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Abstract

Objective
This study aimed to assess the status of oral health-related quality of life (OHRQoL) and to explore its
associated factors among care-dependent older residents in integrated medical and nursing care
institutions, including caregiver-related factors.

Methods
A cross-sectional study was conducted from May to November 2025. A convenience sample of 150
care-dependent older patient-caregiver dyads was recruited from two institutions in Nanjing. OHRQoL
was assessed using the Geriatric Oral Health Assessment Index (GOHAI). Data were collected via face-
to-face examinations and questionnaires, including patient demographics, systemic and functional
status (Barthel Index, Mini-Mental State Examination, Mini Nutritional Assessment Short-Form), oral
clinical conditions (DMFT index, Gingival Index), and caregiver factors (knowledge, attitudes). Multiple
linear regression was used to analyze the independent associations of various factors with OHRQoL.

Results
The mean GOHAI score was 39.04 ± 9.29. Multiple linear regression analysis showed that nutritional
status (B = 1.516, 95% CI: 0.910 to 2.121, p < 0.001), activities of daily living (B = 0.222, 95% CI: 0.136 to
0.308, p < 0.001), education level (primary school: B = -2.862, 95% CI: -4.678 to -1.046, p = 0.002; illiteracy:
B = -4.334, 95% CI: -6.755 to -1.912, p = 0.001), and prosthetic status (non-ideal: B = -4.554, 95% CI:
-6.762 to -2.347, p < 0.001) were significantly associated with OHRQoL. Caregivers' oral health
knowledge (B = 0.118, 95% CI: -0.330 to 0.565, p > 0.05) and attitude scores (B = 0.003, 95% CI: -0.094 to
0.101, p > 0.05) showed no significant association.

Conclusion
Lower OHRQoL in care-dependent older residents was associated with poorer nutritional status, lower
functional ability, lower education level, and non-ideal prosthetic status. Caregiver-related factors,
including knowledge and attitudes, were not significantly associated with OHRQoL. These findings
suggest that attention to nutritional support, functional maintenance, and appropriate prosthetic
rehabilitation may be relevant to improving OHRQoL in this population, although further research is
needed to confirm these associations.

1 Background
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The phenomenon of global population aging presents a significant public health challenge in the
twenty-first century[1]. Within this framework, integrated medical and nursing care institutions have
become critical hubs for post-acute rehabilitation and long-term care[2]. The older residents who are

care-dependent or semi-dependent constitute a particularly vulnerable health subgroup[2–3]. There is
an urgent need to transition the assessment of health outcomes for this population from traditional
metrics centered on disease and disability to a more comprehensive focus on health-related quality
of life (HRQoL). HRQoL encompasses an individual's subjective experiences across dimensions of
physical function, psychological well-being, and social participation[4–5], thereby offering an
essential perspective for understanding the authentic lived experiences of older adults[4].

Within the multifaceted realm of health, OHRQoL constitutes a vital yet frequently undervalued
component[6]. OHRQoL transcends conventional clinical metrics, such as dental caries and
periodontal disease, by emphasizing the subjective repercussions of oral health conditions on an
individual's daily activities, comfort, and social interactions[7–9]. In the context of this population,
diminished OHRQoL not only reflects challenges such as masticatory pain and compromised
nutritional intake but is also intricately associated with social isolation, heightened risk of
depression, and diminished overall life satisfaction[7, 9]. Importantly, unlike community-dwelling older
adults who are capable of self-care, care-dependent residents lack the ability to maintain their own
oral health. As a result, their OHRQoL is closely related to the care they receive[6, 8, 10].

