and practices (P < 0.01). In

contrast, a significant negative correlation was found between dental anxiety and the Knowledge, Attitudes, and Practices
(KAP) (P < 0.01) (Table 6).
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Table 5 Item Scores on Acceptance of Dental Diagnosis and Treatment During Pregnancy

Subdimension Item Minimum | Maximum Score Standard Ranking
Score
Acceptance of dental diagnosis and treatment A4: dental | 5 3.01+0.96 60.1£19.25 |
procedures during pregnancy cleanings
AS5: root canal | 5 2.48+0.96 49.56+19.24 7
treatments
Aé: periodontal | 5 2.53£1.02 50.6+20.35 6
scaling
A7: Use of | 5 2.65+0.97 52.95+19.40 3
Antibiotics
A8: Use of | 5 2.73£1.03 54.67+20.64 2
Painkillers
A9: oral I 5 2.64+1.00 52.79+£20.01 4
anesthesia
A10: X-ray | 5 2.55+0.99 51.02£19.76 5
examinations

Univariate Analysis

The results revealed that seven factors—residence, educational attainment, family income, payment method, employment
status, medical professional background, and pregnancy intention—significantly influenced pregnant women’s knowl-
edge, attitude, and practices (KAP) regarding dental diagnosis and treatment (P < 0.05) (Table 1).

Multivariate Analysis

Multiple linear regression analysis (Table 7) showed that a medical professional background (B = 10.410, p = 0.001) and
planned pregnancy ( = 5.612, p = 0.008) were positively associated with higher KAP scores, whereas dental anxiety was
negatively associated (f =—1.235, p < 0.001). Compared with women holding a postgraduate degree or above, those with
a high school/vocational education and junior high school or below had KAP scores lower by 10.366 (p = 0.013) and
28.505 (p < 0.001), respectively.

Discussion
Current Status of KAP Regarding Dental Diagnosis and Treatment for Pregnant

Women
This survey revealed an average knowledge score of 59.36 + 14.10 (Table 3), which falls below the threshold for
adequate knowledge, indicating a limited understanding of dental diagnosis and treatment during pregnancy. Moreover,

Other | 3 (0.78%)
Conversations with family or friends [N 83 (21.67%)
Hospital education [INNENEGEGEGEGEGEGEEEEE 199 (51.96%)
Explanations by medical professionals |GG 290 (75.72%)
Printed materials | NI 104 (27.15%)
Online new media platforms |GG 225 (58.75%)
Mass media [IININENGEEEEEEEEEE 209 (54.57%)

0 100 200 300 400

Knowledge Dissemination Channels

Number of Respondents

Figure 2 Knowledge Dissemination Channels Among Pregnant Women.
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Dentist advises post-childbirth delay

Obstetrician advises against

Treatment Concerns

Safety Concerns

Figure 3 Treatment Concerns in Pregnant Women.

Inconvenience

Fear of dental treatment

Expect Postpartum Improvement
Time Constraints

High Cost of Treatment

Other M 26(6.79%)

0

50

. 48(12.53%)
B 48(12.53%)
I 156(40.73%)
I 153(39.95%)
BN 63(16.45%)

I 75(19.58%)
BN 63(16.45%)

I 057 (74.93%)

100 150 200

Number of Respondents

250

300

350

further analysis showed that the lowest levels of knowledge pertained to the use of oral medications and radiographic

examinations (Table 4), consistent with findings reported in clinical practice. Misconceptions or limited awareness

concerning the use of local anesthetics, anti-inflammatory analgesics, and radiographic procedures may be key factors

contributing to the reluctance of pregnant women to seek necessary dental care.

Table 6 Correlation Analysis of Knowledge, Attitude, Practices, and Dental Anxiety

Knowledge | Attitude | Practice KAP Dental Anxiety
Knowledge |
Attitude 0.588%* I
Practice 0.539%* 0.47 1¥* |
KAP 0.935%* 0.801** 0.702* |
Dental Anxiety —0.273** -0.282*% | -0.202** | —0.307**

Notes: ** At the 0.01 level (two-tailed), the correlation is significant.

Table 7 Results of Multivariate Analysis

Unstandardized Standardized t p Collinearity
Coefficients Coefficients Diagnostics
B Standard Beta VIF Tolerance
Error, SE
(Constant) 116.822 6.501 17.971 | 0.000%**
Residence -1.002 4.027 -0.013 -0.249 | 0.804 0.731 1.369
Payment method 1.543 2.285 0.033 0.676 0.500 0.825 1213
Employment status 1.974 2.233 0.044 0.884 0.377 0.782 1.278
Medical professional background 10.410 2.998 0.157 3.472 | 0.001** | 0.955 1.047
Pregnancy intention 5.612 2.114 0.120 2.654 | 0.008%* | 0.963 1.039
Dental Anxiety —1.235 0.235 —0.239 —5.265 | 0.000%* | 0.952 1.051
Edu: College/Undergrad vs Reference —4.363 2.632 —0.098 —1.658 | 0.098 0.563 1.776
(Continued)
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Table 7 (Continued).

