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Abstract 1 

Objective: To date, no studies have directly investigated the association between oral health 2 

management (OHM) and food forms. Therefore, this study aimed to investigate the association 3 

between OHM by dental hygienists and food forms in older adults admitted to long-term care facilities 4 

(LTCFs). 5 

Background: OHM involves oral health maintenance by dental hygienists and may prevent weight 6 

loss and pneumonia in older adults admitted to LTCFs. 7 

Materials and Methods: Older adults in LTCFs in Japan (n = 273) who participated in baseline 8 

(2018) and follow-up (2019) surveys were evaluated. Basic characteristics, medical history, OHM 9 

status, oral maintenance management status, food forms, and oral conditions were investigated at 10 

baseline. After one year, a follow-up survey was conducted only on food items. Furthermore, factors 11 

associated with the maintenance or improvement in food forms after one year were examined using 12 

binomial logistic regression analysis. 13 

Results: Overall, 273 (69.2%) older adults in LTCFs required OHM by dental hygienists during the 14 

follow-up year, of whom 142 (52.0%) received OHM and 88 maintained or improved their regular 15 

diet. The analyses revealed that the maintenance or improvement in food forms after one year was 16 

significantly associated with OHM implementation (odds ratio: 2.01, 95% confidence interval: 1.03–17 

3.90). 18 
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Conclusion: OHM in older adults in Japanese LTCFs was associated with the maintenance or 1 

improvement in food forms, emphasizing the importance of OHM for these individuals. OHM may 2 

also maintain or improve eating and swallowing functions, improving nutritional status.  3 

Keywords: older adults, food form, long-term care facilities, oral health management   4 
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1. Introduction 1 

Japan is the world’s most prominent super-aging society, with an increasing population of older 2 

adults admitted to long-term care (LTC) facilities (LTCFs). In several cases, older adults in LTCFs 3 

are prescribed a dysphagia diet to prevent aspiration due to a decline in eating and swallowing 4 

functions.1 However, a dysphagia diet may have poor appearance or taste and reduced nutritional 5 

value, resulting in dehydration and an impaired quality of life.2-7 6 

 7 

The importance of oral healthcare for preventing pneumonia has been recognized by healthcare 8 

professionals, such as nursing care workers and nurses, in Japan. Therefore, medical insurance support 9 

encouraging home-visit dental treatments and oral health management (OHM) by dental hygienists 10 

was introduced into LTC insurance services. In 2018, we conducted a multicenter longitudinal study 11 

including older adults in LTCFs in Japan and found an association between OHM and a reduced 12 

pneumonia incidence.8 13 

 14 

Another study using data from our multicenter longitudinal study showed that regular home-visit 15 

dental treatments and OHM reduced weight loss.9 Other studies have found an association between 16 

weight loss among older adults in LTCFs and the transition from a regular diet to a dysphagia 17 

diet10(Figure 1).  18 
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 1 

Based on the abovementioned three studies,8-10 it was inferred that OHM might maintain or 2 

improve food forms and eating and swallowing functions and prevent malnutrition and pneumonia. 3 

However, previous studies did not directly examine the relationship between OHM and maintenance 4 

or improvement in food forms. 5 

 6 

Thus, we hypothesized that implementing OHM in older adults in LTCFs would maintain or 7 

improve their food forms and conducted a longitudinal study to clarify this association. 8 

 9 

2. Materials and methods 10 

2.1.  Study design 11 

This was a one-year multicenter longitudinal study comprising Japanese LTCF residents. 12 

 13 

2.2.  Participants 14 

Before conducting the survey, 30 members of the Japanese Society of Gerodontology Study 15 

Working Group were trained on the evaluation standards of the study to ensure consistency in the 16 

study methods. Each committee member subsequently explained the study contents to the 17 

institution’s chief and staff of their corresponding facilities. The appointed committee members 18 
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collaborated with 35 facilities in 17 regions. In 2018, written explanations about the study were 1 

provided to all older adults requiring LTC and their families in 35 LTCFs. Written informed consent 2 

was obtained from 889 individuals or their surrogates; a baseline survey was conducted. A follow-up 3 

survey was conducted in 2019, with 545 individuals admitted to 25 cooperating LTCFs agreeing to 4 

participate. This study was approved by the Ethics Committee of the Japanese Society of 5 

Gerodontology (approval number: 2018-1, 2019-3) and the Epidemiological Research Ethics 6 

Committee of Hokkaido University (approval number: 2020-4) and was conducted according to the 7 

ethical principles of the Declaration of Helsinki. 8 

 9 

2.3. Survey items 10 

Before the 2018 survey, all nurses and registered dietitians in participating institutions received 11 

training on survey item evaluations using unified criteria. Subsequently, questionnaires were 12 

distributed to attending nurses and registered dietitians; patient information was collected. The 2019 13 

survey followed a similar approach, with investigations conducted by each facility’s nurses and 14 

registered dietitians. 15 

 16 

2.3.1. Basic characteristics 17 

During the baseline survey, the nurse in charge recorded the participants’ age, sex, body mass 18 
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index (BMI), medical history (including stroke, respiratory disease, cardiovascular disease, 1 

neurodegenerative disease, neoplastic disease, and diabetes mellitus), and denture use using 2 

questionnaires. The nurse in charge assessed life function using the Barthel Index (BI).11 3 

Furthermore, cognitive function was assessed using the Clinical Dementia Rating (CDR)12 based on 4 

Morris’s assessment methods. A psychiatrist determined the final CDR scores. 5 

 6 

2.3.2. OHM implementation 7 

A facility nurse determined the need for dental hygienist-administered OHM in older adults in 8 