The interplay between oral health and nutritional status is both bidirectional and intricate.
Deterioration in oral health, evidenced by tooth loss, diminished occlusal force, or oral discomfort,
can impair masticatory function and diminish meal enjoyment, leading to limited dietary choices
and insufficient nutrient intake, and may be associated with an increased risk of malnutrition[11].
Conversely, malnutrition, especially deficiencies in proteins, vitamins, and minerals, may be
associated with changes in oral mucosal integrity, immune defense, and tissue repair capacity, and
may be associated with periodontal inflammation and dental caries[12]. This cyclical interaction
between oral health and nutrition has been demonstrated to be significantly associated with
OHRQoL in older populations[13]. For care-dependent older residents, who frequently experience
multiple comorbidities and functional limitations, this bidirectional relationship may be particularly
pronounced, as they may be at greater risk of both oral health deterioration and nutritional
decline[14].

Building on this perspective, recent evidence has established a connection between OHRQoL and
unfavorable body mass index (BMI) in older adults. Dibello et al. (2023) demonstrated that
diminished OHRQoL, particularly in domains concerning physical pain and functional limitation, is
significantly associated with an increased risk of being underweight or obese in a community-
dwelling older population[15]. This finding implies that the oral health–nutrition interface extends
beyond mere nutrient intake, encompassing systemic vulnerabilities such as weight dysregulation.
Integrating these findings positions the oral health of these individuals within a comprehensive
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geriatric health framework, where oral conditions are not only local issues but also markers of
overall physiological imbalance.

Existing research has begun to delineate a complex, multi-layered framework of influences. The
objective oral clinical status serves as the biological foundation; untreated dental caries, painful
periodontal diseases, and ill-fitting dentures have consistently been associated with low scores on
geriatric oral health assessment indices[16–17]. For individuals who are functionally dependent,
regular daily oral hygiene is essential for preventing complications[18]. Moreover, when oral health
issues arise, the prompt utilization of professional dental services is essential for arresting disease
progression and enhancing quality of life[16]. However, this population encounters substantial
barriers in accessing such services, with utilization rates that are lower than those observed in the
general population[17, 19].

Caregivers' knowledge and attitudes toward oral health are considered important potential factors
associated with the quality of care provided to dependent residents. At the individual level,
caregivers' knowledge of oral health is significantly related to their comprehension of appropriate
care practices, while their attitudes play a key role in shaping the motivation and priority assigned to
oral care tasks[20]. However, empirical evidence on the direct association between caregiver
cognitive factors and residents' OHRQoL in institutional settings remains limited and
inconclusive[21–22].

The selection of variables in this study was guided by Andersen's Behavioral Model of Health
Services Use, which conceptualizes health outcomes as a function of predisposing characteristics,
enabling resources, and need factors[23]. Accordingly, patient-related variables—including functional
status, cognitive function, nutritional status, and oral clinical conditions—were considered as need
factors, while caregiver-related variables—knowledge and attitudes—were treated as enabling
resources associated with care delivery and, ultimately, OHRQoL in this vulnerable population. Given
the limited research specifically targeting OHRQoL among care-dependent older residents in
integrated medical and nursing care institutions in China, this study was primarily exploratory in
nature. The selection of these variables was further guided by a comprehensive review of the
literature on factors associated with OHRQoL in older populations, as well as clinical observations in
long-term care settings. Accordingly, this study sought to: (1) evaluate the current state of OHRQoL
among care-dependent older residents within integrated medical and nursing care institutions; and
(2) explore factors associated with OHRQoL, with a particular focus on patients' oral health status,
functional capacity, and the role of caregiver-related factors. The anticipated findings aim to furnish
evidence-based insights to inform the development of more comprehensive and contextually
tailored oral health promotion strategies in institutional environments.