Unstandardized Standardized t P Collinearity
Coefficients Coefficients Diagnostics
B Standard Beta VIF Tolerance
Error, SE
Edu: High School/Vocational vs Reference —10.366 4.140 —0.142 —2.503 | 0.013* | 0.612 1.635
Edu: Junior High/Below vs Reference —28.505 5.136 —0.335 —5.550 | 0.000** | 0.539 1.855
Edu: Postgraduate and Above (Reference Group) 0
Income: 6k-8k vs Reference —2.219 2.374 —0.050 —0.935 | 0.350 0.685 1.460
Income: 4k-6k vs Reference —2.320 2411 —0.052 —0.962 | 0.337 0.661 1.513
Income: <4k vs Reference —4.571 3.378 —0.071 -1.353 | 0.177 0.721 1.388
Family Income: >8k (Reference Group) 0
R? 0.274
Adjusted R? 0.251
F F (12,370)=11.659,p=0.000
Durbin-Watson statistic 1.536

Notes: * indicates p < 0.05; ** indicates p < 0.01; B = unstandardized coefficient; SE = standard error; Beta = standardized coefficient; t = t-test statistic for the regression
coefficient; p = probability value for statistical significance (p < 0.05 indicates significance; p < 0.01 indicates high significance); VIF = variance inflation factor (VIF > 10
suggests possible multicollinearity); Tolerance = |/VIF; R? = proportion of variance in the dependent variable explained by the mo Adjusted R*=R? adjusted for the number
of predictors; F = overall significance test for the regression mo Durbin-Watson = test statistic for residual autocorrelation (values near 2 indicate no autocorrelation).

The average attitude score was 59.92 + 13.60 (Table 3), just below the passing threshold, indicating that pregnant
women’s proactive attitudes toward dental diagnosis and treatment during pregnancy require further improvement.

A study by Li Xiaorui et al'®

similarly found that pregnant women tend to adopt a conservative approach to dental
treatment. Further examination revealed the highest acceptance for dental cleanings during pregnancy. However,
acceptance of more invasive procedures, such as oral anesthesia, X-ray examinations, root canal treatments, and
periodontal scaling, was relatively low, with standard scores all below 60 (Table 5). These findings suggest that pregnant
women are generally more willing to accept conservative procedures, like dental cleanings, which are perceived as less
invasive and safer. In contrast, they exhibit greater resistance to procedures they are less familiar with, such as oral
anesthesia, X-ray examinations, and intraoral treatments. This is consistent with the knowledge dimension results,
highlighting the significant knowledge gaps pregnant women have regarding dental care, particularly about anesthesia
and X-rays.

The score for the practice dimension was 64.66 + 16.74 (Table 3), meeting the passing level, but with room for
improvement. Globally, pregnant women have poor oral health care-seeking behavior, with utilization rates of oral health
services during pregnancy ranging from 27% to 53%,"* Studies in the United States'®!” show that 23-49% of pregnant
women visit dental clinics during pregnancy, with significant state-level variation. Even in countries such as the United

18720 where free dental treatment is available for pregnant women, the utilization of oral health services during

Kingdom,
pregnancy remains low, ranging from 33% to 61%.

The results of this survey reveal that pregnant women perceive their oral health status as average, with nearly 60% of
respondents reporting at least one oral health issue during pregnancy. The most commonly self-reported symptom was
gingival bleeding (39.69%) (Figure 1). This finding aligns with previous studies, as clinical research and epidemiological
surveys have shown that pregnancy gingivitis is the most prevalent oral condition during pregnancy, with global

prevalence rates ranging from 30% to 100%.%'
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Regarding knowledge acquisition channels (Figure 2), pregnant women are most receptive to promotional methods such as
explanations from medical professionals and the use of new media platforms. Future health education initiatives could
combine these two approaches by, for example, having medical personnel create engaging, vivid, and intuitive educational
videos or skits, which could then be distributed via short video platforms to enhance the effectiveness of oral health education.

As for concerns about treatment (Figure 3), the primary worry remains the safety of dental diagnosis and treatment
during pregnancy, followed by a fear of undergoing dental procedures. This finding is supported by numerous qualitative
studies.”? Safety concerns further highlight the cognitive gaps pregnant women have regarding treatment, while
treatment-related fears can significantly hinder their acceptance of necessary dental care during pregnancy.

Dental Anxiety

In this survey, pregnant women generally exhibited anxiety toward dental treatment, with the highest levels of anxiety
associated with two specific procedures: drilling and local anesthesia (Table 2). This finding aligns with previous
research. A study by Alratroot et al*® reported that over 90% of pregnant women experienced varying degrees of dental
anxiety. Similarly, Al Khamis S’s study”* highlighted that concerns about pain during drilling and local anesthesia were
the primary factors contributing to anxiety among pregnant women.

