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Title:  

Knowledge, Attitude and Barriers to Maternal Oral Health among Expectant Mothers at A 

Tertiary Hospital in Western Kenya 

ABSTRACT 

Background 

Pregnant women are more susceptible to oral health conditions such as gingivitis due to 
hormonal changes, frequent vomiting, changes in dietary habits as well as changes in their 
immunity. In addition, lack of information on oral healthcare during pregnancy may contribute to 
poor oral health seeking behaviour and increased oral disease burden among expectant mothers. 
This study assessed the knowledge, attitude and barriers to maternal oral healthcare among 
pregnant women seeking health services at a referral hospital in Western Kenya. The study 
employed a cross-sectional descriptive study design. 

Methods: A cross-sectional descriptive study was conducted with 379 participants. A total of 
309 pregnant women were selected using systematic sampling technique. A census approach was 
used to recruit 70 nurse-midwives working at the maternal and child health units. The 
functionalist theory and health belief model were used to generate the conceptual framework for 
this study. Interviewer administered structured questionnaire were employed for pregnant 
women and self-administered questionnaires were used in the case of nurse-midwives. 
Descriptive results were presented in frequency tables, bar charts and pie charts as appropriate. 
Ordered logistic regressions were conducted to respectively ascertain the predictors of and 
differences in pregnant mothers’ and nurse-midwives’ knowledge and perceived barriers to 
maternal oral health. A p value <.05 at 95% confidence level was considered significant.  

Results 

A total of 309 pregnant women participated, with a mean age of participants was 28±5 years and 
a mean parity of 2±1. Almost half 132 (42.7%) of all the participants reported to have some oral 
disorder such as bleeding gums, sensitive teeth, tooth ache or tooth decay. Only 30 (9.7%) had 
visited a dentist in the previous 12 months. Majority 266 (86%) had a low level of oral health 
knowledge by agreeing to the statement that it is normal to have a bleeding gums during 
pregnancy while 266 (86%) were of the view that dental extraction is unsafe during pregnancy. 
Women who had basic or secondary education demonstrated poorer knowledge (Coef. =-0.736, 
p=0.016) and attitude (Coef. =-0.453, p=0.54) compared to women who had tertiary education.  
Conclusion 

The greatest barriers to oral healthcare among these expectant mothers was lack of relevant 
information or oral health 256(83%) and high cost of dental treatment 232(75%). Other 
perceived barriers included lack of money for transportation and long distance to the nearest 
health facility. 
 

Keywords:  

Maternal oral health, pregnancy, prenatal care, knowledge, attitudes   
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BACKGROUND 

Oral health during pregnancy is often given little attention in terms of practice and research, 

more so in developing countries. In general, pregnant women are  at a greater  risk for various 

oral health conditions mainly because of  hormonal changes, frequent episodes of vomiting, 

changes in dietary habits  and reduced immunity(1). Progesterone levels rise during after 

conception and remain high throughout pregnancy promoting the dilation of blood vessels in the 

gingivae (gums). This puts the expectant mother at risk a higher risk of being conditions such as 

bleeding gums and vascular growths on the gums. Periodontitis, which often results from local 

spread of gingival infection, has been associated with low birth weight, eclampsia, miscarriages 

and stillbirth (2–5). Postnatal mothers with dental caries can transfer tooth decay-causing 

bacteria to their newly born infants through exchange of saliva (kissing, cleaning toys with saliva 

and blowing air on food). This could predispose these infants to  early childhood caries, a 

condition that is currently a global health problem (6–8).  

Prenatal care providers in developing countries are often overwhelmed by their work load, and 

tend to place a lot more emphasis on key aspects of prenatal care such as maternal nutrition, fetal 

health and abdominal examination during prenatal follow up visits. Aspects of care such as 

maternal oral health receive very little or no attention at all. In Kenya the maternal and child 

records book which serve as a guide for providing prenatal services to pregnant women contains 

scanty information regarding maternal oral health, with the majority of the information being 

directed towards the infant’s dentition (9). 

