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Abstract 

Background  Oral frailty is one of the easily overlooked complications in patients with cancer, which is as important 
as dietary dysfunction, malnutrition and other complications. However, limited research exists on the factors influenc-
ing oral frailty in patients with cancer undergoing chemotherapy. The objective of this study is to investigate the inci-
dence of oral frailty in patients with cancer undergoing chemotherapy and to analyze the factors that influence it.

Methods  A convenience sampling method was used to select patients with cancer undergoing chemotherapy 
from three tertiary hospitals in Chengdu, Sichuan Province. The Oral Frailty Index-8 (OFI-8) was utilized to assess 
the patients’ oral frailty status. The Chemotherapy-induced Taste Alteration Scale(CiTAS), the Acceptance of Illness 
Scale(AIS), and the Family Adaptation, Partnership, Growth, Affection, Resolve Index(APGAR) were used to assess 
the patients’ taste changes, levels of acceptance of illness, and family functioning levels, respectively. Additionally, 
descriptive analysis, univariate analysis, and multiple linear stepwise regression analysis were conducted.

Results  The incidence of oral frailty among patients with cancer undergoing chemotherapy was found to be 57.58%. 
Additionally, oral frailty was positively correlated with chemotherapy-induced taste alteration, while it was negatively 
correlated with acceptance of illness and family functioning. Furthermore, multiple linear stepwise regression analysis 
revealed that factors such as disease duration, history of radiation therapy, dry mouth, dentures, chemotherapy-
induced taste alteration, acceptance of illness, and family functioning significantly influenced oral frailty in these 
patients, accounting for a total variance of 54.6%.

Conclusion  The incidence of oral frailty is notably high among patients with cancer undergoing chemotherapy. 
Several factors, such as disease duration, history of radiation therapy, dry mouth, the use of dentures, chemotherapy-
induced taste alteration, acceptance of illness, and family functioning, significantly affect the degree of oral frailty. This 
highlights the necessity for healthcare providers to implement preventive management strategies based on these 
factors, and to modify oral care plans accordingly to prevent or mitigate the onset and progression of oral frailty 
in patients with cancer undergoing chemotherapy.
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Background
Recent cancer statistics indicate that the incidence and 
mortality rates of cancer are rapidly increasing world-
wide, with China reporting 4.8247 million new cases 
and 2.5742 million deaths, resulting in the highest rates 
globally [1]. Currently, chemotherapy is a key modality 
for antitumor treatment in patients with cancer; it can be 
combined with other methods, such as surgery, or used 
alone, thereby aiding in the control of local lesions and 
improving survival rates [2]. Oral health is closely linked 
to overall health and quality of life [3]. However, dur-
ing chemotherapy, patients often experience oral health 
problems due to the toxic effects of chemotherapy drugs, 
including oral mucositis, dry mouth, and altered taste [4]. 
These issues negatively impact the patients’ oral health, 
eating function, and quality of life.

Oral frailty (OF) refers to a long-term, progressive 
decline in oral function, commonly linked to aging, 
including tooth loss, edentulism, and poor oral hygiene. 
It is also accompanied by diminished interest in oral 
health, reduced physical and mental reserves, and eat-
ing dysfunction, all of which reflect both physical and 
psychological maladaptation [5]. Although oral compli-
cations during chemotherapy, particularly oral mucosi-
tis, can cause symptoms such as pain, loss of appetite, 
and difficulty eating, these symptoms are primarily side 
effects of the chemotherapy itself [6]. In contrast, OF is 
typically a long-term process that does not develop rap-
idly as a result of chemotherapy. Consequently, the oral 
symptoms induced by chemotherapy differ from both the 
definition and the underlying mechanisms of OF. Li con-
ducted a survey revealing that the incidence of OF among 
hospitalized patients with cancer in China is 64.3% [7]. 
Identified contributing factors include age, smoking his-
tory, chemotherapy history, dry mouth, dentures, poor 
oral health, and physical frailty. Research has shown that 
poor oral hygiene (e.g., dry mouth, plaque accumulation) 
not only directly damages local oral health but may also 
indirectly contribute to the pathological progression of 
OF by affecting functional status (e.g., reduced chewing 
efficiency) [8]. Although there has been research on OF 
and its influencing factors, studies specifically related to 
patients with cancer remain limited [9]. The unique oral 
health challenges faced by patients with cancer undergo-
ing chemotherapy have not received sufficient attention. 
Therefore, it is essential to prioritize oral health care and 
hygiene among patients with cancer undergoing chemo-
therapy in China. This study aims to investigate the cur-
rent status and influencing factors of OF.