LTCFs based on the oral hygiene management manual published by the Japanese Society of 9 

Gerodontology. Furthermore, a dental hygienist performed OHM only after obtaining consent from 10 

the individual and family members. Older adults in LTCFs were determined to be candidates for 11 

OHM by a dental hygienist if their caregivers were unable to provide proper oral hygiene and they 12 

had impaired swallowing function or nutritional status or medical history of pneumonia, regardless if 13 

they were receiving tube feeding. OHM was prescribed as a combination of two types of 14 

management: oral hygiene management, by which the oral condition in older adults in LTCF was 15 

checked and technical advice and guidance related to oral care were provided to caregivers or oral 16 

cleaning guidance was provided to the patients themselves. The other type was oral function 17 

management, by which oral function improvement training and eating and swallowing function 18 
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training were provided based on information obtained after oral function and meal rounds were 1 

conducted. OHM was conducted on an individual basis according to the participant's oral and 2 

physical conditions. Dental hygienists performed OHM at least twice a month and provided specific 3 

technical advice and guidance to nursing staff, including oral hygiene and dietary habit guidelines 4 

for managing the participants (implementation of oral cleaning according to the risk of older adults 5 

in LTCFs [e.g., if older adults in LTCFs had dysphagia, suctioning should be performed during 6 

plaque removal or thorough wiping with an oral cleaning sheet because aspiration pneumonia was 7 

likely to occur as a complication, etc.], confirmation of eating conditions, eating patterns, and 8 

guidance for oral functions such as eating and swallowing).8,13,14 We defined these cases under 9 

OHM. 10 

 11 

2.3.3. Implementation of oral maintenance management 12 

Oral maintenance management involves creating an oral maintenance plan for individuals who, 13 

despite orally ingesting food, have dysphagia and exhibit signs of aspiration in assessments such as 14 

water swallowing tests, video endoscopy, and video fluorography. In situations of multidisciplinary 15 

teams conducting monthly observations and meetings, oral maintenance management was 16 

implemented when sustained oral intake of meals for these individuals was promoted and appropriate 17 

considerations were taken regarding dietary forms and eating methods to prevent aspiration and 18 
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facilitate continued oral intake of food.15 1 

 2 

2.3.4. Nutritional intake status 3 

The facility's dietitian calculated the daily intake (calories) based on the daily amount of provided 4 

food (calories) and percentages recorded by the nurses and caregivers after visually checking the 5 

amount of food remaining after each meal. Based on dietary intake and weight loss research,16 the 6 

residents were classified into the poorly nourished group if their dietary intake was < 75% of the 7 

normal requirement in the preceding week, whereas those with dietary intake ≥75% were classified 8 

into the well-nourished group. 9 

 10 

2.3.5. Food forms 11 

The dietitian in charge classified the dysphagia diets according to the Japanese Dysphagia Diet 12 

2013 guidelines17 proposed by the Japanese Society of Dysphagia Rehabilitation. The food form 13 

contents investigated this time were not prepared particularly for this study based on the diet taken 14 

by older adults in LTCFs. In addition, the diet contents that the participants in this study usually took 15 

were referred to. Codes 0–4 denoted dysphagia diets, whereas regular diets comprised those that did 16 

not require any other processing or contrivance, those that were finely chopped or thickened, and 17 

those that were harder but softer than the dysphagia diet and could be chewed with less force. 18 
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 1 

2.4.  Baseline oral conditions 2 

Overall, 20 trained dentists and 10 dental hygienists (3–10 per facility) surveyed the oral cavities 3 

of older adults in LTCFs using the standardized evaluation criteria. 4 

The teeth in the present study were defined as the total number of teeth erupting into the oral 5 

cavity, excluding roots with disintegrated crowns and teeth affected by severe periodontitis. The 6 

nursing staff in charge confirmed if the participants used removable dentures while eating. The 7 

participants who used removable dentures while eating were considered denture users. Conversely, if 8 

a patient ate using only their own teeth and possessed dentures but did not use them during meals, 9 

they were considered to be non-denture users. 10 

 The participants’ swallowing function was evaluated using the dysphagia screening questionnaire 11 

developed by Ohkuma et al.18 This questionnaire comprised 15 items reflecting pneumonia history, 12 

nutritional status, and oral, pharyngeal, esophageal, and epiglottis functions. Each question is 13 

answered on a three-point scale of “A: severe symptoms,” “B: mild symptoms,” or “C: no symptoms.” 14 

We rated the participants as “having dysphagia” if their answer to any of the 15 items was A, “having 15 

signs of dysphagia” if their answer to any item was B, and “non-dysphagia” if all answers were C.19 16 

 17 

2.5. Statistical analyses 18 
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The participants were classified into two groups, namely those who consumed a regular diet (regular 1 

diet group) or a dysphagia diet (dysphagia diet group) in 2018; the two groups were compared based 2 

on item-specific criteria. The regular diet group was subsequently divided into two groups: those who 3 

maintained a regular diet after one year (RR group) and those who changed from a regular diet to a 4 

dysphagia diet (RD group). The dysphagia diet group was also divided into two groups: those who 5 

improved to a regular diet (DR group) and those who maintained a dysphagia diet (DD group) (Figure 6 

