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Aim: In this study, we aimed to evaluate oral health strategies in rheumatoid
arthritis (RA) patients with periodontitis.

Methods: We enrolled 110 RA patients with periodontitis who were diagnosed in
a Grade A tertiary hospital into an oral health strategies program. The control and
test groups comprised 55 cases each. The management effect was evaluated by
self-care ability, oral health-related quality of life, RA-related clinical indicators,
and the DAS28 score. The control group received routine nursing, whereas the
test group was in a self-health management program for 3 months.

Results: After the intervention, compared to the control group, the test group
showed better self-care ability, oral health-related quality of life score, RA-related
clinical indicators, and DAS28 score (P < 0.05).

Conclusion: Our oral health strategies program slowed down the progression
of the disease and can be popularized in patients.
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1 Introduction

Rheumatoid arthritis (RA), a common autoimmune disease (1), is characterized by
chronic aggressive arthritis (2) and a high disability rate (3). If it is not treated as per the
standardized protocols, it can eventually lead to joint deformity and loss of function (4).
Its pathophysiology and disease control are closely related to oral microbial infection. The
prevalence of periodontitis is higher in patients with RA than in the normal population
(5), and the presentation of the disease is more severe as well (6). Periodontitis is a
chronic, infectious periodontal disease wherein microorganisms on the surface of the
tooth (mainly gram-negative anaerobic bacteria) destroy periodontal support tissues and
gradually form periodontal pockets, which in turn cause loss of clinical attachment and
alveolar bone resorption (7). Both RA and periodontitis can destroy surrounding soft
tissue and bone structure (8), and studies have shown that the pathogenesis of RA and
periodontitis is similar, with both affecting each other (9-11). Their pathogenesis is also
related in many ways, such as epidemiology, loci, the bacteria involved, and immune and
inflammatory factors (12, 13). Periodontitis is a risk factor for RA, and inflammation
in RA can be significantly alleviated by effective treatment of periodontitis, which is
aimed at controlling bacterial plaque and reducing periodontal pathogens (14). Periodontal
treatment is beneficial for the control of clinical symptoms of RA and the reduction of
laboratory indicators (15). Oral care intervention is an important part of standardized
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periodontal basic treatment of patients with RA (16). It is an
important way to keep the mouth clean and control plaque and
an important means to prevent the occurrence and slow down the
development of periodontitis (17), which directly translates into a
better oral health of patients (18). However, traditional oral care
for patients with RA has many shortcomings. These patients may
have limited movement of their hands and joints due to the illness,
preventing them from maintaining proper oral hygiene (19). This
results in a large accumulation of oral plaque and increases the risk
of periodontitis. Consequently, patients are likely to develop and
exhibit negative emotions like helplessness, irritability, and anxiety
due to periodontal discomfort, and physical and psychological
discomfort leads to reduced food and water intake (20).

Green tea contains tea polyphenols, which have antibacterial,
anti-inflammatory, and anti-oxidative properties, among other
biological activities. They can inhibit the growth of various bacteria.
Therefore, green tea-based oral care strategies may help improve
oral health and control disease in RA patients. It is recommended
that RA patients undergo regular oral examinations and care to
maintain a clean and healthy mouth. In addition, drinking green
tea may also help relieve RA symptoms. This study aims to explore
the use of green tea oral care solutions for oral cleaning, to guide
patients on proper oral care practices and oral health maintenance,
and to slow down the progression of RA disease activity.

2 Materials and methods

2.1 Design and randomization

Random number series were generated using EXCEL by clinical
epidemiologists who were not involved in this study. Random
numbers ranging from 1 to 110 were put into sealed, light-
tight envelopes and kept safe. The person who performed this
randomization was not familiar with this subject. After enrolling
the patients into the study, a random sequence was generated using
a table of random numbers. The numbers were ordered from small
to large; those numbered 1-55 were assigned to the intervention
group, and those numbered 56-110 were assigned to the control
group. Each of the random numbers was assigned using non-
transparent sealed envelopes. Individuals responsible for sample
collection and data analysis were blinded to group assignment.

This study was approved by the Ethics Committee of Fujian
Provincial Hospital (ethics approval number: K2020-08-006). It
was performed in strict adherence with moral principles and with
a rigorous scientific research attitude. It followed the principle of
“voluntariness, confidentiality, and harmlessness” and ensured all
patients’ willingness to participate in this study.