The Theory of Unpleasant Symptoms (TOUS) was first 
proposed by Elizabeth R. Lenz et al. in 1995 [10]. It con-
sists of three main concepts: the individual symptoms 
that are being experienced, the influential factors that 

affect the symptoms, and the performance of the symp-
toms. Individual symptoms refer to the performance 
that the patient is experiencing, which is different from 
the normal function, serves as a danger signal threaten-
ing health, and is a subjective feeling of the patient. The 
factors affecting symptoms mainly include three aspects: 
physiological, psychological, and environmental. Accord-
ing to this theory, physiological, psychological, and envi-
ronmental factors interact and influence each other to 
jointly affect disease symptoms and outcomes [10]. In 
this study, OF, as an unpleasant symptom being experi-
enced by patients with cancer undergoing chemotherapy, 
is influenced by physiological, psychological and environ-
mental factors.

Taste alteration may also be a physiological factor con-
tributing to OF. Chemotherapy-induced taste alteration 
refers to abnormal taste sensations or impaired taste that 
patients experience during or after chemotherapy [11]. 
These changes can impact patients’ food choices, reduce 
their appetite, and lead to deficiencies in vitamins and 
minerals, which ultimately impair the repair of oral tis-
sues and result in OF [12]. Long-term chemotherapy and 
its side effects impose significant psychological, social, 
and economic pressures on patients with cancer, causing 
them to withdraw from social interactions and diminish-
ing their acceptance of illness [13]. Acceptance of illness 
refers to a patient’s ability to accurately assess their health 
status, actively adapt to their condition, and possess the 
capacity to fight against the disease [14]. Research indi-
cates that patients with low acceptance of illness may 
subconsciously ignore their illness, leading to behaviors 
that exacerbate their condition [15]. Similarly, studies 
have shown a correlation between acceptance of illness 
and patients’ self-management behaviors [16]; higher 
acceptance of illness encourages patients to proactively 
seek oral health knowledge and prioritize the prevention 
of oral diseases [17]. Thus, acceptance of illness plays a 
crucial role in the formation and development of OF in 
patients. It is worth mentioning that social support has 
also been shown to be an influential factor in the devel-
opment of OF in patients [18]. Family functioning, as a 
vital form of social support, encompasses the daily pro-
cesses by which families support the health and devel-
opment of their members [19]. Patients with strong 
family functioning can receive early attention and clini-
cal treatment for common oral issues from family mem-
bers, thereby preventing further progression to OF [20]. 
Therefore, this study selects chemotherapy-induced taste 
alteration, acceptance of illness, and family functioning 
as independent variables for investigation.

Based on the Theory of Unpleasant Symptoms, this 
study hypothesizes that OF is influenced by chemo-
therapy-induced taste alteration (physiological factor), 
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acceptance of illness (psychological factor), and family 
functioning (environment factor), as illustrated in Fig. 1. 
Accordingly, this study conducts an investigative analysis 
of the occurrence of OF and its influencing factors among 
patients with cancer undergoing chemotherapy. The 
goal is to alter the perceptions and attitudes of patients 
with cancer and healthcare professionals regarding OF, 
thereby providing a foundation for developing preventive 
interventions for OF in this population.

Methods
Study design and participants
This cross-sectional study was conducted between June 
and August 2024, using a convenience sampling method 
to recruit patients with cancer undergoing chemotherapy 
from three tertiary hospitals in Chengdu, Sichuan Prov-
ince. The inclusion criteria were as follows: participants 
had to be aged ≥ 18 years, possess a clinical pathological 
diagnosis of cancer requiring hospitalization for chemo-
therapy, have a clear understanding of their disease con-
dition and diagnosis, demonstrate proficient language 
communication and comprehension skills, and provide 
informed consent for voluntary participation in the 
study. Exclusion criteria included a history of mental ill-
ness or communication disorders. This study adhered to 
the STROBE guideline.

According to the sample size estimation method for 
multiple linear regression analysis, the required sam-
ple size should be at least ten times the number of inde-
pendent variables [21]. Given that this study included 29 
independent variables and accounted for a 20% invalid 
response rate, the minimum sample size was estimated 
to be 348 participants. Ultimately, the study included 363 
participants.

