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Abstract
Background  This study aimed to determine the prevalence of multimorbidity of a hospital dental patients with 
high rates of aging in Japan and to identify multimorbidity patterns in older patients (aged 65 years and older) 
through cluster analysis. As the population ages, the number of patients with multimorbidity is rising, highlighting 
the need for efficient allocation of dental resources and collaboration with other healthcare professionals. However, 
the prevalence and patterns of multimorbidity in older dental patients have not yet been reported. Such data could 
support standardized approaches to systematizing dental care.

Methods  A retrospective survey was conducted on 1,011 patients in the Dental and Oral Surgery Department of 
Acute Care Hospital from April to October 2022, examining 17 types of chronic diseases per patient. For patients aged 
65 years and older, cluster analysis using the non-hierarchical k-means method was applied to identify multimorbidity 
patterns.

Results  The prevalence of multimorbidity was 61.4% among all patients and 86.5% among those aged 65 years 
and older. Cluster analysis revealed five distinct multimorbidity patterns in patients aged 65 and older, each defined 
by specific combinations of chronic diseases. Additionally, low independence in daily activities and high nursing 
care needs were associated with two particular multimorbidity patterns: a combination of stroke, digestive disease, 
hypertension, neurological disease, and a combination of cardiovascular disease, digestive disease, and metabolic 
disease.

Conclusions  This study identified the prevalence and specific patterns of multimorbidity among older hospital 
dental patients, providing essential insights for dental professionals to enhance service provision and manage 
complex multimorbidity cases.
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Background
Multimorbidity refers to the presence of two or more 
chronic diseases in an individual, differing from comor-
bidity, which refers to the combined effects of additional 
conditions on the index condition in an individual [1]. 
Studies have reported that 64.9% of individuals aged 65 
years have multimorbidity [2, 3]. Global population pro-
jection models suggest that the proportion of people aged 
65 years and older will be substantial across many regions 
[4]. Additionally, the prevalence of multimorbidity tends 
to increase with age. Patients with multimorbidity often 
need frequent, complex health service interactions, 
which can compromise safety due to fragmented care, 
increased unplanned hospitalizations, complications, 
and increased patient burden [5, 6, 7]. These issues pose 
significant public health concerns that warrant further 
attention.

Oral diseases are a global health priority, particularly 
among aging populations [8, 9]. Addressing multimor-
bidity is standard in dentistry and oral health care, yet 
system reforms, new training and care models are neces-
sary [11]. Prior research in dentistry has emphasized the 
importance of incorporating chronic oral conditions into 
the category of chronic diseases within the framework 
of multimorbidity [12]. Studies exploring multimorbid-
ity in individuals with periodontal disease have identi-
fied associations with hypertension, obesity, arthritis, 
and diabetes [13]. However, there is limited literature on 
a specialized care model for efficiently distributing and 
providing dental services to patients with highly complex 
multimorbidity.

The management of multimorbidity is largely based on 
single-disease clinical guidelines [2]. Currently, there are 
no reliable evidence-based guidelines for multimorbid-
ity management [14]. Consequently, further research is 
needed to evaluate the effectiveness of the current treat-
ment and support systems for individuals with multimor-
bidity [15]. Identifying and providing targeted services to 
patients in need of treatment and care may offer a viable 
solution [5]. To date, numerous studies have explored 
multimorbidity patterns in the general and older popula-
tions, revealing common multimorbidity patterns among 
cardiovascular, metabolic, gastrointestinal, psychiatric, 
and musculoskeletal diseases [16, 17, 18, 19, 20]. How-
ever, no studies have specifically examined multimorbid-
ity patterns in older dental patients.

In Japan, which has a universal health insurance system 
for both medicine and dentistry, there are 67,899 dental 
clinics, while there are 1,867 dental clinics that are part of 
hospital departments [21] (hereafter referred to as hos-
pital dental clinics). Hospital dental clinics often receive 
referrals from nearby dental clinics for patients with sys-
temic diseases or patients who are hospitalized in other 
departments of the hospital. Therefore, hospital dental 

clinic tends to concentrate older patients with systemic 
diseases.