2 Method

2.1 Study design and participants
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This study employed a cross-sectional survey design, with participants recruited from two integrated
medical and nursing care institutions located in Nanjing, China. Utilizing a convenience sampling
approach, all care-dependent older residents who met the specified criteria between May and November
2025 were screened. The inclusion criteria for participants were as follows: (1) age of 60 years or older;
(2) a Barthel Index score of 60 or less, indicating a dependent or semi-dependent status; (3) an
anticipated hospital stay of at least 7 days; and (4) provision of informed consent by the patient or their
legal guardian. In this study, "care-dependent" was operationally defined as a Barthel Index score of 60 or
less, indicating moderate to severe functional dependence. This cutoff is consistent with established
criteria in geriatric research, where scores of 60 or below are commonly used to classify individuals as
requiring significant assistance with activities of daily living[24–25]. Exclusion criteria encompassed: (1)
patients in the terminal stage of illness or with unstable vital signs; (2) patients with severe
communication barriers who could not provide valid information through their primary caregiver (e.g.,
severe aphasia); (3) patients with a history of severe mental illness; and (4) patients who had
participated in other interventional clinical studies within the preceding three months. Ultimately, the
study included 150 pairs of care-dependent older patients and their primary caregivers. All data were
collected through face-to-face interviews and clinical examinations, with trained research assistants
verifying questionnaire completeness in real time.

2.2 Study variables and measurement tools

2.2.1 Outcome variable
The assessment of oral health-related quality of life was conducted utilizing the Chinese version of the
Geriatric Oral Health Assessment Index (GOHAI)[26]. This instrument consists of 12 items aimed at
evaluating the associations of oral health issues on physiological function, pain or discomfort, and
psychosocial function in this population. The cumulative score spans from 12 to 60, with elevated
scores indicating better OHRQoL. The reliability and validity of this Mandarin Chinese version have been
confirmed within the older adult demographic in China, demonstrating excellent internal consistency
(Cronbach's α = 0.81), a split-half reliability coefficient of 0.80, and satisfactory construct validity[26–27].
For participants who were able to cooperate with the assessment, including those with mild to moderate
cognitive impairment, the GOHAI was administered through face-to-face interviews by trained research
assistants, who read each item aloud and verified responses in real time. As specified in the exclusion
criteria, individuals with severe communication disorders, severe cognitive impairment, or severe mental
illness who could not provide valid information were not enrolled in the study.

2.2.2 Core variables
The patient systemic and functional factors:

1. Functional status was assessed using the Chinese version of the Barthel Index (BI)[28]. This scale
measures ten basic daily living activities, such as feeding, bathing, dressing, toileting, and walking,
with scores ranging from 0 to 100. Higher scores indicate more independence. Disability levels were
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categorized as severe dependence (≤ 40 points), moderate dependence (41–60 points), mild
dependence (61–99 points), and full independence (100 points). The Barthel Index has shown good
internal consistency (Cronbach's α > 0.80) in studies[28–29].

2. Cognitive function was evaluated with the Chinese version of the Mini-Mental State Examination
(MMSE)[30]. The MMSE yields a total score ranging from 0 to 30. To enhance the precision of
cognitive impairment identification, MMSE scores were adjusted for educational attainment in
accordance with established Chinese norms[31]. The following cutoff scores were applied: ≤17 for
individuals without formal education, ≤ 20 for those with primary education (up to 6 years of
schooling), and ≤ 24 for individuals with secondary education or higher (more than 6 years of
schooling). Scores at or below these specified thresholds were indicative of cognitive impairment.
The MMSE has demonstrated robust internal consistency, with Cronbach’s alpha values ranging
from 0.780 to 0.908, and exhibits satisfactory item discrimination[30, 32].

(3) The nutritional status of participants was evaluated utilizing the Mini Nutritional Assessment Short-
Form (MNA-SF)[33]. This instrument consists of six components, including a decline in body mass index,
weight loss, acute disease or psychological stress, mobility, neuropsychological issues, and reduced
food intake or anorexia, yielding a total score ranging from 0 to 14. Nutritional status was classified
based on the following scoring criteria: malnutrition (≤ 7 points), at risk of malnutrition (8–11 points),
and normal nutritional status (12–14 points). The MNA-SF is a widely employed nutritional screening
tool, with its validity and reliability extensively established and corroborated in numerous studies
involving older adults, effectively differentiating between various nutritional statuses[34–35].

The oral clinical factors:

(1) For the assessment of dental caries status, the Decayed, Missing, and Filled Teeth (DMFT) index was
employed[36]. This index quantifies the total number of decayed, missing due to caries, and filled teeth
per patient, with each tooth categorized exclusively as decayed (D), missing (M), or filled (F), yielding a
total score between 0 and 32. A higher score indicates a more severe cumulative history of dental caries.