Good oral health during the prenatal period can be achieved if prenatal care providers have good 

knowledge and attitude regarding maternal oral health while caring for expectant mothers 

throughout pregnancy and postnatal period. To the best of our knowledge, no study has 
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previously assessed the attitude and knowledge indicators on maternal oral health in Kenya. The 

purpose of this study was to assess the knowledge, attitude and barriers on maternal oral health 

among pregnant women and nurse-midwives at Moi Teaching and Referral Hospital, a national 

referral Hospital in the Western part of Kenya. 

 

MATERIALS AND METHODS 

Study Participants 

This was a descriptive cross-sectional survey conducted among pregnant women seeking care at 

Moi Teaching and Referral Hospital. Ethical approval was granted by the Institutional Research 

Ethics Committee based in Eldoret, Kenya. Approximately 65 pregnant women visit the 

antenatal clinic at the hospital for prenatal care daily. Included in the study were a sample of 

pregnant women who were 18 years and above. 

Questionnaire and data collection 

The data collection from expectant mothers was done through a researcher-administered 

questionnaire that was designed based on the available literature.  Questions were selected in 

accordance with the objectives of the study. Scores were ranked on a five-point Likert scale with 

appropriate descriptions as 1= “Strongly disagree”, 2= “Disagree”, 3= “Undecided”, 4= “Agree”, 

and 5= “Strongly agree”. We also adopted a 2-item oral health screening tool to identify pregnant 

women who are at risk of oral health problems.  

 

Analysis of data 

Data were entered into an excel sheet, transferred into STATA version 15 and analyzed. We 

organized our results in frequencies tables and bar charts. Ordered Logistic Regression analysis 
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was used to identify determinants of oral health knowledge, attitude and perceived barriers at a 

95% confidence level. Variables on knowledge and attitude were estimated/measured using five-

point Likert Scale items ranging from 1= “Strongly disagree”, 2= “Disagree”, 3= “Neutral”, 4= 

“Agree”, and 5= “Strongly agree”. To set a proxy marker for high knowledge and desired 

attitude on the key constructs of interest, the Likert Scale responses were later dichotomised into 

binary outcomes were responses from 1-2 was coded or considered as “Low knowledge”, 

“Undesired attitude” or “major barrier” while responses from 4-5 will be coded or considered as 

“High knowledge”, “desired attitude” or “not a barrier”. In the case of questions posed in the 

negative, reverse coding was done. 

 

RESULTS 

Demographic information  

A total of 309 expectant mothers took part in this study. All expectant mothers identified as 

participants accepted to take part in the study. The majority of the participants, 252(82%), were 

married; 158 (51%) had tertiary education; 159 (53%) were informally employed. Less than half 

of the participants, 139(45%), were in the third trimester. The average age of participants was 28 

years, and the mean number of pregnancies per woman was two (2). See table 1 for details 

Table 1: Descriptive statistics of pregnant women 

Marital status Freq. (f) Percent (%) 

Single 55 17.80 
Married 252 81.55 
Co-habitation 2 0.65 
Total 309 100.00 

Educational level   
Tertiary 158 51.13 
Secondary education 97 31.39 
Basic education 54 17.48 
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Total 309 100.00 

Occupation   
Formal employment 66 21.93 
Informal employment 159 52.82 
Student 37 12.29 
Unemployed  39 12.96 
Total 301 100.00 

Trimester   
First trimester 55 17.80 
Second trimester 115 37.22 
Third trimester 139 44.98 
Total 309 100.00 

  Obs  Mean  Std. Dev.  Min  Max 

Age 309 28.091 5.433 18 45 
Number of 
pregnancies 

309 2.32 1.393 1 7 

Number of children 309 1.188 1.345 0 6 
 

Maternal oral health screening  

Almost half (43%) of the participants reported to have an oral health condition, yet less than 10% 

of them had visited a dentist in the previous 12 months. See figure 1 and 2 for detail 

 

Figure 1: Maternal oral health screening responses (self-reported dental problems) 
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Figure 2: Maternal oral health screening responses  

 

 

Knowledge indicators  

Most participants 289(94%) were of the view that losing a tooth during pregnancy in normal, and 

that it is normal to have bleeding gums during pregnancy 264(86%). The women also felt that it 

dental extraction in not safe at the time of pregnancy. See table 2 for details 

Table 2: Knowledge indicators on oral health among pregnant women 

Indicators   Obs.  agree  disagree 

  Frequency/
percentage 

Frequency/ 
percentage  

Pregnant women are more susceptible to dental caries 
than other women 

309 79(26) 230(74) 