2). Subsequently, the chi-squared test for categorical variables was used to compare the combined RR 7 

and DR group (RR + DR group) and RD group (Table 2). The Kolmogorov–Smirnov test was 8 

performed to check for normality. Subsequently, the Mann–Whitney U test was used to analyze 9 

continuous variables. 10 

A binomial logistic regression analysis was conducted to investigate factors associated with 11 

maintaining and improving food forms among older adults in LTCFs after one year. The dependent 12 

variable was the maintenance or improvement in food forms after one year, whereas the independent 13 

variable was OHM implementation. The adjustment variables were age, sex, BI20 reported to be 14 

associated with food forms, CDR,21 swallowing function,22 present teeth,23 denture use,24 15 

implementation of oral maintenance management15 reported to be associated with swallowing 16 

function, and medical history of stroke.25 Odds ratios (ORs) (with 95% confidence intervals [CIs]) 17 

were calculated. Statistical analyses were performed using SPSS Statistics version 29 (IBM, 18 
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Armonk, NY, USA), and statistical significance was set at a P-value <0.05. 1 

 2 

3. Results 3 

Among the 889 older adults in LTCFs who underwent the baseline survey in 2018, 545 were still 4 

living in LTCFs in this follow-up study. Based on the 2018 baseline survey, two individuals in the 5 

parenteral ingestion group, 29 in the poorly nourished group, and 133 in the group were not eligible 6 

for OHM and excluded from the study. The final analysis dataset included data of 273 patients (51 7 

men [18.7%], 222 women [81.3%], [median age: 87.0 years; 82.0–92.0 years]) who required OHM 8 

(Figure 2). 9 

 Table 1 lists the baseline characteristics of the study participants. A comparison between 173 10 

participants in the regular diet group (63.4%) and 100 in the dysphagia diet group (36.6%) revealed 11 

that the regular diet group had higher BI scores, a lower proportion of cognitively impaired participants 12 

with CDR scores of ≥ 1, more participants without dysphagia in the dysphagia screening questionnaire, 13 

and significantly fewer participants with OHM and oral maintenance management than did the 14 

dysphagia diet group (Table 1). 15 

 16 

Table 2 reveals that 100 (36.6%) of the 273 older adults in LTCFs changed from a regular diet to a 17 

dysphagia diet. No significant difference was observed in any survey item at baseline between the RR 18 
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+ DR and RD groups (Table 2). 1 

 2 

Table 3 shows the results of binomial logistic regression analysis, with maintenance or improvement 3 

in food forms after one year as the dependent variable. Factors related to maintenance or improvement 4 

in food forms were OHM implementation (OR: 2.01, 95% CI: 1.03–3.90), sex (female) (OR: 2.47, 5 

95% CI: 1.02–5.96), and denture use (OR: 2.47, 95% CI: 1.09–5.60) (Table 3). 6 

 7 

4. Discussion 8 

This study revealed that OHM implementation was associated with maintaining or improving food 9 

forms among older adults in LTCFs. Our previous study8 showed that OHM was associated with a 10 

reduced incidence of pneumonia. In addition, a study on the effect of oral healthcare on airway 11 

protective reflexes has shown that oral healthcare once a day significantly improves the swallowing 12 

and coughing reflexes in older adults in LTCFs. This suggests that oral healthcare and swallowing 13 

rehabilitation can also improve swallowing function.26 The present findings and those in our previous 14 

studies8-10 suggest the existence of a mechanism through which oral function management, a goal of 15 

OHM, can maintain or improve food forms and eating and swallowing functions and reduce the risk 16 

of undernutrition and pneumonia (Figure 1). 17 

 18 
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OHM by dental hygienists not only provides efficient and effective oral cleaning according to the 1 

oral health status of older adults in LTCFs, but also is recommended to promote the maintenance and 2 

improvement in oral functions such as mastication and swallowing functions, in addition to managing 3 

dentures and improving nutritional status.23 4 

 5 

Dysphagia diets are essential for older adults in LTCFs with impaired swallowing function. 6 

However, the transition to a dysphagia diet is associated with an imbalance in nutritional intake, 7 

resulting in weight and muscle loss, which may potentially result in sarcopenia.27,28 Sarcopenia is 8 

associated with the loss of masticatory, swallowing, skeletal, and respiratory muscles, which 9 

deteriorates masticatory and swallowing functions, induces further undernutrition and sarcopenia, 10 

and increases the risk of aspiration pneumonia.28-31 Conversely, the maintenance or improvement in 11 

food forms by implementing OHM may reduce the risk of sarcopenia. This approach can potentially 12 

prevent atrophy in muscles crucial for eating and swallowing, reducing the incidence of 13 

undernutrition and pneumonia. 14 

 15 

Oral hygiene management has garnered attention to date when considering OHM implementation 16 

and pneumonia incidence reduction32; however, our series of research has demonstrated the 17 

mechanism through which oral function management also contributes to the prevention of 18 
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pneumonia. By presenting this evidence, we suggest that this study will greatly contribute to the 1 

widespread use of OHM. 2 

 3 

In this study, experts in swallowing disorders did not determine the food forms of all residents 4 

using detailed tests such as video fluorography or video endoscopy. Nevertheless, these tests are not 5 

frequently available in LTCFs and do not necessarily allow for routine assessment of eating and 6 

swallowing functions since they are performed in different environments. In this study, the food 7 

form was determined based on the nutritional status. A previous study found that if the food form 8 

provided to older adults in LTCFs is inappropriate, their nutritional intake will be poor33; therefore, 9 

we excluded the poorly nourished group from the analysis (Figure 2). A 2017 review of texture-10 

modified foods reported that 26–67% of residents in LTCFs consumed a dysphagia diet,3 which is 11 

consistent with our findings. In addition, the BI score was higher in the regular diet group than in the 12 

dysphagia diet group in 2018, and fewer people had cognitive decline of CDR ≥ 1 and swallowing 13 

decline (Table 1). These findings are similar to those in our previous studies10,34 on food forms in 14 

older adults in LTCFs, and the methods are compliant. Based on these findings, we suggest that the 15 

participants in this study were provided with an appropriate food form. 16 

 17 

An intervention study is necessary to assess the effect of OHM on maintaining or improving food 18 
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forms. However, arbitrarily creating groups that implement and do not implement OHM based on a 1 

study by Yoneyama et al.32 is problematic which formed the basis for introducing OHM to Japan's 2 