The aim of this study is to clarify the prevalence of mul-
timorbidity in patients of hospital dental clinics and the 
patterns of multimorbidity in patients aged 65 and over 
in Japan, a country that is experiencing the fastest rate of 
population aging in the world. Another aim is to provide 
information to dentists and their assistants who will be 
responsible for treating complex multimorbidity who are 
expected to increase in number in the future.

Methods
Study population and definition of multimorbidity
Data were collected from a retrospective medical record 
survey of 1,011 patients who visited the Dental and 
Oral Surgery Department of the Japan Communication 
Healthcare Organization (JCHO) Kobe Central Hospi-
tal between April and October 2022. The following basic 
information was gathered: sex, age, daily living environ-
ment (home, hospital/nursing home), patient status at 
the time of hospital dental treatment (inpatient or outpa-
tient), number of medications used, presence or absence 
of collaboration with institutions other than the refer-
ring one, and hospital dental treatment category (den-
tal and oral surgical treatment, non-invasive treatment, 
oral care management during hospitalization). Inpatient 
in the “patient status at the time of hospital dental treat-
ment” section means that the patient is hospitalized 
for the treatment of a medical condition and does not 
include patients hospitalized for a dental condition. Col-
laboration with institutions other than the referring one 
means the sharing of health information of each patient 
with medical institutions (doctors or dentists of other 
hospitals) other than the referring one for the purpose 
of ascertaining medical conditions prior to treatment at 
a hospital dental clinic or passing the information on to 
another dental clinic from the hospital dental clinic.

Hospital dental treatment in this study includes most 
of the general dental treatment and oral surgical treat-
ments permitted for Japanese dentists. Dental and oral 
surgical treatments refer invasive treatment (e.g. dental 
caries treatment, endodontic therapy, periodontal dis-
ease treatment, extraction of third molars, the removal 
of tumors from the jawbone and oral soft tissues, trauma 
care). While non-invasive treatment refers to the exami-
nation and treatment of oral medicine conditions such as 
temporomandibular disorders, facial pain, and the oral 
manifestations of systemic and infectious diseases. Oral 
care management during hospitalization is professional 
oral care by dental hygienists under the direction of a 
dentist to patients admitted to other departments of the 
hospital and hygiene education for patients and nurses.

Aoki (2018) classified chronic diseases into 17 cat-
egories for use in Japan [16], including hypertension, 
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diabetes, dyslipidemia, stroke, cardiac disease, chronic 
respiratory disease, digestive disease, kidney disease, 
urological disease, arthritis, rheumatism, lumbar disease, 
neurological disease, mental disease, endocrine disease, 
malignancy, vision abnormalities, and skin disease. Iden-
tification of each patient’s chronic diseases was recorded 
in the electronic medical records shared by the hospital’s 
medical and dental departments, based on information 
completed by the patient themselves in questionnaires, as 
well as information completed by the hospital’s doctors 
based on objective diagnostic criteria, and information 
provided by doctors at other hospitals.

For inpatients, the primary diagnosis for admission, 
degree of independence for disabled elderly, and the nurs-
ing care intensity scores were also recorded. The degree 
of independence in daily living for disabled elderly is an 
index used to assess the health status and care require-
ments among older individuals in Japan [22]. This scale 
indicates the functional abilities and independence of 
older individuals in their daily life, and it is classified into 
four stages: independent, house-bound, chair-bound, 
and bed-bound. In this study, the chair-bound and bed-
bound classifications were defined as low independence, 
while the others were defined as high independence.

Nursing Care Intensity was developed as a manage-
ment indicator to measure the amount of nursing care 
required by inpatients [23], and has been used for the 
past 20 years to assess the level of disability of patients 
in acute care wards in Japan. It has also been established 
as one of the evaluation indices for use as a standard 
for determining medical fees. The B-items of Nursing 
care intensity assess the patient’s activities of daily liv-
ing, including repositioning, transfer, oral hygiene, eat-
ing, dressing, undressing, instruction, and risky behavior, 
with total scales ranging from 0 to 12, with higher scores 
indicating greater severity. In this study, for each patient 
during hospitalization, the highest one-day value on 
B-item was extracted for each patient.