Pregnant women are more susceptible to gum diseases 
than other women 

309 53(17) 255(83) 

Scaling (having teeth cleaned by a dentist) during 
pregnancy is safe 

307 142(46
) 

165(54) 

Pregnant women can have dental extraction (having 
decay tooth removed)** 

308 44(14) 264(86) 

Having a dental X-ray during pregnancy is not harmful 307 81(26) 227(74) 

279(90%)

30(10%)

309(100%)
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to my baby 
Pregnant women can lose a tooth only because of 
pregnancy* 

308 289(94
) 

18(6) 

Visiting the dentist during pregnancy for a check-up is 
safe 

308 244(79
) 

63(21) 

Periodontal disease in pregnant women could lead to 
pre-eclampsia 

307 66(21) 243(79) 

Periodontal disease in pregnant women could lead to a 
low-birth-weight baby 

309 67(22) 242(78) 

Periodontal disease in pregnant women could lead to 
preterm labour 

305 59(19) 246(81) 

It is normal to have bleeding gums during pregnancy* 307 264(86
) 

43(14) 

Oral and teeth problems in the mother can affect the 
baby’s health 

308 127(41
) 

181(58) 

Data Source: Field Data (2021); Legend: NOTE: *Reverse coded questions are done for uniformity in the coding for 
easy interpretation. Thus, a higher summated Likert scale score (i.e. longer bars) depicts better oral care knowledge 
among pregnant women, while lower summated scores show lower knowledge. 

 

 

Attitude indicators  

Attitude indicators shows that 67(96%) of pregnant women were on the view that pregnancy 

causes tooth lose respectively. Study participants were also asked questions to determine their 

attitude towards oral health. The data shows that participants attitude towards oral health was 

generally poor. For instance, it was found that the majority, 274(89%), of the participants agree 

with the negative statement that brushing once a day was sufficient during pregnancy. See table 3 

below for details  

Table 3: Attitude indicators on maternal oral health among pregnant women 

Indicators  Obs.  agree  disagree 

  Frequenc
y/percent

age  

Frequency/ 
percentage  

Pregnant women should not visit the dentist for dental 
treatments** 

309 173(56
) 

136(44) 

Brushing once a day is sufficient during pregnancy** 308 274(89
) 

34(11) 

Poor oral health can contribute to complications during 307 113(37 194(63) 
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pregnancy ) 
Dental treatment during pregnancy is harmful to my 
baby 

306 159(52
) 

147(48) 

Pregnancy causes tooth loss** 306 264(86
) 

44(14) 

Dental treatments are stressful 307 90(29) 217(79) 
Poor oral health can contribute to complications during 
pregnancy 

307 113(37
) 

194(63) 

Data Source: Field data (2021); Legend: NOTE: **Reverse coded questions are done for uniformity in the coding for 
easy interpretation. Thus, a higher summated Likert scale score depicts better attitude towards oral care among 
pregnant women while lower summated scores show undesirable attitude; Obs. (observations) 

 

 

Barrier indicators 

The data shows that several barriers confront pregnant women regarding strict adherence to good 

oral health care practices. The majority (83%) of our pregnant participants indicated lack of 

information as the greatest perceived barrier, followed by the cost of dental treatments (75%) and 

lack of money for transportation (72%). The least perceived barrier was time constraints (30%).See 

table 4 for details  

 
Table 4: Perceived barriers to maintaining desired oral care among pregnant women 

Indicators+  

Obs 

 agree  disagree 

  Frequency/  
percentage 

Frequency/ 
percentage  

Nurse-midwives do not inform as about the need to visit a 
dentist 

309 256 (83) 44 
(14) 

Time constraint is a barrier to accessing oral health services 308 91 
(30) 

217 
(70) 

My insurance does not cover dental treatments 308 128 
(42) 

180 
(58) 

The distance to the health facility is a barrier to access 
preventive dental services 

309 147 
(48) 

162 
(52) 

Lack of money for transportation to the hospital for dental 
treatment is a barrier 

309 223 
(72) 

86 
(28) 

The cost of dental treatment prevents me from seeking dental 
health preventive services 

308 230 
(75) 

78 
(25) 

Data source: Field Data (2021) 
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Legend: NOTE: +Reverse coded questions are done for uniformity in the coding for easy interpretation. Thus, a lower 

summated Likert scale score depicts a perceived lesser barrier towards maintaining desired oral care among pregnant 

women. In contrast, higher summated scores show a perceived greater barrier towards maintaining desired oral care 

among pregnant women. 