LTC insurance. In contrast, our study was observational. 3 

 4 

The baseline survey aimed to understand the oral health of older adults in LTCFs and prompted 5 

collaboration with numerous facilities for participant recruitment. Therefore, 273 participants were 6 

followed up for one year. The sample size was considered sufficient, even when compared with 7 

previous studies.35,36 8 

 9 

In Japan, the food forms of the older adults in LTCFs were classified into six stages and regular 10 

diets into three stages based on the 2013 classification of dysphagia diet by the Japanese Society of 11 

Dysphagia Rehabilitation, a standard for classifying food forms.17In the present study, the number of 12 

patients, in each of these 9 stages, was taken into account and classified into 2 levels: regular and 13 

dysphagia diets. Foods that were finely chopped; thickened; or otherwise processed or devised; and 14 

those that were firmer than dysphagia diet but softer and could be chewed with less force, were 15 

classified as regular diet. According to the Japanese Dysphagia Diet 2013 guidelines, finely chopped 16 

foods that have been sufficiently softened with an intermediate or thickened consistency fell under 17 

codes 3 and 4. However, chopped foods that were too hard to be crushed between the upper and lower 18 
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alveolar adnexa and those with thin thickening were not appropriate as dysphagia diet, thereby 1 

considered regular diet. Since each LTCF had its own cooking methods and standards for food, judging 2 

the physical properties of the finished product is necessary.17 In this study, the distinction between 3 

regular and dysphagia diets was made based on discussions with dietitians and prior standardization 4 

of food forms, while the distinction between regular and dysphagia diets was made in accordance with 5 

previous studies.9,10,34 Therefore, it should be noted that the International Dysphagia Diet 6 

Standardisation Initiative framework criteria and Japanese Dysphagia Diet 2013 guidelines differ in 7 

some aspects of the concept of chopped meals.  8 

 9 

The average age of participants, proportion of women, proportion of participants with cognitive 10 

decline with CDR of ≥1, BI score, proportion of participants with BMI < 18.5 kg/m2, and proportion 11 

of individuals who consumed regular and dysphagia diets in the recent three previous Japanese 12 

studies targeting older adults in LTCFs35-37 were similar to those in this study (Table 1). 13 

 14 

In a study involving older adults in LTCFs in Finland,38 the proportion of female participants was 15 

82%, with a mean age of 83.0 ± 7.3 years, a cognitive decline with CDR ≥1 of 82.0%, and a mean 16 

BMI of 25.4 kg/m². Another study involving older adults in LTCFs in Korea39 showed that the 17 

proportion of female participants was 76.5%, with a mean age of 80.7 years, mild-to-severe 18 
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cognitive impairment of 89.5%, and a mean BMI of 21.0±3.6 kg/m2. Moreover, among the 1 

participants in that study, 23.0% were prescribed dysphagia diets for swallowing difficulties. The 2 

mean age and cognitive decline of the participants in the present study were higher than those of the 3 

participants in studies performed in other countries. In Japan, 28.4% of the total population 4 

comprises older adults, which is the highest globally,40 and a high percentage of individuals show 5 

cognitive decline.41 Considering these factors, the participants in this study could generally be 6 

regarded as older adults living in Japanese LTCFs. In addition, this study’s participants may be 7 

considered a future model for older adults in LTCFs in countries with an aging population. However, 8 

considering the focus of this study on maintaining or improving food forms, it should be noted that 9 

those receiving parenteral ingestion, those who were poorly nourished, and those ineligible for OHM 10 

groups in 2018 were excluded from the analysis.  11 

 12 

In this study, baseline characteristics of the 437 older adults followed up and 452 older adults who 13 

were not followed up in LTCF are shown in Appendix 1. Significant differences between older 14 

adults who were followed up and those who were lost to follow-up were found to be BI score, CDR, 15 

dysphagia, OHM, oral maintenance management, denture use, and stroke. The reason for the 16 

significant differences in these results is that the group that did not undergo follow-up included 344 17 

older adults in LTCFs who were hospitalized or died. On the other hand, the characteristics in this 18 
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study seem to be comparable to those in the general population of Japanese older adults in LTCFs 1 

who can live for 1 year, because they did not differ from the baseline characteristics in longitudinal 2 

studies42,43 investigating mortality in older adults in LTCFs. The baseline characteristics of the 273 3 

older adults in LTCFs who participated in the 2018 and 2019 surveys in this study and then 4 

underwent OHM and 164 older adults in LTCFs who were lost to follow-up are shown in Appendix 5 

2. The reason for the significant difference in these results is considered reasonable, as the 6 

population did not orally consumed food or was not provided with appropriate food forms, or 7 

wherein OHM was deemed unnecessary. 8 

 9 

Compared with other factors, the participants in this study demonstrated an association between 10 

OHM implementation, sex, and the use of dentures. One of the reasons for this is that, unlike our 11 

study, no previous studies used OHM as an independent variable. Other studies23 that investigated 12 

dentures and food forms had similar sample sizes but fewer independent variables. Another study44 13 

examining the impact of diet improvement on older adults in LTCFs receiving home-visit dental 14 

treatments also had a smaller sample size and fewer independent variables than our study, which 15 

may be a factor that should be accounted for when considering generalizability. 16 