Statistical analyses
Multimorbidity was defined as the presence of two or 
more chronic diseases. To statistically compare each 
item between the 0–1 disease group and multimorbid-
ity group, a chi-square test was performed for nominal 
variables, and Student’s t-test was performed for continu-
ous variables. To examine multimorbidity patterns, fac-
tor analysis using the principal component method was 
employed, with promax rotation to ascertain the number 
of clusters. Based on these findings, a non-hierarchical 
cluster analysis (k-means method) was used to identify 
multimorbidity patterns. Statistical analyses were per-
formed using SPSS statistical software (Excel Bell Curve). 
P value of < 0.05 was considered to indicate a statistically 
significant difference.

Ethical considerations
This study was conducted in accordance with the ethi-
cal standards of the Declaration of Helsinki and was 
approved by the Institutional Review Board (IRB) of 
Japan Community Health Care Organization Kobe Cen-
tral Hospital, approval number [330] and the University 
of Hyogo, approval number [2023-0008]. The need for 
individual informed consent was waived by the IRB due 
to the retrospective nature of the study and the use of 
anonymized data, in accordance with [relevant national 
regulation or guideline, e.g., the Japanese Ethical Guide-
lines for Medical and Health Research Involving Human 
Subjects]. Patient consent was obtained through the facil-
ity’s opt-out process.

Results
Characteristics of hospital dental patients and prevalence 
of multimorbidity
Survey data from 1,011 patients are presented in Table 1. 
Among them, 621 (61.4%) patients had multimorbidity. 
The remaining patients were divided into two categories: 
those with no chronic diseases (n = 235, 23.2%) and those 
with one chronic disease (n = 155, 15.3%). The prevalence 
of multimorbidity was analyzed focusing on the inversion 
of the ratio of 0–1 disease to multiple diseases among 
patients aged 50–64 and 65 years, the prevalence of 
multimorbidity was analyzed; 546 (86.5%) patients aged 
65 years and older (631 patients) had multiple diseases, 
while 292 (93.0%) of the 314 patients aged 80 years and 
older had multiple diseases.

There was a notable sex difference, with 65.1% of males 
and 58.4% of female patients exhibiting multiple dis-
eases. The number of chronic diseases per patient ranged 
from zero to nine, with an average of 2.5. The mean age 
of the subjects was 64.5 years, and a total of 366 patients 
(36.2%) resided in external care facilities, while 401 
(39.7%) were inpatients of other department at the hospi-
tal. The number of medications used ranged from zero to 
19 with an average of 4.0. A total of 112 patients (11.1%) 
were using more than 10 medications. In 115 patients 
(11.4%), hospital dentists collaborated with institutions 
other than the referring one to share medical or dental 
information necessary to hospital dental treatment of the 
patient. Dental and oral surgical treatments (466 cases) 
were most prevalent, followed by inpatient oral care (380 
cases). Significant differences in sex, age, living environ-
ment, patient condition, number of medications used, 
and information sharing were observed when comparing 
patients with 0–1 disease to those with multimorbidity.

The distribution of chronic diseases among all patients 
(Table  2, left) showed that hypertension and digestive 
diseases affected over 30% of all patients, while the six 
less prevalent diseases accounted for less than 10% of all 
cases.
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Determination of the multimorbidity patterns in hospital 
dental patients 65 years and older
Factor analysis identified and extracted five multimorbid-
ity patterns among patients aged 65 years and older (631 
patients), each with cumulative contribution rates greater 
than 35%. Using these factors, cluster analysis was per-
formed to classify the patients into five patterns, with 
each cluster containing more than 15% of the patients. 
Table  2 (right) highlights the central disease (colored 
cells) and the degree of association of each chronic dis-
ease within each cluster (0.3 or higher in bold). Clusters 
1, 2, and 3 displayed a multimorbidity pattern centered 
on stroke, cardiac disease, and gastrointestinal disease 
(≥ 0.9), while cluster 5 featured a multiple disease pat-
tern centered on dyslipidemia and hypertension. Clus-
ter 4 was a multiple disease pattern that was difficult to 
characterize because only lumbar spine disease exceeded 
0.3, while the other chronic diseases did not exceed 0.3. 

