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ABSTRACT

Background: Periodontal disease is a disease found worldwide and the prevalence of periodontal 
disease is around 75% in Jember Regency in pregnant women. Periodontal disease during pregnan-
cy is a risk factor for low birth weight. Therefore, it is crucial to study the ways of maintaining oral 
hygiene in pregnant women to prevent periodontal disease in pregnant women. The aim of this 
study was to determine the health profile of the periodontal tissue of pregnant women in the dental 
agromedical community in the Jember Regency. 

Methods: This research is a descriptive observational survey-based study. The study population was 
pregnant women(n=50) in the 1st-3rd trimester, aged 20-30 years, and were having a pregnancy 
checkup at the MCH polyclinic of the Integrated Service Post in the Coastal area (Puger area) and 
the Plantation area (Renteng area). Gingival status was examined using the Gingival Index (GI), 
periodontal health status using the Community Periodontal Index of Treatment Need (CPITN), and 
oral hygiene status using the Oral Hygiene Index-Simplified (OHI-S). 

Results: The research results showed that the average CPITN was 2.20 in the plantation area and 2.12 
in the coastal area which showed the presence of calculus and no presence of pockets. A score of 
3 indicates that the gingiva has a sulcus depth of 4-5 mm and in this case, there was no presence of 
a pocket but edema in the gingiva was found.

Conclusion: This study concluded that pregnant women in the coastal area had mild gingivitis and 
calculus with no presence of pockets in the plantation area.
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INTRODUCTION
Periodontal disease is the most common oral health 
disease that is being experienced all around the 
world. It was estimated in a recent study on the 
Global Burden of Diseases, that around 3.5 billion 
people are affected by oral diseases, and nearly 
10% population was estimated to be affected by 
severe periodontitis1. For the prevention of oral 
diseases, regular dental care and timely corrective 
actions are necessary2. 

During pregnancy, the physiological functions of 
women experience various changes that let their 
body to adjust to the new pregnancy environment. 
The changes in hormones during pregnancy, 
specifically elevation in Progesterone and Estrogen 
levels, as well as in dietary and hygiene habits make 
them more susceptible to oral diseases3. Similarly, 
periodontal disease is also a risk factor for premature 
birth and low birth weight (LBW). Huck et al proposed 
that periodontal disease can be linked to increased 
preterm birth risk, however, there is uncertain 
evidence to support the association and this debate 
can still be found in the published literature4. It has 
been suggested in previous research that infections of 
periodontium can act as a reservoir for inflammatory 
mediators, and therefore, might be a hazard to the 
fetal placental component and thus are related to 
adverse outcomes of pregnancy such as Low birth 
weight babies and preterm birth 5. The periodontitis 
possible impact as a risk factor for LBW necessitates 
additional studies and recommends a potential need 
for preventive measures to be taken for pregnant 
women along with better collaboration between 
dental professionals and obstetrical 6.

This can be done by examining their oral health using 
the Oral Hygiene Index-Simplified (OHI-S) and the 
Community Periodontal Index of Treatment Need 
(CPITN)7. The purpose of using CPITN is to obtain data 
on the periodontal status of the community, to plan 
outreach programs, to determine treatment needs 
which include the type of action, the amount of 
workload, and energy requirements, and to monitor 
the progress of individual periodontal conditions. GI is 
an index to determine the degree of gingival 
inflammation or gingivitis8.

Therefore, care management of oral health in 
pregnant women is required to be implemented as 
soon as possible to decrease the common oral 
disease incidences in pregnant women and also 

pregnancy adverse outcomes risk9,10. However, limited 
pregnant women actively seek examinations of their 
oral health after the start of pregnancy, and also there 
is inadequate awareness regarding oral health during 
pregnancy even among healthcare experts11,12,13.  It 
was shown in a study that oral health education during 
pregnancy helps in improving their knowledge and 
attitude14. Hence, epidemiological data are needed 
to see the distribution and pattern of periodontal 
disease in pregnant women so that planned 
preventive, curative, and rehabilitative efforts can be 
equally integrated into the community. The purpose of 
this study was to determine the periodontal tissue 
health profile of pregnant women in the dental 
agromedicine community in Jember Regency.

METHODS
This research is a descriptive observational study 
with a cross-sectional approach. The sampling 
technique used was purposive sampling with a total 
of 50 research subjects in the coastal area of Puger 
and 50 in the plantation area of Renteng in the 
Jember Regency. The population of this study was 
pregnant women in the 1st – 3rd trimester aged 20-30 
years, who were having a pregnancy check-up at 
the MCH polyclinic of the Integrated Service Post in 
the coastal and plantation areas. The ethical 
clearance for this study was approved by the 
Dentistry Research Ethics Commission of Jember 
University No. 1625/UN25.8/KEPK/DL/2022.