(2) Periodontal status was evaluated using the Gingival Index (GI)[37]. The condition of the gingival tissue
around each scorable tooth was scored on a scale of 0 to 3 (0 = healthy gingiva, 1 = mild inflammation, 2 
= moderate inflammation, 3 = severe inflammation), and the mean score across all scorable teeth was
calculated to reflect the overall level of gingival inflammation. A higher mean score indicates more
severe gingival inflammation. The GI was assessed only for participants with at least one scorable
natural tooth. For edentulous participants, the GI could not be calculated, and these individuals were
excluded from analyses involving this variable.

(3) Prosthetic status was recorded and categorized into "Ideal status" (functioning and well-fitting
prostheses, such as dentures or fixed bridges) and "Non-ideal status," which included two subtypes:
"Present but not in use" (prostheses that exist but are not worn by the patient) and "Not restored"
(missing teeth without any prosthetic replacement).

Page 6/22



Caregiver-related factors:

1. Knowledge and attitudes: These were assessed using the "Oral Health Knowledge and Attitudes
Questionnaire for Caregivers of Dependent Older Adults," which was revised based on the
framework and key findings of China’s Fourth National Oral Health Epidemiological Survey[38–39].
The knowledge section consisted of true/false items, with 1 point awarded for each correct answer
and 0 points for incorrect or uncertain responses. The total knowledge score ranged from 0 to 8,
with higher scores indicating better oral health knowledge. The knowledge section demonstrated
acceptable internal consistency in this sample (Cronbach's α = 0.721). The attitude section included
8 items rated on a 5-point Likert scale, with items 4 and 7 being reverse-scored. The total attitude
score ranged from 8 to 40, with higher scores reflecting more positive attitudes toward maintaining
oral health in this population. The attitude section showed good internal consistency in this sample
(Cronbach's α = 0.763).

2.2.3 Covariates
Sociodemographic characteristics included age, sex, and education level. Health status was assessed
using the Charlson Comorbidity Index (CCI) score and the number of medications.

2.3 Statistical Analysis
The data analysis was performed using SPSS version 26.0. Continuous variables were presented as
mean ± standard deviation, while categorical variables were expressed as frequencies and percentages.
To preliminarily identify variables associated with GOHAI scores, univariate analyses including t‑tests,
analysis of variance (ANOVA), and correlation analyses were conducted. Variables that were statistically
significant in the univariate analyses were entered into a multiple linear regression model to assess their
independent associations with GOHAI scores. Continuous variables were directly entered into the model,
and categorical variables (e.g., education level) were converted into dummy variables prior to entry.
Regression results are reported as unstandardized coefficients (B) with 95% confidence intervals and
p‑values, with the significance level set at α = 0.05 (two‑tailed).

3 Results

3.1 Basic characteristics of the study participants
(Table 1.)
The study comprised 150 care-dependent older residents. As detailed in Table 1, the participants had a
mean age of 82.66 years (SD = 8.15), with 45.3% being male. In terms of educational attainment, 13.3%
were illiterate, 39.4% had completed primary education, and 47.3% had attained junior high school
education or higher.
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The participants demonstrated a substantial burden of chronic diseases and functional impairments.
The mean CCI score was 5.01 (SD = 0.95), and participants were taking an average of 7.02 medications
(SD = 1.13). Functional assessment using the Barthel Index revealed severe dependency, with a mean
score of 34.57 (SD = 6.36). Cognitive impairment was present in 68.7% of the sample, with a mean
MMSE score of 17.94 (SD = 6.45). Nutritional assessment indicated that 63.3% of participants were
either malnourished or at risk of malnutrition, with a mean MNA-SF score of 10.47 (SD = 2.29).