 17 

Among the examined independent variables, only OHM implementation, sex, and denture use were 18 
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associated with maintaining or improving food forms. No statistically significant differences were 1 

observed in age, CDR, swallowing function, BI, present teeth, medical history of stroke, or oral 2 

maintenance management (Table 3). Suspecting multicollinearity, we performed a correlation analysis 3 

but found no significant correlation between the independent variables. We suggest that no significant 4 

findings were obtained regarding age and CDR because the study participants were very old, with a 5 

median age of 87.0 years, and 90.1% had cognitive decline with a CDR of ≥1. Regarding the 6 

relationship between food forms and swallowing function, a previous study in Vietnam45 employed 7 

the repetitive saliva swallowing test and found that the proportion of patients with dysphagia was 8 

16.5%, with a mean age of the participants of 75.5±7.3 years. This was a cross-sectional study 9 

involving younger hospitalized patients; therefore, the findings may differ from those of the present 10 

study. In addition, a longitudinal study of Japanese older adults in LTCFs reported a relationship 11 

between food forms and dysphagia35. They reported that the proportion of women was 77.6%, the 12 

mean age was 85.1±7.7 years, and the proportion of patients with a BI score ≤ 20 was 35.7%, which 13 

was almost similar to those of our study. However, the modified water swallowing test and evaluation 14 

method differed in the swallowing function evaluation, and number of patients with dysphagia was as 15 

low as 28.8%, which differs from the findings of the present study. Regarding the relationship between 16 

food forms and BI, participants of a previous study20 were older Japanese adults in LTCFs. However, 17 

the BI score was high at 64.2, and the proportion of people with cognitive decline with a CDR of ≥1 18 
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was small (53.0 %). Therefore, these findings may have differed from those of the present study. The 1 

present study was a longitudinal study; however, it is necessary to carefully examine the relationship 2 

between age, CDR, swallowing function, BI, and food forms in the future because this study was 3 

conducted on older adults with a severe need for LTC. 4 

 5 

The findings of this study revealed that more women were associated with maintaining or improving 6 

food form than men. Consistent with our findings, a previous cohort study in Korea reported that male 7 

sex was a risk factor for dysphagia in older adults46. Furthermore, an association between dysphagia 8 

and food forms has been reported35. Therefore, the female sex may have been associated with 9 

maintenance or improvement of food forms in the present study. 10 

 11 

Regarding denture use, a significant association with food forms was reported in a cross-sectional 12 

study using the same participants evaluated in this study24, and our current longitudinal study showed 13 

similar findings. Recovery of chewing ability through wearing a denture has been reported to result in 14 

the recovery of bolus transport and shortening of the pharyngeal transit time47,48; therefore, dentures 15 

may maintain oral function necessary for oral intake, thereby maintaining or improving the food form. 16 

In contrast, present teeth showed no association with the change in food form, which is inconsistent 17 

with the findings of a previous cross-sectional study23,24 that reported a significant association between 18 
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present teeth and food form. The lack of a significant association in this study may be because the 1 

present study was a longitudinal study that focused on changes in food form. 2 

 3 

No relationship was observed between oral maintenance management and food forms. The number 4 

of participants who implemented oral maintenance management was three (4.1%) in the RR group, 5 

four (26.7%) in the DR group, and 16 (16.0%) in the RD group. The higher implementation rate in the 6 

DR group suggests a certain level of effectiveness in maintaining or improving food forms. However, 7 

the number of service providers may have been small, resulting in no observed significant association. 8 

Therefore, further studies including the details of this service are necessary in the future. 9 

 10 

Dysphagia occurs in 30–70% of patients with stroke, according to a systematic review of 11 

cerebrovascular disorders25, and is reported to be associated with food forms35; therefore, we examined 12 

the correlation between food forms and medical history of stroke, but no significant correlation was 13 

observed. In a previous study, dysphagia at the onset of stroke was observed in 51% of the patients 14 

but decreased to 27% after one week, 17% after one month, and 11% after six months. Dysphagia 15 

tends to gradually recover after onset in patients with stroke.49 The absence of a significant association 16 

between a medical history of stroke and maintenance or improvement of food forms in the present 17 

study can be attributed to participants being older adults in LTCFs. This population was likely in the 18 
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maintenance phase, rather than in the acute phase of stroke. Future studies should include the onset 1 

time of stroke. 2 

 3 

 This study had a few limitations. First, institutional sampling may be biased since the surveyed 4 

facilities in this study were members of the Society of Geriatrics and Dentistry. Furthermore, this study 5 

focused on maintaining or improving food forms; therefore, a considerable number of individuals were 6 

excluded from the analysis, including those who were non-oral users, had poor nutritional intake, and 7 

were ineligible for OHM as of 2018 (such as those who could take care of themselves and edentulous 8 

individuals who could gargle). Therefore, the large number of excluded individuals may have 9 

introduced bias. Second, we did not account for the emergence of new diseases, exacerbation of 10 

existing conditions, or performance of dental treatments affecting oral intake during the observation 11 

period. However, considering these events’ infrequent and individual nature, we suggest that their 12 

impact on the findings was minimal. Finally, the need for OHM is almost standardized in the 13 

evaluation criteria. However, the content of OHM services was provided by dental hygienists on an 14 

individual basis according to the condition of older adults in LTCFs. For instance, this study included 15 

older adults in LTCFs with severe dry mouth and crusted skin and those with choking due to 16 

hypersalivation who required constant suctioning, each of which required different processes and 17 

guidelines. To assess the effects of OHM in more details, further research including details on the type 18 
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of care, duration, frequency, and other aspects of the services is necessary. 1 