 

Correlates of maternal knowledge on oral health 

Principal Factor analysis (varimax unrotated) was done to isolate principal factors on knowledge 

of pregnant women on oral health, and six (6) factors were retained (see Figure 1). Subsequently, 

the Wilcoxon Mann-Whitney test was conducted in a bivariate analysis to determine the 

correlations between maternal knowledge of oral health and respondent’s demographic and 

background characteristics. 

The data from the field shows that women in the other level of education were less knowledgeable. 

on the association between periodontal diseases and low-birth-weight compared to women who 

had tertiary education (p<0.05). See figure 3 below 

 
Figure 3: Level of education compared with knowledge levels on oral health among 

pregnant women 

Legend: *Wilcoxon Mann-Whitney Sign Rank test statistical significant, p=0.0342; Factor 1 (Pregnant women are 
more susceptible to gum diseases than other women); Factor 2 (Scaling during pregnancy is safe); Factor 3 (Pregnant 
women can lose a tooth only because of pregnancy (reverse coded)); Factor 4 (Periodontal disease in pregnant women 
could lead to pre-eclampsia); Factor 5 (Periodontal disease in pregnant women could lead to low-birth-weight baby); 
Factor 6 (It is normal to have bleeding gums during pregnancy (reverse coded) 
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NOTE: Reverse coded questions are done for uniformity in the coding for easy interpretation. Thus, higher summated 

Likert scale score (i.e. longer bars) depict better knowledge on oral care among pregnant women, while lower 

summated scores depict lower knowledge  

 

Another Wilcoxon Mann-Whitney test compared marital level and trimester with knowledge of 

pregnant women shows that married women demonstrated better knowledge. Women who were 

not married had better knowledge on the possible link between periodontal diseases and low birth 

weight (mean=2.29) compared to married women (p<0.05). Additionally, it was observed that 

women in the first trimester had better knowledge that the scaling of teeth during pregnancy is safe 

(mean=2.75) compared to women in the other trimesters (p<0.05). See figure 4 below and 5 

 

  

 

Figure 4: Marital status compared with knowledge levels on oral health among pregnant 

women 

Legend: *Wilcoxon Mann-Whitney Sign Rank test statistical significant, p=0.0342; Factor 1 (Pregnant women are  
more susceptible to gum diseases than other women); Factor 2 (Scaling during pregnancy is safe); Factor 3 (Pregnant 
women can lose a tooth only because of pregnancy (reverse coded)); Factor 4 (Periodontal disease in pregnant women 
could lead to pre-eclampsia); Factor 5 (Periodontal disease in pregnant women could lead to low-birth-weight baby); 
Factor 6 (It is normal to have bleeding gums during pregnancy (reverse coded) 
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NOTE: Reverse coded questions are done for uniformity in the coding for easy interpretation. Thus, higher summated 

Likert scale score (i.e. longer bars) depict better knowledge on oral care among pregnant women, while lower 

summated scores depict lower knowledge. 

 

 

 

 

 

 

Figure 5: Trimester compared with knowledge levels on oral health among pregnant 

women 

Legend: *Wilcoxon Mann-Whitney Sign Rank test statistical significant, p=0.0107; Factor 1 (Pregnant women are 
more susceptible to gum diseases than other women); Factor 2 (Scaling during pregnancy is safe); Factor 3 (Pregnant 
women can lose a tooth only because of pregnancy (reverse coded)); Factor 4 (Periodontal disease in pregnant women 
could lead to pre-eclampsia); Factor 5 (Periodontal disease in pregnant women could lead to low-birth-weight baby); 
Factor 6 (It is normal to have bleeding gums during pregnancy (reverse coded) 
NOTE: Reverse coded questions are done for uniformity in the coding for easy interpretation. Thus, a higher summated 