Oral health status was predominantly suboptimal. The mean DMFT score was 25.17 (SD = 5.04),
indicating a substantial cumulative burden of dental caries. Among the 150 participants, 11 (7.3%) were
edentulous and were excluded from GI-related analyses. The mean Gingival Index was 1.39 (SD = 0.73),
suggesting mild to moderate gingival inflammation. Regarding prosthetic status, only 22.7% of
participants had prostheses in ideal condition, whereas the remaining 77.3% had non-ideal prostheses,
including those that were damaged or not in use.
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Table 1
Characteristics of the Study Population: Frail Elderly Inpatients

and Associated Caregiver Factors (N = 150)
Characteristic Mean ± SD / n (%)

Patient sociodemographics  

Age, years 82.66 ± 8.15

Male sex 68 (45.3%)

Education level  

Illiteracy 20 (13.3%)

Primary school 59 (39.4%)

Junior high or above 71 (47.3%)

Patient systemic and functional factors  

Charlson Comorbidity Index (CCI) 5.01 ± 0.95

Number of medications 7.02 ± 1.13

Barthel Index (BI) score 34.57 ± 6.36

MMSE score 17.94 ± 6.45

Presence of cognitive impairment 103 (68.7%)

MNA-SF score 10.47 ± 2.29

Malnourished or at risk 95 (63.3%)

Patient oral health status  

DMFT Index 25.17 ± 5.04

Gingival Index (GI) 1.39 ± 0.73#

Prosthetic Status, n (%)  

Ideal condition 34 (22.7%)

Non-ideal condition 116 (77.3%)

#For the Gingival Index (GI), 11 edentulous participants were excluded from the analysis; therefore, the
descriptive statistics for GI are based on 139 participants

3.2 Cross-sectional comparison of GOHAI scores among
care-dependent older residents (Table 2.)
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In this study, the average total GOHAI score for care-dependent older residents was 39.04 ± 9.29.
Previous studies have reported mean GOHAI scores ranging from 49.0 to 53.3 in community-dwelling
populations and from 50.0 to 53.3 in institutionalized populations[10, 40–42]. Direct comparisons between
studies should be made with caution, as differences in sample characteristics, care settings, cultural
context, and measurement conditions may contribute to the observed variations.

Table 2
Comparison of Oral Health-Related Quality of Life (GOHAI Scores) Between the Present Sample and

Selected Reference Populations
Reference Population
(Source)

Key Sample
Characteristics

Sample Size
(N)

GOHAI Total
Score

Mean ± SD

   

Present Study Sample Mean age 82.79, care-
dependent

150 39.04 ± 9.29    

Community-dwelling older
adults

         

Fukuda M (2025, China) Mean age 76.4,
independent

143 49.0 ± 4.0    

İnal Özün Ö (2025, Turkey) Mean age 73.76,
independent

152 52.1    

Institutionalized older
adults

         

Bianco A (2021, Italy) Mean age 82.7, care-
dependent

288 53.3 ± 6.3    

Najla Chebib (2025,
Switzerland)

Mean age 88.5, care-
dependent

23# 50    

Note: Values from reference populations are presented as reported in the original studies.
Comparisons are descriptive only; no statistical tests were performed due to the absence of
raw data from reference samples.

# The sample size of control group at baseline in the original study.

   

3.3 Univariate analysis of patient-related factors and
OHRQoL (Table 3.)
The systemic health and functional status of patients emerged as the most significant factors
associated with GOHAI scores. The Barthel Index, which assesses activities of daily living, demonstrated
the strongest positive correlation (r = 0.807, p < 0.001). Similarly, enhanced cognitive function, as
measured by the MMSE score (r = 0.680, p < 0.001), and improved nutritional status, as indicated by the
MNA-SF score (r = 0.796, p < 0.001), were also strongly associated with higher GOHAI scores. In contrast,
the Charlson Comorbidity Index (r = -0.250, p = 0.002) and the number of medications (r = -0.206, p = 
0.012) exhibited negative correlations with GOHAI scores.
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Oral clinical conditions also demonstrated significant associations with GOHAI scores. There were
notable negative correlations between caries experience, as measured by the DMFT index (r = -0.583, p < 
0.001), and gingival inflammation, as assessed by the GI index (r = -0.320, p < 0.001). Furthermore,
participants using non-ideal dentures had significantly lower GOHAI scores compared to those with ideal
dentures (36.39 ± 8.65 vs. 48.09 ± 4.46; p < 0.001).