Abbreviations: ACR, American College of Rheumatology; BOP, Bleeding On
Probing; CAL, Clinical Attachment Loss; CEJ, Cemento-enamel Junction;
DAS28, Disease Activity Score in 28 Joints; ESCA, Exercise of Self-care
Agency; ESR, Erythrocyte Sedimentation Rate; EULAR, European League
Against Rheumatism; OHIP, Oral Health Impact Profile.
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2.2 Participants selection

This study enrolled RA patients with periodontitis who were
hospitalized in the Department of Rheumatology and Immunology
of Fujian Provincial Hospital between December 2019 and
December 2020. Only those who met the following inclusion
and exclusion criteria were selected. The inclusion criteria were
as follows: (1) patients who were diagnosed as having RA by
a rheumatologist and an immunologist according to the RA
diagnostic criteria of ACR/EULAR in 2010 (21) in a tertiary A
hospital and who were also diagnosed as having periodontitis
as per the criteria for periodontitis detailed in “Periodontology”
published in 2012 (22); (2) patients who agreed to receive an oral
periodontal examination and could cooperate with completing the
questionnaire survey and providing written informed consent; (3)
patients with no fewer than two functional teeth in at least one 1/6
quadrant; (4) patients who could complete the examination on time
and appear for timely follow-up visits to cooperate with this study;
and (5) patients aged 18-75 years old. The exclusion criteria were as
follows: (1) patients having other inflammatory diseases or systemic
diseases (e.g., Sjogren’s syndrome, systemic lupus erythematosus,
and allergic purpura); (2) pregnant and lactating women, patients
with disabilities, and patients with diabetes, cardiovascular disease,
liver cirrhosis, or mental illness;(3) patients having had periodontal
treatment within the last 3 months; and (4) edentulous patients.

2.3 Sample size calculation

According to the results of Chen et al. (23), it was estimated that
each group needed 38 participants, and assuming a dropout rate of
20%, we concluded that the sample size needed was 46 participants
per group. Therefore, 55 participants were recruited in each of the
two groups (experimental and control groups).

2.4 Interventions

The control group received routine nursing, including
admission education, disease-related knowledge introduction,
medication guidance, and discharge education. The intervention
received by the test group patients was oral health strategies, which
included the following: (1) Baseline data collection was performed
on the first day of admission with “one-on-one” on-site guidance.
(2) Theoretical knowledge training was given on the third day of
admission (training duration: 20-30 min), which was administered
in the form of individual missionary education, group education,
and group discussions. (3) Training was given on oral care skills on
the 4th day of admission (training duration: 40-45 min), and in this
training, an oral skills operation video was shown to the patients
using a projector. The investigators then combined the oral model
to demonstrate the basics of the Bass brushing teeth technique,
the use of dental floss sticks, and the use of the right green tea
mouthwash. Patients were encouraged to give feedback on the spot
and were sent the oral skill operation video course package over
WecChat so they could rewatch it if they wanted. (4) Daily dietary
guidance training was held on the morning of the fifth day after
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admission (training duration: 10-20 min), and it was administered
as on-site guidance, individual missionary education, and group
education. Finally, (5) timely follow-up visits were conducted after
discharge. Specific intervention measures are listed in Table 1.

2.5 Evaluation index

The evaluation index included general information and the
findings on the Self-Care Competence Scale (ESCA) (24), Oral
Health Impact Profile (the Oral Health Impact Profile, OHIP-
14) (25), and DAS28 Scoring Form (26). For data collection, the
paper questionnaire was used to collect data when the patients
were admitted to the hospital and 3 months after the intervention.
Oral health-related examinations were recorded by professionally
trained periodontists before and 3 months after the intervention.

2.6 Statistical methods

EpiData version 3.1 (EpiData Software, Odense, Denmark)
was used for data entry with the double-entry principle and to
check for consistency. If any data inconsistencies were found, the
original questionnaire responses were checked for confirmation in
time. The data were statistically analyzed using IBM SPSS 25.0.
Enumeration data were described by frequency and percentage and
analyzed by the X? test or Fisher’s exact probability method. The

TABLE 1 Oral health strategies intervention.

10.3389/fmed.2024.1413753

measurement data were normally distributed, and the homogeneity
of variance was described by mean =+ standard deviation (x =+
s). Within-group comparisons were performed using the paired
t-test, and the between-group comparisons were performed using
two independent samples t-test; the measurement data were non-
normally distributed. The measurement data were non-normally
distributed and described as the median (25% quantile to 75%
quantile). Nonparametric tests were used, with the Wilcoxon rank
sum test used for intra-group comparisons and the Mann-Whitney
U-test used for inter-group comparisons.

2.7 Safety

Throughout the study, no adverse events or deaths occurred in
either group.