Hypertension was highly associated with all patterns, 
while digestive diseases were also highly associated with 
all clusters, except for cluster 4. Lumbar disease scored 
0.25 or higher across all clusters, indicating its relevance 
among many dental patients.

Table  3 illustrates the relationships between each 
cluster and the patient information. Clusters 1, 2, and 5 
included more patients aged > 80 year. Cluster 1 included 
the highest percentage of patients living outside their 
homes and of hospitalized patients. Cluster 5 recorded 
the highest average number of chronic conditions and 
percentage of patients sharing information, whereas 
Cluster 2 included the highest average number of medi-
cations and percentage of patients using > 10 medica-
tions. Cluster 4 included the lowest average number 
of conditions, medications, and information-sharing. 
Regarding the relationship between multimorbidity pat-
terns and hospital dental treatment, more than 35% of 

Table 1  Characteristics of patients with Multimorbidity compared to those with 0–1 chronic conditions
total 0-1chronical condition multimorbidity p-value

Overall 1011 390(38.6) 621(61.4)
Sex
  Male 453(44.8) 158(34.9) 295(65.1) 0.03*
  Female 558(55.2) 232(41.6) 326(58.4)
Age
  Average (year) 64.5 44.4 77.1 < 0.01**
  <50 253(25.0) 234(92.5) 19(7.5) < 0.01*
  50–64 127(12.6) 71(56.0) 56(44.0)
  65–80 317(31.4) 63(20.0) 254(80.0)
  80≦ 314(31.0) 22(7.0) 292(93.0)
Living environment
  Home 645(63.8) 354(54.9) 291(45.1) < 0.01*
  Hospital, nursing home 366(36.2) 36(10.0) 330(90.0)
Patient status
  Inpatient 401(40.0) 56(14.0) 345(86.0) < 0.01*
  Outpatient 610(60.0) 334(54.8) 276(45.2)
Number of concurrent medications
  Average 3.98 0.61 6.09 < 0.01**
  0 306(30.3) 285(93.1) 21(6.9) < 0.01*
  1⁻4 315(31.2) 91(28.9) 224(71.1)
  5⁻9 278(27.5) 14(5.0) 264(95.0)
  ≧10 112(11.0) 0(0) 112(100)
Collaboration with any additional institution
  No 896(88.6) 371(41.4) 525(58.6) < 0.01*
  Yes 115(11.4) 19(16.5) 96(83.5)
Hospital dental treatment category
  Dental and oral surgical treatment 466(46.1) 252(54.1) 214(45.9)
  Non-invasive treatment 165(16.3) 85(51.5) 80(48.5)
  Oral care management during hospitalization 380(37.6) 53(13.9) 327(86.1)
( % )

*chi-square test 

**Student’s-t-test

Demographic, clinical, and hospital dental treatment characteristics of 1,011 patients in a hospital dental clinic, comparing those with multimorbidity (defined as 
≥ 2 chronic conditions) to those with 0–1 chronic conditions. Statistical significance of differences was evaluated using the chi-square test and Student’s t-tests
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patients in Clusters 2, 4, and 5 received dental and oral 
surgical treatment, whereas more than 60% of patients in 
Clusters 1 and 3 received oral care management during 
hospitalization.