Correlation and multiple linear regression analyses in this study revealed a negative relationship between dental
anxiety and pregnant women’s knowledge, attitudes, and practices (KAP) regarding dental diagnosis and treatment
(Table 6 and Table 7).These results underscore the critical need for psychological intervention when treating this
population. Dentists should prioritize thorough pre-treatment communication, emphasizing the safety of procedures
and the risks associated with delaying treatment. Encouraging the presence of family members or friends for emotional
support can help patients relax and mentally prepare for the procedure. During treatment, effective pain and discomfort
management is essential to alleviate anxiety. Post-treatment, Oral Health Instruction (OHI) should be provided, along
with personalized oral care plans tailored to the specific needs of pregnant women.

Analysis of Factors Affecting KAP

This study reveals that pregnant women employed in medical-related professions tend to have better knowledge,
attitudes, and behaviors regarding dental diagnosis and treatment during pregnancy (Table 7). Women with a medical
background are exposed to more information about oral health care during pregnancy and are more likely to comprehend
and apply this information effectively. Their medical knowledge helps them avoid common misconceptions about dental
diagnosis and treatment, leading to more positive attitudes and appropriate behaviors.

Pregnant women who planned their pregnancies had significantly higher Knowledge, Attitudes, and Practices (KAP)
scores than those who became pregnant unexpectedly (Table 7). Women who planned their pregnancies typically took
a proactive approach to gather information about prenatal health before conception and were more likely to address existing
oral health issues in advance to ensure optimal oral health during pregnancy. In contrast, women who became pregnant
unexpectedly often lacked awareness of prenatal oral health, and the unanticipated nature of their pregnancies made it difficult
for them to manage and prepare for their oral health before conception. These findings suggest that the optimal timing for
perinatal oral health management should be prior to pregnancy. This includes conducting oral health examinations and
addressing existing oral health issues before conception, thereby preventing the exacerbation of oral health problems during
pregnancy, which could lead to adverse pregnancy outcomes. Incorporating oral health screenings into routine pre-pregnancy
checkups can help address the challenges of diagnosing and treating oral diseases during pregnancy from the outset.

The results of both univariate and multivariate analyses indicate that educational attainment significantly influences
pregnant women’s KAP regarding dental diagnosis and treatment (Table 1, Table 7). Studies by Lee H,*> Mousa O,
Thompson TA,?’ and others also highlight that educational attainment is a key factor affecting the utilization of dental
services. Pregnant women with higher educational attainment typically have better access to health information,
a greater understanding of the risks of oral diseases during pregnancy, and the safety of treatment. They are also
better equipped to assess the risks of neglecting oral health issues and the benefits of receiving standardized treatment.
This heightened risk perception motivates them to adopt a more proactive attitude toward treatment and to seek
professional medical assistance promptly. Analysis by Thompson and colleagues®’ indicated that higher educational

5408 https: International Journal of Women’s Health 2025:17



Wang et al

attainment—specifically completion of at least twelve years of schooling—was linked to a substantially greater
likelihood that expectant mothers would obtain professional dental cleaning during pregnancy. Educational attainment
is often closely correlated with socioeconomic status, which directly influences a pregnant woman’s access to quality
medical services and health resources. Therefore, future interventions should focus on: 1) providing targeted oral
health education and creating accessible, diverse, and easy-to-understand educational materials for pregnant women
with lower educational attainment; and 2) reducing economic barriers to oral health services, such as by including low-
risk, high-benefit procedures like pre-pregnancy oral checkups and dental cleanings in basic medical or maternity
insurance coverage.

Strengths, Limitations, and Future Perspectives

The KAP questionnaire used in this research was developed through a rigorous Delphi expert consultation process and
demonstrated good reliability and validity, ensuring the credibility of the measurement results. Incorporating dental
anxiety as an influencing factor allowed for a more comprehensive understanding of the psychological factors shaping
pregnant women’s oral health—related knowledge, attitudes, and practices. Moreover, this is the first study conducted
among pregnant women in Harbin, China, providing valuable regional data to the existing body of evidence. However,
the use of convenience sampling from a single tertiary hospital may limit the generalizability of the findings. Future
studies with larger, multicenter, and randomly selected samples are warranted to enhance external validity and to
develop targeted strategies for improving oral health awareness and behaviors among pregnant women.

Conclusions

This study identified key factors influencing pregnant women’s knowledge, attitudes, and practices (KAP) regarding dental
diagnosis and treatment in Harbin, China. Educational attainment, medical professional background, pregnancy intention,
and dental anxiety were significantly associated with KAP levels, highlighting the combined effects of demographic and
psychological factors on oral health behaviors during pregnancy. To address these determinants, China should expedite the
development of expert consensus guidelines for oral healthcare during pregnancy, strengthen multidisciplinary collabora-
tion between dental, obstetric, and psychological services, and implement targeted health education and psychological
interventions for women with lower education levels, non-medical backgrounds, or elevated dental anxiety.
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