2.8 Sample loss instructions

In test group four patients were lost to follow-up, and one
patient was suspended due to change in disease condition; in
control group three patients were lost to follow-up, and two
patients were suspended due to change in disease condition. Finally,
100 study subjects completed all the data collection, as shown in
Figure 1.

Name Intervention

Baseline data assessment

The general information questionnaire was used to obtain the patients’ basic information (e.g., sex, age, education,
payment, smoking, drinking, the use of biologics, and smoking) and understand their oral health, and the self-care ability
scale was used to evaluate the patient’s ability to take care of their health needs.

Theoretical knowledge training

According to the evaluation findings, the knowledge needed for the patient’s health is summarized, and the patient is
guided to learn health-promoting behaviors, understand self-concept, establish a sense of responsibility for self-care,
cultivate a healthy psychological state, and improve social support.

Bass tooth brushing

brushing time accurately.

The nurse instructed the patient to make a 45° angle between the bristles of the toothbrush and the long axis of the teeth,
point the bristles to the root of the tooth, brush 2-3 teeth at a time, brush the teeth 4-6 times in a short distance
horizontally, and then move on to the next group of 2-3 teeth. A 3-min timer hourglass was handed out to control the

Using dental floss

Patients were instructed to cut into the gap between the two adjacent teeth, close to the tooth surface to form a “c” shape,
move from the root to the crown, and repeat this process 4-6 times. It should be ensured that the force of brushing is
restrained to avoid damage to the gums.

Mouthwash

Patients were instructed to gargle with green tea water after each meal. They were asked to alternately puff the cheeks and
suck to ensure that no part of the mouth misses full contact with the mouthwash. This had to be performed for no <3 min
each time, and 5 times a day (once in the morning, once before going to bed, and once after each of the three meals). For
each wash, they were instructed to use 100 mL of green tea mouthwash and rinse the mouth 2-3 times repeatedly until it is
clean.

Green tea water configuration method

The patients in the test group were given transparent water cups with measurement scales and provided ordinary green
tea (20 g/bag) from the same manufacturer, with the production date within the last 1 year. To prepare the mouthwash,
20 g of ordinary green tea was brewed with 400 mL of hot water and cooled to ~35°C before use.

Daily diet guidance

Patients were instructed to not eat pungent, hot, or hard food items to avoid secondary damage to the periodontium.
Patients were encouraged to eat more foods rich in protein and fiber, such as eggs, fish, lean meat, fresh vegetables, and
fruits. Smokers were asked to quit smoking

Follow-up after discharge (every 2 weeks)

Members of the research group were sent to contact the patient every 2 weeks to inquire about the patient’s physical
condition and the implementation of oral health strategies at the time, to check the records of the patient’s “Oral Hygiene
Habit Action Record Form,” and to give feedback and suggest corrections in real time. Patients who earnestly completed
the records were rewarded with small gifts. In addition, assistance was provided to patients to make follow-up
appointments with their doctor.
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Select the study subjects that met the inclusion
and exclusion criteria (n=110 cases)

|

Complete baseline data collection, randomization

L N

Control group (n=55 cases) : Test group (n=55 cases)
. Allocation
Green Tea Based Oral Health Strategies Usual care

' |

Droped-out: n=5 cases

Droped-out: n=5 Three Months :

N = N G Follow-Up 4 patlents- were lost to follow-up|
- and 1 patient was stopped

disted 1

(Comrol group (n=50cases) ) Analysis (Test group (n=55 cases))

FIGURE 1
Sample loss instructions.

TABLE 2 Comparison of general data of two patient groups (cases, %).

Test (n = 50) Co

Sex Male 9 (18.00) 13 (26.00) 0.932 0.334
Female 41 (82.00) 37 (74.00)

Age (years) 57 (19-75) 58 (18-75) 2.785 0.248

Education High school or below 47 (94.00) 43 (86.00) 1.778 0.182%
High school above 3(6.00) 7 (14.00)

Payment Self-funded 5(10.00) 4 (8.00) 1.498 0.473*
Urban resident medical insurance 45 (90.00) 45 (90.00)
Provincial or city medical insurance 0 (0.00) 1(2.00)

Smoking No 46 (92.00) 45 (90.00) 0.122 0.727*
Yes 4(8.00) 5 (10.00)

Drinking No 45 (90.00) 46 (92.00) 0.122 0.727%
Yes 5(10.00) 4 (8.00)

Using biologicals (etanercept/adalimumab) Yes 9 (18.00) 10 (20.00) 0.065 0.799
No 41 (92.00) 40 (80.00)

Using glucocorticoid Yes 41 (92.00) 40 (80.00) 0.065 0.799
No 9 (18.00) 10 (20.00)

Indicates using Fisher’s precision probability method.
Smoking: Smoke more than one cigarette a day.
Drinking: Drink more than 3 times a week and drink more than 10 ml a day.