Prevalence and patterns of multimorbidity among patients 
aged 65 and older hospitalized in other department and 
receiving treatment at the hospital dental clinic
Among the 334 hospitalized patients aged 65 and older, 
311 (93.1%) had multimorbidity. The primary diseases at 

admission most commonly fell into the gastrointestinal, 
musculoskeletal, neurological, and cardiovascular catego-
ries, forming the common clusters. Respiratory diseases, 
including recurrent aspiration pneumonia, were the most 
common in Cluster 1, suggesting a link with chronic neu-
rological diseases such as stroke. Cluster 5 had the high-
est average disease count, while Cluster 4 had the lowest. 
Patients in Clusters 3, 4, and 5 exhibited a higher degree 
of independence than those in Clusters 1 and 2. The 
mean score of nursing care intensity for Clusters 1 and 

Table 2  Chronic diseases prevalence and cluster patterns in patients aged 65 years and older

Column 2 presents the prevalence of various chronic diseases among all 1,011 patients and Column 3 the respective prevalence in 631 patients aged 65 years and 
older in a hospital dental clinic. Data are presented as the number of patients (n) and percentages (%) per disease category

Columns 4–8 present the cluster analysis results for the 631 patients, aged 65 years and older, with five distinct clusters identified based on the presence of chronic 
diseases. These columns illustrate the strength of the association between diseases within each cluster, with the most prominent diseases highlighted in bold and 
those with a prevalence of 0.3 or higher
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2 was higher than the overall mean for all clusters (6.73). 
Cluster 1 exhibited particularly elevated mean scores for 
in-bed positioning, eating, directing, and managing risky 
behaviors.

Summary of Multimorbidity patterns in hospital dental 
patients
Each cluster is summarized below (refer to Tables  2, 3 
and 4).
Cluster 1: Stroke, digestive diseases, hypertension, and 
neurological disease (patients living outside the home).
Cluster 2: Cardiovascular disease, hypertension, digestive 
disease, and metabolic disease (low independence).
Cluster 3: Digestive disease, hypertension, and 
malignancy.
Cluster 4: Nonspecific patterns with mild lumbar disease.
Cluster 5: Dyslipidemia, hypertension, cardiovascular 
disease, and digestive disease (high independence).

Discussion
We believe that this study reflects the current situation 
and challenges related to multimorbidity among dental 
patients. A systematic review by Nguyen et al. showed 
that the multimorbidity prevalence is notably high 
among people aged 65 years and older [14], and Japan 
with a rapidly aging population, has one of the high-
est global proportions of people aged 65 years and older 
(24.2% in 2022) [24]. This report is pioneering in address-
ing multimorbidity in dentistry, which is especially rel-
evant in Europe, the United States, and Asia where aging 
populations are expected to increase in the near future. 
The prevalence of multimorbidity in this study (86.2%) 
exceeds that in Japan’s general population (62.8% per 
Aoki et al. [16] and 52.0% per Kato et al. [25], underscor-
ing the complexity of hospital dental clinic.

Kuthy reports that older people who are in poorer gen-
eral health and have more medical visits are less likely 
to use dental services [26]. It would be expected that 
patients attending dental clinics would have a lower pro-
portion of older people with multimorbidity and would 

Table 3  Characteristics of patients aged 65 years and older by cluster
Cluster1 Cluster2 Cluster3 Cluster4 Cluster5

Overall 95(15.1) 98(15.5) 127(20.1) 192(30.4) 119(18.8)
Sex
  Male 56(58.9) 58(59.2) 61(48.0) 70(36.5) 46(38.7)
  Female 39(41.1) 40(40.8) 66(52.0) 122(63.5) 73(61.3)
Age
  Average (year) 80.4 81.9 78.6 78.3 80.3
  65–79 39(41.1) 40(40.8) 73(57.5) 109(56.8) 56(47.1)
  80≦ 56(58.9) 58(59.2) 54(42.5) 83(43.2) 63(52.9)
Living environment
  Home 31(32.6) 46(46.9) 56(44.1) 113(58.9) 60(50.4)
  Hospital, nursing home 64(67.4) 52(53.1) 71(55.9) 79(41.1) 59(49.6)
Patient status
  Inpatient 65(68.4) 51(52.0) 81(63.8) 78(40.6) 59(50.6)
  Outpatient 30(31.6) 47(48.0) 46(36.2) 114(59.4) 60(50.4)
Average disease 4.15 4.46 3.29 2.03 4.89
Number of concurrent medications
  Average 6.81 7.53 5.19 3.75 7.03
  0 2(2.1) 1(1.0) 10(7.9) 36(18.8) 2(1.7)
  1⁻4 21(22.1) 27(27.6) 53(41.7) 92(47.9) 29(24.4)
  5⁻9 53(55.8) 43(43.9) 45(35.4) 49(25.5) 61(51.3)
  ≧10 19(20.0) 27(27.6) 19(15.0) 15(7.8) 27(22.7)
Collaboration with any additional institution
  No 79(83.2) 80(81.6) 111(87.4) 173(90.1) 96(80.7)
  Yes 16(16.8) 18(18.4) 16(12.6) 19(9.9) 23(19.3)
Hospital dental treatment category
  Dental and oral surgical treatment 27(28.4) 40(40.9) 29(22.8) 69(35.9) 44(37.0)
  Non-invasive treatment 11(11.6) 10(10.2) 19(15.0) 42(21.9) 14(11.8)
  Oral care management during hospitalization 57(60.0) 48(49.0) 79(62.2) 81(42.2) 61(51.3)
( ) the percentage within the cluster