Among sociodemographic variables, the level of education showed a particularly significant association,
with GOHAI scores increasing substantially with higher educational attainment. In contrast, age and sex
did not show a significant association with GOHAI scores.
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Table 3
Univariate Analysis of Patient-Related Factors Associated with GOHAI Score*

Characteristics Value/Categories Association with
GOHAI

P-value

Continuous variables   r  

Age (years)   -0.100 0.221

Charlson Comorbidity Index
(CCI)

  -0.250 0.002

Number of medications   -0.206 0.012

Barthel Index score   0.807 <0.001

MMSE score   0.680 <0.001

MNA-SF score   0.796 <0.001

DMFT Index   -0.583 <0.001

Gingival Index (GI)   -0.320 <0.001

Categorical variables   Mean ± SD  

Sex Male 39.72 ± 8.77 0.416

  Female 38.48 ± 9.72  

Education level Illiteracy 34.64 ± 8.28 <0.001

  Primary school 36.82 ± 9.00  

  Junior high or above 42.04 ± 8.89  

Prosthetic Status Ideal Condition 48.09 ± 4.46 <0.001

  NonI-deal Condition 36.39 ± 8.65  

*For continuous variables, correlation coefficient (r) is reported. For categorical variables, GOHAI
score (Mean ± SD) is reported. P-values are from correlation analysis (continuous), t-test
(dichotomous), or ANOVA (categorical). Significant results are in bold (P < 0.05). For the Gingival
Index (GI), 11 edentulous participants were excluded from the analysis; therefore, the descriptive
statistics for GI are based on 139 participants.

3.4 Univariate analysis of caregiver-related factors and
OHRQoL (Table 4.)
An analysis of caregiver-related factors, as presented in Table 4, indicated that there was no significant
correlation between caregivers' levels of oral health knowledge (r = -0.069, p = 0.398) or their attitude
scores (r = 0.100, p = 0.223) and the GOHAI scores of patients.
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Table 4
Correlation of Caregiver Knowledge and Attitudes with GOHAI Score*

Characteristics Association with GOHAI P-value

Continuous variables r  

Oral health knowledge score -0.069 0.398

Oral health attitude score 0.100 0.223

*Correlation coefficients (r) and P-values are from correlation analysis.

3.5 Regression analysis of factors associated with
OHRQoL (Table 5.)
Multiple linear regression analysis was conducted to identify factors independently associated with
GOHAI scores. Variables that were statistically significant in the univariate analyses were entered into
the regression model. The results showed that education level, Barthel Index, MNA-SF score, and
prosthetic status were significant independent correlates of GOHAI. Compared with participants with
junior high school education or above, those with primary school education had significantly lower
GOHAI scores (B = -2.862, 95% CI: -4.678 to -1.046, p = 0.002), and those who were illiterate had even
lower scores (B = -4.334, 95% CI: -6.755 to -1.912, p = 0.001). Higher Barthel Index scores were
associated with higher GOHAI scores (B = 0.222, 95% CI: 0.136 to 0.308, p < 0.001). Similarly, higher
MNA-SF scores were associated with higher GOHAI scores (B = 1.516, 95% CI: 0.910 to 2.121, p < 0.001).
Regarding prosthetic status, participants with non-ideal prostheses had significantly lower GOHAI scores
compared to those with ideal prostheses (B = -4.554, 95% CI: -6.762 to -2.347, p < 0.001).