Procedure
In this study, the researchers and team members acted 
as the principal investigators and data collectors. Ini-
tially, patients were recruited by posting flyers in the 
oncology inpatient wards, which contained the study 
background, objectives, inclusion criteria, and contact 
information. With the assistance of clinical nurses, the 
researchers reviewed the electronic medical records 
daily to promptly identify patients meeting the inclu-
sion criteria. After obtaining the patients’ basic infor-
mation, the researchers communicated with them to 
assess their willingness to participate. Upon receiving 
informed consent, the researchers distributed the ques-
tionnaires. In principle, all questionnaires were com-
pleted by the participants themselves; for those with 
visual impairments or reading difficulties, the research-
ers assisted by reading each item aloud in neutral and 
non-suggestive language. Once the questionnaires were 
completed, the investigators collected them on-site, 
checked for completeness, and confirmed with the par-
ticipants whether anything had been overlooked. Par-
ticipants spent an average of 15 to 20  min completing 
the questionnaires.

The questionnaire survey in this study was conducted 
2 to 3 days after the patients began chemotherapy. Ini-
tially, the study approached 385 cancer patients under-
going chemotherapy. Among them, 10 patients declined 
to participate due to objections from their caregivers, 
and 12 patients discontinued the survey due to physi-
cal discomfort during completion. A total of 363 valid 
questionnaires were collected, resulting in a response 
rate of 94.3%. The data collection flowchart is presented 
in Fig. 2.

Fig. 1  Theoretical model diagram of this study
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Research instruments
Sociodemographic and disease characterization 
questionnaire
The sociodemographic data of the patients include age, 
gender, marital status, educational level, employment sta-
tus, residence, and average monthly household income 
per capita. The disease-related data include the diagno-
sis, tumor stage, disease duration, comorbidities, number 
of chemotherapy cycles, history of radiation therapy, dry 
mouth, and dentures.

Oral frailty
This study used the Oral Frail Index-8 (OFI-8) devel-
oped by Tanaka et  al. to assess the patients’ levels of 
OF [22]. The scale consists of eight items: (1) whether 
it is harder to eat solid food than it was half a year ago; 
(2) whether they sometimes choke on tea or soup; (3) 
whether they have false teeth; (4) whether they have dry 
mouth symptoms; (5) whether the number social out-
ings has decreased compared with half a year ago; (6) 
whether they can chew hard food, such as peanuts or 
pickled radish; (7) whether they have brushed their teeth 
at least twice a day; and (8) whether they see a dentist at 
least once a year. For items 1–3, answering “yes” scores 2 
points; for items 4 and 5, answering “yes” scores 1 point; 
for items 6–8, reverse scoring is applied, with “no” receiv-
ing 1 point. The total score ranges from 0 to 11 points, 
with a score of ≥ 4 indicating the occurrence of OF. A 
lower score reflects better oral health. Since this scale 
uses binary response options, the reliability was calcu-
lated using the Kuder-Richardson 20 (KR-20) coefficient 
[23]. In this study, the KR-20 coefficient was 0.764.

Chemotherapy‑induced taste alteration
In this study, the Chemotherapy-induced Taste Altera-
tion Scale (CiTAS) was utilized to assess the taste altera-
tions in patients [24]. The CiTAS comprises 18 items, 
which cover 4 dimensions: decreased taste, phantom and 

abnormal taste, altered overall taste, and eating distur-
bance. Each item is rated on a 5-point Likert scale, with 
1 indicating “no change” and 5 indicating “very severe”. 
The total score ranges from 18 to 90, where higher scores 
indicate more severe taste disorders. In this study, the 
Cronbach’s α coefficient was 0.947.

Acceptance of Illness
The levels of acceptance of illness in patients with can-
cer undergoing chemotherapy were assessed using the 
Acceptance of Illness Scale (AIS) [25]. The AIS consists 
of 8 items, which cover 4 dimensions: limitations due 
to illness, reduced self-care, dependence on others and 
loss of self-confidence. It employs a 5-point Likert scale, 
with each item scored from 1 to 5, where 1 represents 
“strongly disagree” and 5 represents “strongly agree”. The 
total score ranges from 8 to 40, with higher scores indi-
cating greater acceptance of the illness. In this study, the 
Cronbach’s α coefficient was 0.731.