 2 

5. Conclusions 3 

OHM in older adults living in LTCFs in Japan was associated with maintaining or improving food 4 

forms. Our findings provide a rationale for elucidating the mechanism through which regular 5 

implementation of OHM contributes to the maintenance or improvement of food forms, namely, the 6 

preservation or improvement of eating and swallowing functions, resulting in the maintenance of 7 

nutritional status and pneumonia prevention. We suggest that our findings will contribute to the further 8 

development of OHM. 9 

 10 
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Figure legends 

Figure 1. Previous studies including older adults in long-term care facilities 

Black arrows indicate areas that have been identified in our previous studies, numbered in the 

respective references. Open arrows indicate areas we wish to clarify in this study. 

OHM by dental hygienists is provided twice a month to the nursing staff to provide daily oral 

care support, including instructions on oral cleaning and professional advice and guidance on oral 

functions such as eating and swallowing. Home-visit dental treatments are used to treat dental 

diseases, thus improving the oral health and function of older adults in LTCFs. Based on our 

three previous studies, it was inferred that OHM may maintain or improve food forms and eating 

and swallowing functions and prevent malnutrition and pneumonia. 

OHM: oral health management; LTCF: long-term care facility 

 

 

 

Figure 2. Flowchart of the study participants 

A baseline survey was conducted in 889 older adults in LTCFs. Two individuals in the parenteral 

ingestion group (0.2%), 29 in the poorly nourished group (3.3%), and 133 in the group ineligible 

for OHM based on the 2018 baseline survey (15.0%) were excluded from the analysis dataset. 

The remaining 273 (30.7%) participants were grouped according to their food forms in 2018. Of 

the 173 (63.4%) older adults in LTCFs who were on a regular diet: 73 (42.2%) maintained their 

regular diet, and 100 (57.8%) changed to a dysphagia diet. On the other hand, of the 100 (36.3%) 

who were on a dysphagia diet, 85 (85.0%) maintained a dysphagia diet, and 15 (15.0%) improved 

to a regular diet. 
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Table 1. Baseline characteristics of study participants and comparison of the regular and dysphagia diet groups 

 

 Overall (n = 273)   
Dysphagia diet group 

(n =100) 
  

Regular diet group 

(n = 173) 
 

 Median, [Q1, Q3]   Median, [Q1, Q3]   Median, [Q1, Q3]  

Variable n (%)   n (%)   n (%) P-value 

Age (years) 87.0 [82.0, 92.0]  88.0 [83.0, 92.0]  87.0 [82.0, 93.0] 0.886 

Sex (female) 222 (81.3)  82 (82.0)  140 (80.9) 0.826 

BMI  20.5 [18.5, 22.9]  19.5 [17.6, 21.4]  21.1 [19.0, 23.7] 0.419 

BI score 25.0 [5.0, 50.0]   10.0 [0.0, 28.8]  35.0 [12.5, 60.0]  <0.001 

CDR       

0,0.5 27 (9.9)  3 (3.0)  24 (13.9) 

<0.001 
1 52 (19.0)  14 (14.0)  38 (22.0) 

2 86 (31.5)  22 (22.0)  64 (37.0) 

3 108 (39.6)  61 (61.0)  47 (27.2) 

Dysphagia Screening Rating       
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No dysphagia 42 (15.4)  5 (5.0)  37 (21.4) 

<0.001 At risk of dysphagia 98 (35.9)  27 (27.0)  71 (41.0) 

Possibility of dysphagia 133 (48.7)  68 (68.0)  65 (37.6) 

Oral Condition       

OHM 142 (52.0)  75 (75.0)  67 (38.7) <0.001 

Oral Maintenance Management       

Not subject to implementation 178 (65.2)  32 (32.0)  146 (84.4)  

Not implemented 18 (6.6)  10 (10.0)  8 (4.6) <0.001 

Implementation 77 (28.2)  58 (58.0)  19 (11.0)  

Present Teeth 4.0 [0.0, 14.0]  4.0 [0.0, 12.0]  4.0 [0.0, 17.0] 0.589 

Denture use 150 (54.9)  50 (50.0)  100 (57.8) 0.212 

Medical history       

Stroke 91 (33.3)  34 (34.0)  57 (32.9) 0.859 

Respiratory disease 34 (12.5)  17 (17.0)  17 (9.8) 0.084 

Cardiovascular disease 97 (35.5)  43 (43.0)  54 (31.2) 0.050 

Neurodegenerative disease 18 (6.6)  7 (7.0)  11 (6.4) 0.837 

Neoplastic disease 30 (11.0)  13 (13.0)  17 (9.8) 0.419 



36 
 

Diabetes mellitus 44 (16.1)   15 (15.0)   29 (16.8) 0.703 

 

Categorical variables are shown as numbers (percentages) and were analyzed using the chi-squared test.  

Continuous variables were analyzed using the Mann–Whitney U test. Statistical significance was set at a P-value < 0.05.  