Before being examined, informed consent was 
obtained from the pregnant women along with the 
questionnaire. Furthermore, the gingival health 
status was examined using the Gingival Index (GI), 
periodontal health status using the Community 
Periodontal Index of Treatment Need (CPITN), and 
oral hygiene status using the Oral Hygiene 
Index-Simplified (OHI-S). The results were tabulated 
and described by calculating the percentage of 
each variable of periodontal tissue status in the 
coastal and plantation.

RESULTS
The examination results of 50 pregnant women in 
the plantation area and 50 in the coastal area 
showed the following characteristics: the pregnant 
women were mostly aged 26-35 years (Table 1), with 
a mostly low level of education, and based on the 
gestational age, the pregnant women in both areas 
were mostly in the 2nd trimester.

Pujiastuti et al.
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The results of this study showed that in the plantation 
and coastal areas, the average gingival status (GI) 
in pregnant women fell under the criteria of mild 
inflammation or mild gingivitis. The average 
periodontal health status (CPITN) in pregnant 

women fell under the criteria of calculus and no 
pockets (< 3mm). Meanwhile, the average level of 
oral hygiene (OHI-S) was under moderate criteria 
(Figure 1).

Table 1. Distribution of pregnant female variables in the plantation and coastal.

Variables
Plantation Area Coastal Area

n (%) n (%)

Age

12 – 16 N/A N/A

17 – 25 18(36) 13(26)

26 – 35 28(56) 30(60)

36 – 45 4(8) 7(14)

Education Level

Low (Elementary & Middle School) 30(60) 31(62)

Middle (High School) 19(38) 14(28)

High (University) 1(2) 5(10)

Occupation

Housewife 45(90) 47(94)

Working 5(10) 3(6)

Gestational Age

1st Trimester 11(22) 9(18)

2nd Trimester 20(40) 21(42)

3rd Trimester 19(38) 20(40)

N/A: not available

Figure 1: Distribution of GI, CPITN, and OHI-S of Pregnant Women in the Plantation and Coastal Areas.
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The gingival status in Plantation and Coastal areas 
showed mostly mild inflammation for all three 
trimesters. This means that on average, pregnant 
women in these areas experienced mild gingivitis 
(Table 2). In the plantation area, many pregnant 
women in the 1st and 2nd trimesters experienced 

mild inflammation, while in the 3rd trimester 
experienced moderate inflammation. In the coastal 
area, it was found that many pregnant women in 1st 
trimester showed normal conditions, while in the 2nd 
and 3rd trimesters showed mild inflammation.

The periodontal health status based on gestational 
age showed that in the plantation and coastal 
areas, the periodontal health status of pregnant 
women in the 1st, 2nd, and 3rd trimesters mostly had a 
score of 2, which means there was a presence of 

calculus and there was no presence of pockets 
(<3mm) (Table 3). A score of 3 indicates that the 
gingiva has a sulcus depth of 4-5 mm and in this 
case, there was no presence of a pocket but 
edema in the gingiva was found.

DISCUSSION
The pregnancy process can be influenced by 
periodontal health, and vice versa. In other words, 
periodontal diseases not only interfere with preg-
nancy but also gets worse during pregnancy 
because of certain alterations in physiology15. Gingi-
val inflammation in pregnant women increases 
along with gestational age. This is caused by dental 
plaque as the main cause of gingival inflammation 
and is exacerbated by progesterone and estrogen 
hormones. Table 1 shows that the pregnant women 
were mostly aged 26-35 years, the productive ages 
for women. These results are in line with Arina et al. 
who found that most pregnant women were aged 
26-35 years.16 Also, the gingival status of pregnant 
women in the Plantation and Coastal areas showed 

mild inflammation. This means that on average, 
pregnant women in these areas experienced mild 
gingivitis (Table 2). In the plantation area, based on 
gestational age, it was found that many pregnant 
women in the 1st and 2nd trimesters experienced mild 
inflammation, while many in the 3rd trimester experi-
enced moderate inflammation. In the coastal area, 
based on gestational age, it was found that many 
pregnant women in the 1st trimester showed normal 
conditions, while in the 2nd and 3rd trimesters showed 
mild inflammation. This is also because the majority 
of pregnant women in the coastal area (83%) 
consume saltwater fish every day. Saltwater fish 
contain abundant omega 3 which has anti-inflam-
matory properties. Pregnant women who 
consumed morhaveea fish have a lower risk of 

Table 2: distribution of gingival status by gestational age in the plantation and coastal area.