Family functioning
This study used the Family Adaptation, Partnership, 
Growth, Affection, Resolve Index (APGAR) to assess 
patients’ subjective satisfaction with family function-
ing [26]. The APGAR comprises 5 items, covering five 
dimensions: family adaptation, partnership, growth, 
affection, and intimacy. This scale uses a 3-point (0–2) 
scoring system, where “often” is assigned 2 points, “some-
times” is assigned 1 point, and “rarely” is assigned 0 
points. The total score ranges from 0 to 10, with higher 
scores indicating better family functioning. In this study, 
the Cronbach’s α coefficient was 0.932.

Data analysis
The data were analyzed using SPSS version 26 (IBM 
Corp, Armonk, NY). Categorical data were described 
using frequency and percentage. For normally distributed 
continuous data, statistical descriptions were presented 
as “mean ± standard deviation”, and intergroup differ-
ences were compared using the independent samples 
t-test or one-way analysis of variance; for skewed contin-
uous data, statistical descriptions were given as median 
and interquartile range, and intergroup differences were 
compared using the Mann–Whitney U test or Kruskal–
Wallis H test. If the data followed a normal distribution, 
Pearson correlation analysis was used to assess the rela-
tionship between OF and the scores of various scales. If 
the data were skewed, Spearman correlation analysis was 
applied. Additionally, multiple stepwise linear regres-
sion was employed to identify the factors influencing 
OF in patients with cancer undergoing chemotherapy. 
A P-value of less than 0.05 was considered statistically 
significant.

Fig. 2  A flow chart about data collection
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Ethical considerations
This study was performed in line with the principles of 
the Declaration of Helsinki. Approval was granted by the 
Ethics Committee of the Chengdu Medical College. The 
ethical approval number of the study is [2024No. 08]. The 
researchers provided a detailed explanation of the study 
to eligible participants, and each participant signed a 
written informed consent form prior to participation.

Results
Sample characteristics
In this study, 363 patients were assessed. More than half 
of the participants were male (63.4%), with an average age 
of 60.60 ± 9.95 years; 55.9% were aged 60 years or older. 
Nearly all patients were married (94.1%), while 43.8% had 
an education level of primary school or below, and only 
7.2% had completed college or attained higher educa-
tion. Nearly half of the patients were retired (44.6%), and 
the majority resided in urban areas (56.5%). The largest 
group of patients reported an average monthly household 
income per capita of $412 to $686 (38%). Gastrointestinal 
cancer was the most prevalent diagnosis, affecting 49.6% 
of patients, followed by lung cancer (21.2%). Addition-
ally, 50.1% of patients were classified as being in clini-
cal stage IV, and 46.6% had a disease duration of fewer 
than six months. More than half of the patients (67.2%) 
had no chronic comorbidities. Among the participants, 
32.0% had undergone 1 to 2 chemotherapy sessions, and 
64.7% had no history of radiation therapy. Notably, 55.9% 
of patients experienced dry mouth, while the majority 
(66.7%) did not wear dentures (see Supplementary Mate-
rial 1).

OFI‑8 and its individual item scores
The results of the Kolmogorov–Smirnov and Shapiro–
Wilk normality tests indicated that OFI-8 and its indi-
vidual item scores did not follow a normal distribution 
(P < 0.05) (see Supplementary Material 2). Therefore, the 

data were described using median (M) and interquartile 
range (P25, P75).

The median OFI-8 score and interquartile range for the 
subjects were 4 (2, 6) points, with 209 patients (57.58%) 
meeting the criteria for OF (OFI-8 score ≥ 4) (see Table 1 
for details).

Single factor analysis of OF in patients with cancer 
undergoing chemotherapy
The OFI-8 total scores within each group showed a 
skewed distribution, and differences between groups 
were compared using the Mann–Whitney U test or 
Kruskal–Wallis H test. The results of the normality test 
are available in Supplementary Material 3. The results 
of the univariate analysis revealed that age, educational 
level, disease duration, number of chronic diseases, 
history of radiation therapy, dry mouth, and denture 
use were significant influencing factors (P < 0.05) (see 
Table 2).