Likert scale score (i.e. longer bars) depicts better oral care knowledge among pregnant women, while lower summated 

scores show lower knowledge.  
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Upon further analysis by ordered logistic regression, women who had basic education or were in 

the second or third trimester had a lower likelihood of demonstrating sufficient oral health 

knowledge than women with tertiary education or first trimester, respectively (p<0.05). Also, 

pregnant women who had more children were more likely to demonstrate better maternal oral 

health knowledge than participants who had fewer children. See table 5 

In terms of the predictors of women’s attitude towards oral health, it was found that women with 

at most basic education had a lower likelihood of demonstrating a positive attitude relative to their 

counterparts with at least tertiary educational qualifications. Other explanatory variables were not 

significant determinants of respondents’ attitudes. See Table 5 and 6 for details.  

Table 5: Ordered logistic regression on determinants of pregnant women knowledge of oral 

health  
Overall knowledge  Coef.  St.Err.  t-

value 
 p-value  [95% Conf  Interval]  Sig 

Age -.01 .027 -0.37 .709 -.064 .044  

Single 0 . . . . .  
Married -.067 .284 -0.23 .814 -.624 .49  
Co-habitation 1.313 1.458 0.90 .368 -1.545 4.171  

Tertiary 0 . . . . .  
Secondary -.302 .242 -1.25 .211 -.776 .171  
Basic -.736 .306 -2.41 .016 -1.336 -.137 ** 

First trimester 0 . . . . .  
Second trimester -.696 .3 -2.32 .02 -1.285 -.108 ** 
Third trimester -.761 .289 -2.63 .008 -1.326 -.195 *** 

Number of 
pregnancies  

-.14 .196 -0.71 .476 -.524 .244  

Number of children .36 .207 1.74 .082 -.046 .766 * 

Mean dependent var 2.607 SD dependent var  0.482 
Pseudo r-squared  0.010 Number of obs   294.000 
Chi-square   18.054 Prob > chi2  0.035 

Akaike crit. (AIC) 1880.014 Bayesian crit. (BIC) 2027.358 

*** p<.01, ** p<.05, * p<.1 
 

 

 

 



14 
 

Table 6: Ordered logistic regression on correlates of pregnant women attitude towards oral 

care 

 Overall attitude  Coef.  St.Err.  t-
value 

 p-
value 

 [95% 
Conf 

 Interval]  Sig 

Age -.005 .029 -0.17 .866 -.062 .052  
Single 0 . . . . .  
Married -.162 .281 -0.58 .565 -.713 .389  
Co-habitation .04 1.09 0.04 .971 -2.096 2.176  
Tertiary 0 . . . . .  
Secondary -.453 .236 -1.92 .054 -.915 .009 * 
Basic -.145 .325 -0.45 .655 -.781 .491  
First trimester 0 . . . . .  
Second trimester -.228 .299 -0.76 .446 -.814 .358  
Third trimester -.385 .286 -1.35 .178 -.944 .175  
Number of 
pregnancies  

.335 .213 1.57 .115 -.082 .752  

Number of 
children 

.047 .217 0.22 .829 -.378 .472  

Mean dependent var 2.834 SD dependent var  0.596 
Pseudo r-squared  0.015 Number of obs   301.000 
Chi-square   24.142 Prob > chi2  0.004 
Akaike crit. (AIC) 1622.005 Bayesian crit. (BIC) 1725.804 
*** p<.01, ** p<.05, * p<.1 
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DISCUSSION  

This quantitative study concentrated on the knowledge, attitude and perceived barriers to maternal 

oral health among pregnant women seeking prenatal care at MTRH, Eldoret, Kenya. The average 

age of pregnant respondents in this survey was 28, with most participants expecting their second 

child. A study by Gupta & Chhetry. (2019) in Nepal, among 50 pregnant women, the mean age 

was 25.12, and most of the participants were expecting their first baby(10). Similarly, Africa & 

Turton. (2019)(5) in South Africa reported an average age of 24.1 in a study among 443 pregnant 

women. Our study's fertility rate is lower than the 3.9 birth per woman reported by the Kenya 

Demographic and Health survey in 2014. The mean age may be higher in our study because the 

present study was conducted in a major referral hospital and Eldoret, the Capital of Usain Gishu 

County. Therefore, most pregnant women might be well exposed. In the present study, most of the 

participants were educated to the tertiary level, which may be a reason for the low fertility rate 

among our participants because it is well established that the level of education is inversely 

proportional to the number of children. 