Table 3. Distribution of periodontal health status by gestational age of pregnant women in the plantation area.

Gingival Status (GI) Gestational Age

1st Trimester 2nd Trimester 3rd Trimester

Plantation Area

n (%)

Normal N/A N/A N/A

Mild 11(22) 14(28) 9(18)

Moderate N/A 6(12) 10(20)

Severe N/A N/A N/A

Coastal Area

n (%)

Normal 6(12) 4(8) A/A

Mild 3(6) 13(26) 12(24)

Moderate N/A 4(8) 8(16)

Severe N/A N/A N/A

N/A: not available

Gestational Age
Periodontal Health Status (CPITN) n (%)

Score 0 Score 1 Score 2 Score 3 Score 4

Plantation 

Area

1st Trimester N/A N/A 11(22) N/A N/A

2nd Trimester N/A N/A 18(36) 2(4) N/A

3rd Trimester N/A N/A 16(32) 3(6) N/A

Coastal Area

1st Trimester N/A N/A N/A 6(12) 3(6)

2nd Trimester N/A N/A N/A 20(40) 1(2)

3rd Trimester N/A N/A N/A 19(36) 2(4)

having gingival inflammation. According to 
El-Sharkawy et.al, omega-3 fatty acids have thera-
peutic and anti-inflammatory agents and are used 
as a protective measure against various diseases 
including periodontitis17.

The periodontal health status of pregnant women in 
the Plantation and Coastal areas showed the 
presence of calculus and no pockets (< 3mm). This is 
due to the influence of the progesterone and estro-
gen hormones which cause pregnant women in 
early gestational age to experience nausea and 
vomiting that affect the oral cavity. These hormone 
levels wildly fluctuate during pregnancy and reach 
peak plasma levels by the third trimester, making the 
host more vulnerable to periodontal diseases18,19. This 
situation will increase plaque build-up, thereby wors-
ening the dental and oral hygiene levels of preg-
nant women. 

In addition, changes in the progesterone and estro-
gen hormones will affect the dilatation of the gingival 
blood vessels so that the gingiva is more prone to 
plaque bacteria. According to Maybodi et al, the 
severity of gingivitis increases due to an increase in 
prostaglandin E2 (PGE2) synthesis in the gingival sulcus 
fluid and vascular permeability, as well as a decrease 
in the chemotaxis and phagocytosis of polymorpho-
nuclear which suppresses the immune response of the 
periodontal tissue to plaque as a reaction to high 
levels of the progesterone and estrogen along with 
the increasing gestational age20.

Oral hygiene can also be influenced by the level of 
education. Based on the educational background 
(Table 1), it was found that in the Plantation and 
Coastal area, 60-62% of the pregnant woman with 
periodontal disease attended Primary or Junior High 
school. These results are in accordance with Umni-
yati et al, who found that pregnant women with low 
levels of education have a greater chance of expe-
riencing gingivitis and periodontitis because a lack 
of education can also mean a lack of knowledge 
about oral hygiene practices in pregnant women21. 
In addition, this can also be influenced by the type 
of occupation. The study showed that in the planta-
tion and coastal areas, most pregnant women with 
periodontal disease were housewives (90-94%) 
(Table 1) and had never visited a dentist (90-92%). 
According to Uwambaye et al, in Rwanda, the 
socio-economic status and occupation of pregnant 
women are significantly related to periodontitis due 
to the inability to maintain dental hygiene through 
toothbrushes and toothpaste purchases. Conse-
quently, they are susceptible to poor oral hygiene 
and the inability to pay for dental care22.

The gingival status in the plantation and coastal 
areas showed that pregnant women in the 1st 
trimester started to experience gingival inflamma-

tion/mild gingivitis. As for the periodontal health 
status, pregnant women in the 1st trimester began 
to form calculus and it was mostly experienced 
during the 2nd trimester. These data can be used 
as a basis for the implementation of preventive 
programs from the early age of pregnancy. Mean-
while, curative programs can be carried out in the 
2nd trimester. The 2nd trimester is a safe time for 
dental and oral care because they will not inter-
fere with fetal development. 23