The relationship among OF, chemotherapy‑induced 
taste alteration, acceptance of illness and family function 
in patients with cancer undergoing chemotherapy
The results of the Spearman correlation analysis revealed 
a significant positive correlation between OF and chem-
otherapy-induced taste alteration (r = 0.181, P < 0.01). 
In contrast, significant negative correlations were found 
with both acceptance of illness (r = −0.134, P < 0.05) and 
family functioning (r =  −0.186, P < 0.01), as illustrated in 
Table 3.

Influencing factors of OF in patients with cancer 
undergoing chemotherapy
The OFI-8 score of patients served as the dependent vari-
able in a multiple stepwise linear regression analysis. The 
independent variables included those that showed sta-
tistical significance in both univariate and correlation 
analyses. The method of variable assignment is detailed 

Table 1  OFI-8 and its individual item scores (N = 363)

Variable M P25, P75

OFI-8 total score 4 (2, 6)

1. whether it is harder to eat solid food than it was half a year ago 0 (0, 2)

2. whether they sometimes choke on tea or soup 0 (0, 0)

3. whether they have false teeth 0 (0, 2)

4. whether they have dry mouth symptoms 1 (0, 1)

5. whether the number social outings has decreased compared with half a year ago 0 (0, 1)

6. whether they can chew hard food, such as peanuts or pickled radish 0 (0, 1)

7. whether they have brushed their teeth at least twice a day 0 (0, 1)

8. whether they see a dentist at least once a year 1 (1, 1)
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Table 2  Comparison of OFI-8 scores of patients with different characteristics (N = 363)

a Mann-Whitney U test
b Kruskal-Wallis H test
* P < 0.05
** P < 0.001

Variable n (%) M (P25, P75) Z/H P

Gender Male 230 (63.4) 4 (2, 6) –0.98a 0.33

Female 133 (36.6) 4 (3, 6)

Age group < 45 years 22 (6.1) 3 (3, 5) 19.81b < 0.001**

45 ~ 59 years 138 (38.0) 3 (2, 5)

≥ 60 years 203 (55.9) 4 (3, 6)

Marital status Married 342 (94.1) 4 (2, 6) –1.61a 0.10

Unmarried/Divorce /Widowed 21 (5.9) 5 (3, 7)

Educational level Primary school or below 159 (43.8) 4 (3, 7) 23.09b < 0.001**

Junior high school 139 (38.3) 3 (2, 5)

High school or vocational school 39 (10.7) 4 (2, 6)

College or above 26 (7.2) 4 (2, 5)

Employment status Farmer 67 (18.5) 4 (3, 6) 4.09b 0.25

Working 33 (9.1) 4 (2.5, 5)

Not working 101 (27.8) 4 (2, 5)

Retired 162 (44.6) 4 (3, 6)

Residence City 205 (56.5) 4 (3, 5) –0.54a 0.59

Rural area or Town 158 (43.5) 4 (2, 6)

Average monthly household income 
per capita, USD

< 412 114 (31.4) 4 (2, 6) 0.29b 0.87

412–686 138 (38.0) 4 (2.75, 6)

 > 687 111 (30.6) 4 (3, 6)

Diagnosis Lung cancer 77 (21.2) 4 (2.5, 6) 6.46b 0.17

Gastrointestinal cancer 180 (49.6) 4 (3, 6)

Gynecological cancer 26 (7.2) 3 (2.75, 5)

Esophageal cancer 30 (8.3) 5 (3, 6.25)

Others 50 (13.7) 4 (2, 5)

Tumor stages I 7 (1.9) 5 (3, 8) 2.34b 0.51

II 46 (12.7) 4 (3, 6)

III 128 (35.3) 4 (2, 5.75)

IV 182 (50.1) 4 (2, 6)

Disease duration Half a year or below 169 (46.6) 3 (2, 5) 25.45b < 0.001**

Half to one year 75 (20.7) 4 (3, 5)

More than one year 119 (32.7) 5 (3, 7)

Comorbidities 0 244 (67.2) 4 (2, 5) 9.35b 0.01*

1 94 (25.9) 4 (3, 5.25)

 ≥ 2 25 (6.9) 6 (4, 7)

Number of chemotherapy cycles 1 ~ 2 116 (32.0) 4 (3, 6) 0.39b 0.94

3 ~ 4 92 (25.3) 4 (3, 6)

5 ~ 6 72 (19.8) 4 (2, 6)

 ≥ 7 83 (22.9) 4 (2, 6)