Table 5
Multiple Linear Regression Analysis of Factors Associated with GOHAI

Score
Characteristics B (95% CI) P

Education (Ref: Junior high or above)    

Primary school -2.862(-4.678,-1.046) 0.002

Illiteracy -4.334(-6.755,-1.912) 0.001

Barthel Index score 0.222(0.136,0.308) <0.001

MNA-SF score 1.516(0.910,2.121) <0.001

Prosthetic Status (Ref: Ideal) -4.554(-6.762,-2.347) <0.001

4 Discussions
This study evaluated OHRQoL among care-dependent older residents within the specific framework of
integrated medical and nursing care institutions in China, incorporating an analysis of multidimensional
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influencing factors from both patient and caregiver perspectives. The principal findings are as follows:
Firstly, the OHRQoL level of patients in this study was lower than that observed in community-dwelling
and even some institutionalized older adult populations, both domestically and internationally[10, 40–42].
Secondly, regression analysis revealed that patients' nutritional status, activities of daily living, education
level, and prosthetic status were significantly associated with their OHRQoL. In contrast, caregivers' oral
health knowledge and attitudes did not demonstrate a significant independent association.

The reduced OHRQoL scores identified in this study indicate a pronounced aggregation of various
vulnerabilities within the oral health domain. The study cohort, with a mean age surpassing 82 years,
exhibited a high prevalence of multiple chronic conditions, moderate to severe functional dependency,
and increased risks of cognitive impairment and malnutrition. This constellation of features collectively
represents a "high-risk" physiological background that may be associated with health deterioration and a
decline in quality of life[43–44]. Within this context, oral health issues—often regarded as "non-life-
threatening"—are prone to being overlooked or deferred by patients, family members, and busy clinical
staff[45]. Consequently, minor discomfort may become a persistent stressor that is associated with
eating, social interaction, and comfort, and ultimately with a significant reduction in overall OHRQoL.

A comparison with existing literature provides additional context for interpreting the GOHAI scores
observed in this sample. The mean GOHAI score in this study was 39.04, compared with 53.3 reported
for Italian nursing home residents[42] and 50.0 for Swiss nursing home residents[10] in previous studies.
These comparisons are descriptive and should be interpreted with caution, as differences in sample
characteristics, care settings, cultural context, oral health service systems, and measurement conditions
may explain the observed differences. Additionally, the present sample was drawn from institutions
characterized by “integrated medical and nursing care,” where residents tend to have more complex
medical needs and higher levels of dependency[46]. This finding highlights the importance of
acknowledging heterogeneity across institutional settings and considering the specific characteristics of
particularly vulnerable subgroups when evaluating and enhancing the oral health of institutionalized
older adults[47].

Regression analysis showed that nutritional status was significantly associated with OHRQoL in care-
dependent older residents, with each one-point increase in MNA-SF corresponding to a 1.516-point
increase in GOHAI score. This finding underscores the importance of adequate nutrition as a
foundational condition for sustaining health and quality of life in later years. Adequate nutrition provides
the physiological basis for maintaining oral mucosal integrity, saliva secretion, and immune defense,
which are closely linked to oral disease resistance and repair capacity[48–49]. These findings suggest that
nutritional assessment and support should be integrated into routine care for this population to maintain
oral and general health.

In addition, education level emerged as a significant factor associated with OHRQoL. Participants with
lower educational attainment—particularly those who were illiterate or had only primary school
education—had significantly lower GOHAI scores compared to those with junior high school education or
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above. This association may reflect the broader influence of health literacy on oral health behaviors and
healthcare utilization[50]. Individuals with higher education levels are more likely to possess greater
health awareness, adopt preventive oral hygiene practices, and seek timely professional dental care. The
cumulative advantage of higher education across the life course may also contribute to better health
outcomes in later life, including oral health[51]. These findings suggest that socioeconomic factors, such
as education, should be considered in understanding OHRQoL in this vulnerable population.