CONCLUSION
This study disclosed that participating pregnant 
women in the plantation and coastal areas had 
mild gingivitis, and calculus, with no presence of 
pockets (< 3mm). The implementation of preventive 
programs can be started in the 1st trimester and 
curative programs can be carried out in the 2nd 
trimester.
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DISCUSSION
The pregnancy process can be influenced by 
periodontal health, and vice versa. In other words, 
periodontal diseases not only interfere with preg-
nancy but also gets worse during pregnancy 
because of certain alterations in physiology15. Gingi-
val inflammation in pregnant women increases 
along with gestational age. This is caused by dental 
plaque as the main cause of gingival inflammation 
and is exacerbated by progesterone and estrogen 
hormones. Table 1 shows that the pregnant women 
were mostly aged 26-35 years, the productive ages 
for women. These results are in line with Arina et al. 
who found that most pregnant women were aged 
26-35 years.16 Also, the gingival status of pregnant 
women in the Plantation and Coastal areas showed 

mild inflammation. This means that on average, 
pregnant women in these areas experienced mild 
gingivitis (Table 2). In the plantation area, based on 
gestational age, it was found that many pregnant 
women in the 1st and 2nd trimesters experienced mild 
inflammation, while many in the 3rd trimester experi-
enced moderate inflammation. In the coastal area, 
based on gestational age, it was found that many 
pregnant women in the 1st trimester showed normal 
conditions, while in the 2nd and 3rd trimesters showed 
mild inflammation. This is also because the majority 
of pregnant women in the coastal area (83%) 
consume saltwater fish every day. Saltwater fish 
contain abundant omega 3 which has anti-inflam-
matory properties. Pregnant women who 
consumed morhaveea fish have a lower risk of 

having gingival inflammation. According to 
El-Sharkawy et.al, omega-3 fatty acids have thera-
peutic and anti-inflammatory agents and are used 
as a protective measure against various diseases 
including periodontitis17.

The periodontal health status of pregnant women in 
the Plantation and Coastal areas showed the 
presence of calculus and no pockets (< 3mm). This is 
due to the influence of the progesterone and estro-
gen hormones which cause pregnant women in 
early gestational age to experience nausea and 
vomiting that affect the oral cavity. These hormone 
levels wildly fluctuate during pregnancy and reach 
peak plasma levels by the third trimester, making the 
host more vulnerable to periodontal diseases18,19. This 
situation will increase plaque build-up, thereby wors-
ening the dental and oral hygiene levels of preg-
nant women. 

In addition, changes in the progesterone and estro-
gen hormones will affect the dilatation of the gingival 
blood vessels so that the gingiva is more prone to 
plaque bacteria. According to Maybodi et al, the 
severity of gingivitis increases due to an increase in 
prostaglandin E2 (PGE2) synthesis in the gingival sulcus 
fluid and vascular permeability, as well as a decrease 
in the chemotaxis and phagocytosis of polymorpho-
nuclear which suppresses the immune response of the 
periodontal tissue to plaque as a reaction to high 
levels of the progesterone and estrogen along with 
the increasing gestational age20.

Oral hygiene can also be influenced by the level of 
education. Based on the educational background 
(Table 1), it was found that in the Plantation and 
Coastal area, 60-62% of the pregnant woman with 
periodontal disease attended Primary or Junior High 
school. These results are in accordance with Umni-
yati et al, who found that pregnant women with low 
levels of education have a greater chance of expe-
riencing gingivitis and periodontitis because a lack 
of education can also mean a lack of knowledge 
about oral hygiene practices in pregnant women21. 
In addition, this can also be influenced by the type 
of occupation. The study showed that in the planta-
tion and coastal areas, most pregnant women with 
periodontal disease were housewives (90-94%) 
(Table 1) and had never visited a dentist (90-92%). 
According to Uwambaye et al, in Rwanda, the 
socio-economic status and occupation of pregnant 
women are significantly related to periodontitis due 
to the inability to maintain dental hygiene through 
toothbrushes and toothpaste purchases. Conse-
quently, they are susceptible to poor oral hygiene 
and the inability to pay for dental care22.

The gingival status in the plantation and coastal 
areas showed that pregnant women in the 1st 
trimester started to experience gingival inflamma-

tion/mild gingivitis. As for the periodontal health 
status, pregnant women in the 1st trimester began 
to form calculus and it was mostly experienced 
during the 2nd trimester. These data can be used 
as a basis for the implementation of preventive 
programs from the early age of pregnancy. Mean-
while, curative programs can be carried out in the 
2nd trimester. The 2nd trimester is a safe time for 
dental and oral care because they will not inter-
fere with fetal development. 23