3 Results In the experimental group, four patients were lost to follow-
up, and one patient’s enrollment was canceled due to the change of

In this study, 110 patients were included, including 55 patients ~ condition. In the control group, three patients were lost to follow-

in the experimental group and 55 patients in the control group. up, and two patients’ enrollment was canceled due to the change of
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TABLE 3 Comparison of outcome indicators between the two groups before and after intervention.

Project Group (n =50) Before intervention After intervention Difference

Self-care score Test 93.26 + 10.68 110.82 4 10.02 17.62 £7.22 —17.211 <0.001
Control 90.88 £ 8.80 91.72 £7.26 0.84 +3.19 —1.862 0.690
t 1.216 10.915 14.988
P 0.227 0.012 <0.001

Oral health-related life Test 23.64 £4.31 16.12 & 3.41 —7.00 (—10.00 to —4.00)* 12.916 <0.001

quality score
Control 22.70 £3.17 22.36 £3.37 —1(—2.25t02.00)* 0.647 0.521
t/Z 1.243 —9.209 —7.349*
P 0.217 <0.001 < 0.001

Tender joints (number) Test 12.08 & 4.16 0.00 (0.00-1.00)* —12.00 (—14.00 to —10.00)* —6.156% <0.001
Control 12.20 +4.25 0.0 (0.00-1.00)* —9.00 (—12.00 to —8.00)* —6.025% <0.001
t/Z —0.142 —7.448% —2.783%

Swollen joints (number) Test 2.00 (2.00-3.25)* 0.00 (0.00-0.00)* —2.00 (—3.00 to —1.00)* —5.960* <0.001
Control 2.00 (2.00-4.00)* 1.00 (0.00-2.00)* —2.00 (—2.00 to 0.00)* —4.663* <0.001
t/Z —0.790* —4.715% 2.246°
P 0.430 <0.001 0.025

ESR Test 27.08 £ 5.45 17.32 4+ 4.89 —9.00 (—14.00 to —5.50)* 9.443 <0.001
Control 27.22£5.72 25.10 £ 3.62 0.00 (—5.25 to 0.00)* 2.621 0.012
t/Z —0.125 —9.038 —5.364%
P 0.901 <0.001 <0.001

DAS28 score Test 5.134£0.51 2.49 £ 0.40 —2.59 (—3.05 to —2.29)* 27.865 <0.001
Control 5.20 4 0.49 3.66 & 0.40 —1.54 (—1.83 to —1.24)* 17.891 <0.001
t/Z 0.655 —14.804 —7.142%
P 0.539 <0.001 <0.001

*Indicates non-normal distribution, using M (P25-P75).
*Indicates using the Mann-Whitney U-test.
The statistical results are Z-values, and others are t-values.

condition. Finally, 100 patients provided all the required data, with
50 patients in each group.

3.1 Comparison of the general data of the
two patient groups

The general data of the two patient groups were comparable
with no significant difference (P > 0.05; Table 2).

3.2 The outcome indicators of the two
patient groups before and after the
intervention

After the intervention, patients’ self-care ability, oral health-
related quality of life, RA-related clinical indicators, DAS28 score,
and other indicators were significantly higher in the test group than
in the control group (P < 0.05; Table 3).

Frontiersin Medicine

4 Discussion

4.1 Oral health strategies is beneficial to
improve the self-care ability of RA patients
with periodontitis

Self-care ability is the ability to achieve self-care through
purposeful learning (27), which can promote and maintain the
development of individual physical and mental health (28). Joint
dysfunction and the consequently decreased self-care ability in
patients with RA likely affect their oral hygiene behavior (29),
and the use of immunosuppressants and hormones increases their
vulnerability to developing oral microbial infections, resulting in
cumulative damage to oral health status. The prognosis of patients
with RA is closely associated with their self-care behavior (30).

This study revealed improved self-care ability of patients in
the test group after the intervention, upholding the ability of
the training program to improve their self-care ability. After
training, the patients in the test group became more self-dependent,
showed better mental states, and could master more comprehensive
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systematic oral self-care skills and knowledge. This empowered
them to actively participate in the whole process of disease
diagnosis, treatment, nursing, and rehabilitation, and this active
participation translated into better self-care ability, early body
recovery, shorter hospitalization time, and early return to normal
daily life.