Characteristics, clinical features, and hospital dental treatment details of 631 patients aged 65 years and older, categorized into five distinct clusters based on 
multimorbidity patterns
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be more likely to receive preventive dental services. In 
contrast, hospital dental clinic tends to cater to older and 
medically complex patients. This is because they receive 
many referrals for treatment of patients with systemic 
disease from surrounding dental clinics and referrals of 
patients with dental diseases and oral care requests from 
other departments in the hospital. Therefore, hospital 
dental patients should be considered when analyzing 
disease patterns in patients with multimorbidity requir-
ing dental care. However, age demographics, and dental 
services vary across countries and hospitals. For example, 
in a survey of 233 dental surgery patients at an Australian 
university hospital, the prevalence of multimorbidity was 
33.0%, but only 17.6% of these patients were over 65 years 
old [27]. This suggests that the multimorbidity preva-
lence and patterns may differ because of Australia’s lower 
aging rate (14.8% in 2022) [24] than that of Japan’s as well 
as differences in patient types and dental practices.

However, even within Japan, there are differences 
in age and disease distribution among hospitals and 
regions, which may alter the results. Data collection and 
analysis were conducted by one person collating medical 
history data from shared hospital medical records. How-
ever, the medical history data records were collected by 
several health care professionals with different clinical 
experiences, which may have resulted in unknown mis-
classifications of medical conditions and medications. 
There may also have been patient recall bias in the self-
administered questionnaires.

A review by The Kudesia et al. recommended using a 
variety of methods to analyze the prevalence and patterns 
of multimorbidity, emphasizing that a transparent and 
consistent study design is important for accurate cross-
study comparisons [28]. This study used unsupervised 
cluster analysis (the k-means method), which has been 
applied in several reports [29, 30, 31]. Clustering can 
be either hierarchical or non-hierarchical. Compared to 
hierarchies, non-hierarchies (k-means) are less suscep-
tible to outliers, distance measures and irrelevant vari-
ables, and do not require a distance matrix, making them 
suitable for analyzing large data sets [32, 33, 34]. The 
method also identifies subgroups of patients with multi-
morbidity and reveals their respective disease patterns, 
contributing to the understanding of biological hetero-
geneity and the development of more effective patient 
management [35]. In unsupervised learning, there are no 
data for correct answers and correct answers are inferred 
from input data, allowing the results to be interpreted 
in the context of each country’s or institution’s patient 
groups. We believe that this method could be valuable in 
managing multimorbidity.

Notably, few studies have included dental disease as a 
part of chronic multimorbidity (Ghosh et al.) [36]. This 
may stem from oral hygiene often being of low priority 
for multimorbid patients [37]. Including issues with oral 
health as a chronic disease in multimorbidity (Mirza et 
al.) [12] would assist non-dental professionals, such as 

Table 4  Clinical and care characteristics of hospitalized patients aged 65 years and older by cluster
Cluster1 Cluster2 Cluster3 Cluster4 Cluster5