CONCLUSION
This study disclosed that participating pregnant 
women in the plantation and coastal areas had 
mild gingivitis, and calculus, with no presence of 
pockets (< 3mm). The implementation of preventive 
programs can be started in the 1st trimester and 
curative programs can be carried out in the 2nd 
trimester.
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DISCUSSION
The pregnancy process can be influenced by 
periodontal health, and vice versa. In other words, 
periodontal diseases not only interfere with preg-
nancy but also gets worse during pregnancy 
because of certain alterations in physiology15. Gingi-
val inflammation in pregnant women increases 
along with gestational age. This is caused by dental 
plaque as the main cause of gingival inflammation 
and is exacerbated by progesterone and estrogen 
hormones. Table 1 shows that the pregnant women 
were mostly aged 26-35 years, the productive ages 
for women. These results are in line with Arina et al. 
who found that most pregnant women were aged 
26-35 years.16 Also, the gingival status of pregnant 
women in the Plantation and Coastal areas showed 

mild inflammation. This means that on average, 
pregnant women in these areas experienced mild 
gingivitis (Table 2). In the plantation area, based on 
gestational age, it was found that many pregnant 
women in the 1st and 2nd trimesters experienced mild 
inflammation, while many in the 3rd trimester experi-
enced moderate inflammation. In the coastal area, 
based on gestational age, it was found that many 
pregnant women in the 1st trimester showed normal 
conditions, while in the 2nd and 3rd trimesters showed 
mild inflammation. This is also because the majority 
of pregnant women in the coastal area (83%) 
consume saltwater fish every day. Saltwater fish 
contain abundant omega 3 which has anti-inflam-
matory properties. Pregnant women who 
consumed morhaveea fish have a lower risk of 

having gingival inflammation. According to 
El-Sharkawy et.al, omega-3 fatty acids have thera-
peutic and anti-inflammatory agents and are used 
as a protective measure against various diseases 
including periodontitis17.

The periodontal health status of pregnant women in 
the Plantation and Coastal areas showed the 
presence of calculus and no pockets (< 3mm). This is 
due to the influence of the progesterone and estro-
gen hormones which cause pregnant women in 
early gestational age to experience nausea and 
vomiting that affect the oral cavity. These hormone 
levels wildly fluctuate during pregnancy and reach 
peak plasma levels by the third trimester, making the 
host more vulnerable to periodontal diseases18,19. This 
situation will increase plaque build-up, thereby wors-
ening the dental and oral hygiene levels of preg-
nant women. 

In addition, changes in the progesterone and estro-
gen hormones will affect the dilatation of the gingival 
blood vessels so that the gingiva is more prone to 
plaque bacteria. According to Maybodi et al, the 
severity of gingivitis increases due to an increase in 
prostaglandin E2 (PGE2) synthesis in the gingival sulcus 
fluid and vascular permeability, as well as a decrease 
in the chemotaxis and phagocytosis of polymorpho-
nuclear which suppresses the immune response of the 
periodontal tissue to plaque as a reaction to high 
levels of the progesterone and estrogen along with 
the increasing gestational age20.

Oral hygiene can also be influenced by the level of 
education. Based on the educational background 
(Table 1), it was found that in the Plantation and 
Coastal area, 60-62% of the pregnant woman with 
periodontal disease attended Primary or Junior High 
school. These results are in accordance with Umni-
yati et al, who found that pregnant women with low 
levels of education have a greater chance of expe-
riencing gingivitis and periodontitis because a lack 
of education can also mean a lack of knowledge 
about oral hygiene practices in pregnant women21. 
In addition, this can also be influenced by the type 
of occupation. The study showed that in the planta-
tion and coastal areas, most pregnant women with 
periodontal disease were housewives (90-94%) 
(Table 1) and had never visited a dentist (90-92%). 
According to Uwambaye et al, in Rwanda, the 
socio-economic status and occupation of pregnant 
women are significantly related to periodontitis due 
to the inability to maintain dental hygiene through 
toothbrushes and toothpaste purchases. Conse-
quently, they are susceptible to poor oral hygiene 
and the inability to pay for dental care22.

The gingival status in the plantation and coastal 
areas showed that pregnant women in the 1st 
trimester started to experience gingival inflamma-

tion/mild gingivitis. As for the periodontal health 
status, pregnant women in the 1st trimester began 
to form calculus and it was mostly experienced 
during the 2nd trimester. These data can be used 
as a basis for the implementation of preventive 
programs from the early age of pregnancy. Mean-
while, curative programs can be carried out in the 
2nd trimester. The 2nd trimester is a safe time for 
dental and oral care because they will not inter-
fere with fetal development. 23

CONCLUSION
This study disclosed that participating pregnant 
women in the plantation and coastal areas had 
mild gingivitis, and calculus, with no presence of 
pockets (< 3mm). The implementation of preventive 
programs can be started in the 1st trimester and 
curative programs can be carried out in the 2nd 
trimester.
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