Q1, first quartile; Q3, third quartile 

BMI, body mass index; BI score, Barthel index score; CDR, clinical dementia rating; OHM, oral health management 
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Table 2. Group comparisons between the RR + DR and RD groups 

 

 RD Group (n = 100)   RR＋DR Group (n =88)  

 Median [Q1, Q3]  Median [Q1, Q3]  

Baseline variable n (%)   n (%) P-value 

Age (years) 86.5 [82.3, 93.0]  88.0 [82.0, 93.0] 0.062 

Sex (female) 76 (76.0)  64 (87.7) 0.072 

BMI 21.0 [18.8, 23.7]  21.1 [19.4, 23.6] 0.608 

BI score 37.5 [10.0, 58.8]  40.0 [20.0, 58.8] 0.347 

CDR     

0,0.5 14 (14.0)  11 (12.5)  

1 21 (21.0)  22 (25.0)  

2 38 (38.0)  32 (36.4) 0.929 

3 27 (27.0)  23 (26.1)  

Dysphagia Screening Rating     

No dysphagia 19 (19.0)  19 (21.6)  
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At risk of dysphagia 39 (39.0)  40 (45.5) 0.442 

Possibility oｆ dysphagia 42 (42.0)  29 (33.0)  

Oral Conditions     

OHM 34 (34.0)  42 (47.7) 0.056 

Oral Maintenance Management     

Not subject to implementation 80 (80.0)  77 (87.5)  

Not implemented 4 (4.0)  4 (4.5) 0.244 

Implementation 16 (16.0)  7 (8.0)  

Present Teeth 3.5 [0.0, 17.0]  6.5 [0.0, 16.0] 0.379 

Denture use 52 (52.0)  58 (65.9) 0.053 

Medical History     

Stroke 29 (29.0)  34 (38.6) 0.073 

Respiratory disease 7 (7.0)  12 (13.6) 0.132 

Cardiovascular disease 31 (31.0)  27 (30.7) 0.962 

Neurodegenerative disease 5 (5.0)  8 (9.1) 0.270 

Neoplastic disease 10 (10.0)  8 (9.1) 0.833 
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Diabetes mellitus 17 (17.0)   14 (15.9) 0.841 

 

Categorical variables are shown as numbers (percentages) and were analyzed using the chi-square test. 

Continuous variables were analyzed using the Mann–Whitney U test. Statistical significance was set at a P-value < 0.05.  

Q1, first quartile; Q3, third quartile 

BMI, body mass index; BI score, Barthel index score; CDR, clinical dementia rating; OHM, oral health management 

RR group, those in the regular diet group who maintained a regular diet after one year; RD group, those in the regular diet group who changed from a regular 

diet to a dysphagia diet; DR group, those in the dysphagia diet group who improved to a regular diet. 
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Table 3. Binomial logistic regression with the maintenance or improvement of food forms after one year as the dependent variable 

 

Independent variables Adjusted OR* 95％CI* P-value 

Age (years) 1.00 0.96 — 1.04 0.933 

Sex (female) 2.47 1.02 — 5.96 0.045 

OHM 2.01 1.03 — 3.90 0.040 

Oral Maintenance Management           

Not subject to implementation 1.00 （Reference）   

Not implemented 0.50 0.17 — 1.46 0.204 

Implementation 2.35 0.50 — 11.12 0.282 

BI score 1.00 0.99 — 1.02 0.924 

CDR           

0,0.5 1.00 （Reference）   

1 1.65 0.56 — 4.84 0.359 

2 1.60 0.57 — 4.54 0.375 

3 1.83 0.52 — 6.43 0.346 
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Dysphagia screening rating           

No dysphagia 1.00 （Reference）   

At risk of dysphagia 1.05 0.45 — 2.48 0.908 

Possibility of dysphagia 0.76 0.29 — 1.95 0.566 

Present Teeth 1.04 0.99 — 1.08 0.106 

Denture use 2.47 1.09 — 5.60 0.030 

Stroke 1.46 0.73 — 2.90 0.284 

 

*OR: odds ratio CI: confidence interval 

Dependent variable: The maintenance or improvement of food forms after one year. 

0 = change from a regular diet to a dysphagia diet; 1 = maintenance or improvement of a regular diet 

BMI, body mass index; BI score, Barthel index score; CDR, clinical dementia rating; OHM, oral health management 
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Appendix1: Characteristics of study participants and participants in 2018-2019 with other groups 

 

 Number of 
people who 

could be 
evaluated    

n(%) 

Overall (n =889)   
Participants in      

2018-2019         
(n =437) 

  
No further participation     

in 2019 and Missing Data           
(n = 452) 

 

 Median, [Q1, Q3]   Median, [Q1, Q3]   Median, [Q1, Q3]  

Variable n (%)   n (%)   n (%) P-value 

Age (years) 877 (98.7) 87.0 [82.0, 93.0]  87.0 [82.0, 92.0]  88.0 [83.0, 93.0] 0.304 
Sex (female) 877 (98.7) 699 (78.6)  356 (81.5)  343 (75.9) 0.056 
BMI  882 (99.2) 20.1 [17.7, 22.5]  20.7 [18.5, 22.9]  19.5 [17.1, 22.0] 0.200 
BI score 885 (99.6) 25.0 [5.0, 50.0]   30.0 [10.0, 55.0]  20.0 [0.0, 45.0]  0.006 
CDR 873 (98.2)       

0,0.5  79 (8.9)  46 (10.5)  33 (7.3) 

<0.001 
1  153 (17.2)  92 (21.1)  61 (13.5) 
2  224 (25.2)  132 (30.2)  92 (20.4) 
3  417 (46.9)  167 (38.2)  250 (55.3) 
Dysphagia Screening Rating 864 (97.2)       

No dysphagia  144 (16.2)  88 (20.1)  56 (12.4) 
<0.001 At risk of dysphagia  314 (35.3)  168 (38.4)  146 (32.3) 