Over all 334 65(19.5) 51(15.3) 81(24.3) 78(23.4) 59(17.7)
Main disease for admission
  Gastrointestinal diseases 77 8 10 42 8 9
  Musculoskeletal disorders 72 9 11 11 29 12
  Neurological disorders 53 24 5 5 6 13
  Respiratory diseases 47 14 8 10 8 7
  Hematologic diseases 25 0 0 5 13 7
  Renal and male genitourinary diseases 21 7 5 2 3 4
  Cardiovascular diseases 15 1 10 0 1 3
  Other diseases 24 2 2 6 10 4
Average diseases 3.85 4.29 4.78 3.33 2.46 5.08
Degree of independence living
  High independence 189 22 18 60 47 42
  Low independence 145 43 33 21 31 17
Average score of nursing care intensity 6.73 8.00 7.65 5.58 6.73 6.10
  Repositioning 1.46 1.71 1.63 1.33 1.42 1.24
  Transfer 1.54 1.72 1.73 1.41 1.51 1.42
  Oral hygiene 0.86 0.91 0.94 0.81 0.86 0.81
  Eating 1.01 1.34 1.16 0.70 0.92 1.03
  Dressing and undressing 1.53 1.74 1.76 1.37 1.45 1.42
  Instruction 0.46 0.71 0.57 0.31 0.41 0.37
  Risk behavior 0.64 0.98 0.90 0.42 0.54 0.47
Clinical and care characteristics of 334 hospitalized patients aged 65 years and older, categorized into five distinct clusters based on multimorbidity patterns



Page 8 of 10Matsumoto et al. BMC Geriatrics          (2025) 25:362 

medical doctors, develop appropriate care plans and 
avoid fragmented dental treatment and care.

In this study, multimorbidity was defined as the pres-
ence of two or more chronic conditions aside from dental 
diseases. Among the patients aged 65 years and older, 546 
(86.5%) belonged to this category. Including 68 patients 
with a single chronic condition brought the total to 614, 
representing 97.3% of the study population. This high-
lights that most hospital dental patients aged 65 years 
and older require care planning that addresses more than 
just dental conditions, underscoring the need for a strati-
fied and efficient approach to health resource allocation 
to enhance dental care safety.

Patients with multimorbidity face challenges such as 
lack of decision-making support, ineffective communi-
cation, and fragmented health services [38] potentially 
resulting in “fragmented, incomplete, inefficient, and 
ineffective” care. Addressing these issues requires micro- 
and meso-level strategies that prioritize healthcare 
resource allocation and effective communication tailored 
to the specific characteristics of each multimorbidity pat-
tern [5, 10, 11]. A similar approach is needed for dental 
patients, aligning with the cluster-specific attributes of 
each cluster identified in this study:

Cluster 1, including stroke, digestive diseases, hyper-
tension, and neurological disease (patients living out-
side the home), is marked by a high proportion of 
hospitalized, low independence patients who often move 
between hospitals and nursing homes, complicating con-
tinuity of care because they have difficulty making their 
own decisions. This can result in fragmented dental 
information and reduced efficiency. Dental professionals 
can aid in preventing aspiration pneumonia by collabo-
rating with other hospital staff members [39]. Integrating 
dental information into shared networks enables smooth 
information exchange between primary care physicians 
and dentists. Effective management of this complex clus-
ter depends on close collaboration among caregivers.

Cluster 2, incorporating cardiovascular disease, hyper-
tension, digestive disease, and metabolic disease (low 
independence), includes patients requiring multiple 
medications, complicating the management of highly 
invasive oral procedures. To enhance safety, physicians 
and caregivers need to improve coordination between 
themselves. Hospitalized patients, like those in Cluster 
1, often have lower levels of independence. Additionally, 
conditions such as diabetes, kidney disease, dialysis, and 
cardiovascular disease impact dental disease, requiring 
careful timing and medication for dental treatments and 
oral surgeries. Hospital dentists play a central role in oral 
care and collaborative care efforts. A system or device 
enabling real-time patient status updates for both physi-
cians and hospital dentists would be highly beneficial.