Prosthetic status also demonstrated a significant independent association with OHRQoL. Compared
with participants who had ideal prostheses, those with non-ideal prostheses had significantly lower
GOHAI scores (B = -4.554, 95% CI: -6.762 to -2.347, p < 0.001). This finding is consistent with previous
research demonstrating the importance of well-fitting, functional prostheses for oral health-related
quality of life in older populations[52]. Poorly fitting or non-functional dentures can compromise
masticatory efficiency, leading to dietary restrictions and reduced enjoyment of meals, which may in turn
affect nutritional status and overall well-being[53]. Additionally, ill-fitting prostheses may cause oral
discomfort, mucosal irritation, and social embarrassment, all of which can negatively impact
OHRQoL[54]. These findings underscore the need for regular dental assessments and timely prosthetic
maintenance or replacement to ensure optimal oral function and quality of life among care-dependent
older residents[55].

The activities of daily living reflect the patient's overall health status and degree of care dependency.
Diminished ability in ADLs signifies an increased reliance on external care, thereby linking the patient's
OHRQoL more closely to the efficacy of the external care system[56]. However, the regression analysis
indicated that caregivers' individual scores on oral health knowledge and attitudes did not exhibit a
significant independent association with OHRQoL. This suggests that, in this population, caregiver
cognitive factors alone may not directly translate into improved resident outcomes. It is possible that the
relationship between caregiver factors and resident OHRQoL is more complex or indirect, potentially
operating through other unmeasured mediators such as caregiver behaviors or institutional support
systems[57–58]. Nevertheless, the absence of a direct association in this study highlights the need for
further investigation into how caregiver-related factors may influence OHRQoL in institutional settings.

This study is subject to several limitations that warrant consideration when interpreting the findings.
Firstly, the cross-sectional design limits the ability to infer causality. The significant associations
observed between patient factors and OHRQoL necessitate further validation through longitudinal
studies to elucidate the underlying causal pathways and directions. While our variable selection was
guided by the conceptual framework that patient functional, cognitive, and nutritional status, as well as
caregiver-related factors, influence OHRQoL, we acknowledge that the cross-sectional design precludes
confirmation of this assumed causal direction. In particular, given the strong association observed
between nutritional status and OHRQoL, the possibility of reverse causation cannot be ruled out, that is,
poorer OHRQoL may contribute to nutritional decline, rather than solely the other way around. Secondly,
the generalizability of the results may be constrained. Participants were recruited via convenience

Page 15/22



sampling from two integrated medical and nursing care institutions in Nanjing, China. Both institutions
cared for older adults with moderate to severe functional dependence, adopted differentiated staffing
ratios based on residents' functional status, and had nursing staff trained in standardized basic oral
care. Neither institution had an on-site dental department or a dedicated dentist, with professional dental
services relying on external referral, a configuration commonly seen across many similar facilities in
China. However, differences in ownership structure, service scale, and resource capacity between the
two institutions may introduce unmeasured heterogeneity and limit the applicability of our findings to the
full diversity of long-term care facilities in China. Third, the instruments for assessing caregiver-related
factors lacked formal construct validity testing, which is a major limitation that may affect the precision
of the measurements. Although the items were adapted from a national authoritative framework and
contextualized for the study population through consultation with clinical experts, formal psychometric
evidence remains unavailable. Finally, several important potential confounding factors were not fully
controlled for, including the severity of specific diseases, detailed medication profiles that may be
associated with xerostomia, and institutional-level differences in resources and policies. In the absence
of readily accessible tools specifically tailored for this population, this study endeavored to attain an
optimal balance between scientific rigor and feasibility in measuring core concepts. These limitations
highlight directions for future research, including the implementation of multicenter longitudinal designs
and the incorporation of a more comprehensive array of confounding variables, to enhance the
understanding of the mechanisms affecting OHRQoL among institutionalized populations.

5 Conclusions
This study identifies the factors associated with OHRQoL in care-dependent older residents in integrated
care facilities, including nutritional status, functional status (ADL), prosthetic status, and education level.
These findings suggest that comprehensive geriatric assessments incorporating oral health—with
attention to nutrition, functional capacity, and oral rehabilitation—may be relevant to understanding
OHRQoL in this population. The observed associations highlight potential directions for future research.
Longitudinal studies are needed to further explore these relationships over time.
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