In this study, 90.7% of pregnant women indicated that they had not visited the dentist in the last 

12 months. This finding is similar to that of Gupta & Chhetry. (2019) study conducted in Nepal 

indicated that 90% of pregnant women had no dental visit in the last 12 months. Less than half 
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(43.7%) of pregnant women in this study had a dental problem. However, only 9.7% of 

respondents had visited the dentist in the last 12 months. This is lower than studies conducted in 

India by Nagi et al. (2016)   among 446 pregnant women who reported that 73% of participants 

had oral health problems and 52.4% visited the dentist twice annually(11). The number of dental 

visits may be higher in the previous studies because of the high percentage of pregnant women 

who experienced dental health problems. Most of the women in the earlier studies were gainfully 

employed compared to the pregnant women in our study and hence might have been   able to afford 

dental treatments compared to the women in our study. 

Only 21.67% of participants were aware of the association between periodontal diseases and low 

birth weight. This was higher compared to previous studies in Saudi Arabia and Nepal  (10,12)  

reported that 12% and 11.4% of women were fully aware of this association between periodontal 

diseases and low birth weight. This may be because more than half of the pregnant women in our 

study had a tertiary level of education compared to participants in the previous studies. Again, 

Chinenye-Julius et al. (2021) reported 33.5% of awareness among 385 pregnant women in 

Nigeria(13).  

Furthermore, it was found that 26.3% of participants in the current study were aware of the that 

dental x-ray is safe during pregnancy. The results from our study were good compared to a 

previous study in Spain by Llena et al. (2019), who reported that only 11.5% of 139 pregnant 

participants were aware of the safety of dental x-rays(14). These findings may be because the 

majority (57.6%) of participants in our study were in the tertiary level of education compared to 

participants in the previous study. Additionally, the result from our study was found to be lower 

than a study conducted in Saudi Arabia by Abu-Hammad et al. (2018) among 360 pregnant women 

who reported that 69.4% of participants were aware that dental x-ray is safe during pregnancy. 
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 In the present study, 41.23% were aware that dental problems in the mother might affect the 

baby’s health. This percentage is better compared to a previous study in Spain which reported 

38.8% of pregnant women were aware of the impact of poor maternal oral health on the health of 

the baby (14) and lower compared to 55% reported by Azizah et al.(2021) in Indonesia among 65 

pregnant women. This high level of knowledge on this indicator maybe because most of the women 

in our study were educated to the tertiary level and hence had better knowledge than women in the 

previous studies. 

In the present study, 79.48% of pregnant women were aware that dental treatment was safe during 

pregnancy which was higher compared with previous studies (Aiuto et al.,2020; Hannah & 

Howells, 2020), which reported 52% of  763 women of childbearing age in Italy and 52.7% of 224 

pregnant women in Nigeria were aware of this association. This may be because of the large 

sample size in the previous study compared to the sample size used in our research and the caliber 

of women attending antenatal clinics at MTRH.  

In our study,88.6% were on the view that brushing once per day was sufficient. This indicated  

poor attitudes compared to previous studies conducted in India, Spain and Indonesia by  (Nagi et 

al.2016; Llena et al.2019; Azizah et al., 2021), which reported that 99.8%,79.9%  and  55% of 

pregnant participants were on the view that tooth brushing should be twice respectively. However, 

our findings were similar to a Nigerian study by Chinenye-Julius et al. (2021) report that 70.9% 

of 385 pregnant respondents indicated that they brush once a day. 
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Conclusion 

This study highlights that both pregnant women concerning the link between poor maternal oral 

health and poor pregnancy outcomes were inadequate. The majority of our participants were not 

aware that poor maternal oral health has an association with pre-eclampsia, still birth, preterm 

delivery and low-birth- weight. Also, both pregnant women had poor attitudes toward maternal 

oral health with majority of participants having a wrong notion that tooth lost is normal during 

pregnancy.  

Limitations 

This study was conducted only in one out of the several hospitals in Kenya, which posed 

generalizability problems. The study was conducted in a Referral Hospital and the context might 

be different from lower-level facilities because the caliber of pregnant mothers accessing care.  
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