Possibility of dysphagia  406 (45.7)  181 (41.4)  225 (49.8) 
Oral Condition        

OHM 885 (99.6) 327 (36.8)  155 (35.5)  172 (38.1) <0.001 
Oral Maintenance Management 886 (99.7)       
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Not subject to implementation  598 (67.3)  320 (73.2)  278 (61.5)  

Not implemented  111 (12.5)  22 (5.0)  89 (19.7) <0.001 
Implementation  177 (19.9)  95 (21.7)  82 (18.1)  

Present Teeth 877 (98.7) 5.0 [0.0, 15.0]  5.0 [0.0, 16.0]  5.0 [0.0, 14.0] 0.267 
Denture use 877 (98.7) 438 (49.3)  237 (54.2)  201 (44.5) 0.011 
Medical history        

Stroke 889 (100) 333 (37.5)  145 (33.2)  188 (41.6) 0.010 
Respiratory disease 889 (100) 126 (14.2)  56 (12.8)  70 (15.5) 0.253 
Cardiovascular disease 889 (100) 312 (35.1)  146 (33.4)  166 (36.7) 0.300 
Neurodegenerative disease 889 (100) 59 (6.6)  31 (7.1)  28 (6.2) 0.590 
Neoplastic disease 889 (100) 98 (11.0)  46 (10.5)  52 (11.5) 0.642 
Diabetes mellitus 889 (100) 153 (17.2)   65 (14.9)   88 (19.5) 0.070 

 

Categorical variables are shown as numbers (percentages) and were analyzed using the chi-square test. 

Continuous variables were analyzed using the Mann–Whitney U test. Statistical significance was set at a P-value < 0.05.  

Q1, first quartile; Q3, third quartile 

BMI, body mass index; BI score, Barthel index score; CDR, clinical dementia rating; OHM, oral health management 
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Appendix2: Comparison between groups comparison of subjects undergoing OHM and dropout groups 

 

 Groups receiving OHM 
(n =273)   Dropout group        

(n =164) 
 

 Median [Q1, Q3]   Median [Q1, Q3]  

Variable n (%)   n (%) P-value 

Age (years) 87.0 [82.0, 92.0]  87.0 [81.3, 92.0] 0.847 
Sex (female) 222 (81.3)  134 (81.7) 0.919 
BMI  20.5 [18.5, 22.9]  21.0 [18.6, 23.6] 0.472 
BI score 25.0 [5.0, 50.0]  40.0 [15.0, 60.0]  0.055 
CDR     

0,0.5 27 (9.9)  19 (11.6) 

0.490 
1 52 (19.0)  40 (24.4) 
2 86 (31.5)  46 (28.0) 
3 108 (39.6)  59 (36.0) 
Dysphagia Screening Rating     

No dysphagia 42 (15.4)  46 (28.0) 
<0.001 At risk of dysphagia 98 (35.9)  70 (42.7) 

Possibility of dysphagia 133 (48.7)  48 (29.3) 
Oral Condition     

OHM 142 (52.0)  13 (7.9) <0.001 
Oral Maintenance Management     

Not subject to implementation 178 (65.2)  142 (86.6)  
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Not implemented 18 (6.6)  4 (2.4) <0.001 
Implementation 77 (28.2)  18 (11.0)  

Present Teeth 4.0 [0.0, 14.0]  5.5 [0.0, 18.0] 0.663 
Denture use 150 (54.9)  87 (53.0) 0.700 
Medical history     

Stroke 91 (33.3)  54 (32.9) 0.930 
Respiratory disease 34 (12.5)  22 (13.4) 0.771 
Cardiovascular disease 97 (35.5)  49 (29.9) 0.225 
Neurodegenerative disease 18 (6.6)  13 (7.9) 0.599 
Neoplastic disease 29 (10.6)  17 (10.4) 0.932 
Diabetes mellitus 44 (16.1)   21 (12.8) 0.346 

 

Categorical variables are shown as numbers (percentages) and were analyzed using the chi-square test. 

Continuous variables were analyzed using the Mann–Whitney U test. Statistical significance was set at a P-value < 0.05.  

Q1, first quartile; Q3, third quartile 

BMI, body mass index; BI score, Barthel index score; CDR, clinical dementia rating; OHM, oral health management 

 



 

 

Figure 1. Previous studies including older adults in long-term care facilities 

Black arrows indicate areas that have been identified in our previous studies, numbered in the 

respective references. Open arrows indicate areas we wish to clarify in this study. 

OHM by dental hygienists is provided twice a month to the nursing staff to provide daily oral 

care support, including instructions on oral cleaning and professional advice and guidance on 

oral functions such as eating and swallowing. Home-visit dental treatments are used to treat 

dental diseases, thus improving the oral health and function of older adults in LTCFs. Based on 

our three previous studies, it was inferred that OHM may maintain or improve food forms and 

eating and swallowing functions and prevent malnutrition and pneumonia. 

OHM: oral health management; LTCF: long-term care facility 
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Figure 2. Flowchart of the study participants 

A baseline survey was conducted in 889 older adults in LTCFs. Two individuals in the 

parenteral ingestion group (0.2%), 29 in the poorly nourished group (3.3%), and 133 in the 

group ineligible for OHM based on the 2018 baseline survey (15.0%) were excluded from the 

analysis dataset. The remaining 273 (30.7%) participants were grouped according to their food 

forms in 2018. Of the 173 (63.4%) older adults in LTCFs who were on a regular diet: 73 

(42.2%) maintained their regular diet, and 100 (57.8%) changed to a dysphagia diet. On the 
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other hand, of the 100 (36.6%) who were on a dysphagia diet, 85 (85.0%) maintained a 

dysphagia diet, and 15 (15.0%) improved to a regular diet. 
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