4.2 Oral health strategies is positive to
improve the periodontal health status and
oral health-related quality of life in patients
with RA and periodontitis

The pathogenesis of periodontitis is complex, and the course
of treatment is long, making effective oral care absolutely essential
(31). However, in the passive oral cleaning process, nurses
traditionally use cotton balls to wipe the patient’s mouth. This
requires the patients to keep their mouth open for a long time,
making them prone to muscle fatigue and often causing nausea,
retching, and other types of discomfort. Furthermore, as the passive
cotton ball wiping method lacks a mouthwash step, oral bacteria
tend to remain lodged in the corners of the mouth, which greatly
shortens the duration of fresh breath, thus often leading to bad
mental states, such as low self-esteem and emotional tension,
in patients.

In this study, after 3 months of intervention and follow-
up, RA patients with periodontitis showed significantly improved
periodontal health status, which is also attributable to the
program conforming to the patients’ daily work and rest habits.
Furthermore, the training also enhanced patients’ awareness
of the disease prevention and treatment, thus increasing their
understanding of periodontitis-related risk factors, promoting the
development of scientific oral hygiene habits, and improving
the efficacy of their oral cleaning process. Upon admission, a
periodontal specialist performed thorough oral cleaning, descaling,
and plaque removal. Good oral care skills, such as correct way
of using the tooth brush, rational use of dental floss, and green
tea mouthwash can effectively maintain the dental health of
patients with RA, and this is conducive to repairing damaged
periodontal tissue and effectively preventing disease recurrence.
The tea polyphenols in the green tea mouthwash used in this study
could effectively inhibit the growth of bacteria and reduce dentin
sensitivity (32), and they are used as an adjunctive treatment for
chronic inflammatory diseases (33).

Oral health is reflective of an individual’s health status and
quality of life to a certain extent (34). Notably, the effects
and consequences of periodontal disease may not be limited
to the oral cavity. There is an association between periodontal
disease and RA (35). In a previous study, participants were more
willing to receive oral health education from a rheumatologist or
dentist (36). In patient-centered dental care, it is important to
recognize the physical effects of oral diseases and the psychosocial
barriers that develop because of disease-related parameters (37).
In patients with RA, regular oral examinations are reportedly
needed to improve periodontal health (38). The present study
showed that the oral health-related quality of life of patients in
the test group was markedly improved. Our program combines
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patients’ self-care needs and self-care ability, thus improving
upon the traditional oral care model and allowing patients
to take control of their oral health. After implementing the
oral health strategies, the patients were encouraged to improve
their self-responsibility and oral hygiene status, thus reducing
oral infections and improving their oral comfort and quality
of life.

4.3 Oral health strategies is favorrable to
control oral disease in RA patients’ activity

RA and periodontitis can cause continuous pathological bone
resorption and harm health (39). Previous oral ulcers were reported
in 30% of the patients (40). Controlling local periodontal infection
and inflammation can reduce the systemic inflammatory response,
which in turn helps improve the activity of patients with RA
(41). The key to ensuring proper oral care and managing RA is
maintaining awareness about them (42). In this study, we used the
DAS28 score, which is the clinically relevant index of RA. It is a
comprehensive evaluation index of long-term clinical attention and
has been widely used to measure the activity of patients with RA.

In the test group, RA-related clinical indicators and DAS28
scores were significantly lower after the intervention than they
were before the intervention (P < 0.05). The patients in the
control group received conventional drug treatment for the disease,
and even in these patients, the clinical indicators of the disease
improved compared with before the treatment. Between-group
comparisons showed that the differences in RA-related clinical
indicators and the DAS28 score before and after the intervention
were significantly greater in the test group than in the control group
(P < 0.05), indicating that intervention measures can improve
patients’ RA-related clinical indicators, thus reducing patients
activity, which is consistent with a previous study (43).

The final sample size collected in this study (50 cases in test
group and control group) was small. To improve the reliability
of the study results, further studies with larger sample sizes
are needed. In this study, only inpatients from the rheumatism
immunology department of a tertiary hospital were selected. The
feasibility and scientific nature of the results in different regions
need to be further verified. The intervention time of this study
is 3 months, and future studies should implement a longer
intervention time to improve the reliability of their study results.
Tea mouthwash cannot replace periodontal treatment and should
be used only as an adjunctive tool to enhance its results.

5 Conclusion

Green Tea Based Oral Health Strategies for RA patients with
periodontitis is beneficial to improve the oral self-care ability of
these patients; furthermore, it is optimistic to improve their oral
health-related quality of life, periodontal health indicators, and
activity levels. This study provides a reference basis for clinical
oral care interventions for RA patients with periodontitis and
adds new information for clinical medical staff to conduct oral
health strategies.
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