Cluster 5 shares focus on cardiovascular disease with 
Cluster 2 but involves more independent patients. Pro-
viding information on multimorbidity, medication sta-
tus, frailty, and self-management guidance as well as 
improving oral health literacy, can prevent cardiovascu-
lar disease and decline in ADL due to chronic conditions. 
Collaboration between hospitals and clinics is required to 
support dentists involved primary care in providing care 
focused on patients’ daily lives.

Cluster 4 involves a younger, less medicated, and more 
independent patients, primarily with a mild relation of 
lumbar disease pattern. The decline in physical function 
may continue in the future, underscoring the need for all 
dental professionals to enhance health literacy of patients 
to help prevent disease progression and increased medi-
cation use. In this study, lumbar disease was not the 
central condition in any cluster but appeared as a mild 
relation across all clusters. Given the high prevalence of 
osteoporosis among lumbar diseases in this study, hospi-
tal dental clinics may frequently encounter many patients 
with this condition, regardless of other chronic diseases. 
Dentists can contribute not only to the prevention of 
medication-related osteonecrosis of the jaw [40] but also 
to supporting osteoporosis treatment adherence by col-
laborating with physicians and pharmacists to ensure 
patients continue their osteoporosis medication. Hospital 
dental professionals are increasingly involved in multidis-
ciplinary teams, such as osteoporosis liaison services in 
Japan.

Patients in Cluster 3 had a higher rate of oral care 
management during hospitalization than those in the 
other clusters. In Japan, the “perioperative oral manage-
ment fee” has been listed since 2012, and is now being 
performed by universal health insurance system, mainly 
by hospital dentists. This is aimed at preventing postop-
erative pneumonia from general anesthesia surgery, pre-
venting dental damage from intubation, and preventing 
infections and mucositis originating from oral contami-
nation during chemotherapy. Cluster 3 is the multimor-
bidity pattern, centered gastrointestinal diseases and 
malignant tumors, and many of them were hospitalized 
for the purpose of surgery and chemotherapy of other 
department in the hospital and as a result, we consider 
that they had more oral care management during hospi-
talization.　

A hygienist-centered triage system has proven effective 
for preventing postoperative pneumonia [41]. Similarly 
in this study, dental hygienists take the lead in assessing 
oral infection status and risk of tooth loss and conduct-
ing oral screenings, based on the dentist’s guidelines and 
instructions. To serve a large number of eligible patients 
with limited human resources, a system is in place to 
stratify the intensity of oral care by patient. Integrating 
dental and oral care plans with overall medical treatment 
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requires collaboration among dentists, dental hygienists, 
physicians, and nurses.

In an aging society like Japan, where medical resources 
are relatively decreasing, incentives are crucial to ensure 
that healthcare providers and institutions can continue 
to offer adequate care for patients with high complexity. 
One possible form is an increase in reimbursement for 
dental treatment of complex patients under the public 
insurance system, functioning as a macro-level support 
mechanism for multimorbidity.

This study was limited to chronic disease patterns, 
but factors like independence and nursing care inten-
sity—which add to patient complexity—were identified 
as potentially relevant. Thus, further research is required 
to develop suitable indicators for efficient triage of dental 
service targets.

A bottom-up care model is essential for supporting a 
patient-centered approach to multimorbidity [42]. Sup-
port systems for multimorbidity patients to self-manage, 
communication between patients and health care provid-
ers, and communication between health care providers 
have been proposed, and the five patterns divided in this 
study also refer to the bottom-up type. To address the 
diverse needs of patients, a system centered on general-
ists, who can integrate a broad range of knowledge into 
personalized care, is required. Moreover, enhancing com-
munication and collaboration across medical systems 
is also critical for patient safety [43]. Dental profession-
als play a key role as managers of oral health care who 
can promote integration of oral health care and primary 
care. In particular, dental hygienists can address both oral 
health care and patient primary care issues through com-
prehensive patient-centered care and collaboration and 
appropriate referrals.

Conclusion
This study identified the prevalence and disease combi-
nation patterns of multimorbidity among older patients 
of a hospital dental clinic in Japan, providing valuable 
insights to help dental professionals enhance care and 
manage complex multimorbidity cases.
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