History of radiation therapy Yes 128 (35.3) 6 (3, 7) –7.72a < 0.001**

No 235 (64.7) 3 (2, 5)

Dry mouth Yes 203 (55.9) 5 (3, 6) –6.96a < 0.001**

No 160 (44.1) 3 (2, 4.75)

Dentures Yes 121 (33.3) 6 (4, 7)                         
–10.30a

< 0.001**

No 242 (66.7) 3 (2, 4)
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in Supplementary Material 4. The results indicated that 
disease duration, history of radiation therapy, dry mouth, 
dentures, chemotherapy-induced taste alteration, accept-
ance of illness, and family functioning significantly influ-
enced patients with cancer undergoing chemotherapy 
(P < 0.05), accounting for 54.6% of the total variation (see 
Table 4).

Discussion
The results of this study indicate that the incidence of OF 
among patients with cancer undergoing chemotherapy 
is 57.58%, which is higher than the 43.6% reported by 
Kugimiya et al. for elderly individuals in rural areas [27]. 
This difference arises from the unique triple pathologi-
cal mechanisms of chemotherapy in patients with cancer. 
First, chemotherapy drugs induce an explosion of reac-
tive oxygen species (ROS) in the tumor microenviron-
ment, which directly causes DNA double-strand breaks 
in oral mucosal cells, accelerating the progression of oral 
mucositis [28]. Second, chemotherapy-induced neutro-
penia leads to a decrease in salivary lysozyme concen-
tration, resulting in abnormal oral microbiome diversity 
indices and triggering ulcerative mucosal lesions [29]. 
Importantly, chemotherapy-related reductions in salivary 
secretion severely impair the oral self-cleansing ability, 
leading to an increase in the plaque index and forming 

a vicious cycle of “reduced saliva-plaque accumulation-
caries progression” [30]. This pathological caries, par-
ticularly root caries, can decrease masticatory efficiency, 
induce occlusal disorders through functional compensa-
tion, accelerate the process of OF, and ultimately contrib-
ute to a higher incidence of OF in patients with cancer 
undergoing chemotherapy.

Research indicates that timely interventions through 
professional oral care can reduce the total bacterial load 
by 10 to 100 times, thereby decreasing oral complications 
arising from cancer treatment [4]. A study by Kusiak 
et  al. found that most healthcare providers lack suffi-
cient knowledge of oral care for patients with cancer and 
are recommended to undergo training in oral care for 
patients with cancer [31]. To address this gap, continu-
ing education and training programs focused on oral care 
should be developed for healthcare providers, enhanc-
ing their knowledge and skills. This will ensure routine 
screening for OF in patients with cancer undergoing 
chemotherapy and provide comprehensive oral health 
education.

This study also found that the 8th item in the OFI-8, 
“whether they see a dentist at least once a year.” scored 1 
(1, 1), indicating that the majority of patients with cancer 
undergoing chemotherapy do not meet the standard of 
visiting a dentist at least once a year. This may be related 

Table 3  The relationship among OFI-8, CiTAS, AIS and APGAR in patients with cancer undergoing chemotherapy (N = 363)

* Significance at P < 0.05
** Significance at P < 0.01

Variable OF Chemotherapy-induced taste 
alteration

Acceptance of illness Family 
functioning

OF 1

Chemotherapy-induced taste altera-
tion

0.181** 1

Acceptance of illness –0.134* –0.196** 1

Family functioning –0.186** –0.048 0.280** 1

Table 4  Multiple stepwise linear regression analysis results of influencing factors of OF in patients with cancer undergoing 
chemotherapy (N = 363)

R2 = 0.555; after adjustment R2 = 0.546, F = 4.622, P < 0.05

Variable β SE β’ t P

Constant 2.803 0.395 7.097 < 0.001

Disease duration 0.355 0.089 0.147 3.999 < 0.001

History of radiation therapy 1.270 0.167 0.284 7.610 < 0.001

Dry mouth 1.071 0.155 0.249 6.894 < 0.001

Dentures 0.986 0.083 0.436 11.893 < 0.001

Chemotherapy-induced taste alteration 0.010 0.005 0.079 2.150 0.032

Acceptance of illness –0.024 0.010 –0.090 –2.402 0.017

Family functioning –0.106 0.030 –0.132 –3.507 0.001
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to the fact that the majority of participants in this study 
are aged ≥ 60 years and have a lower educational level. 
Patients aged ≥ 60 and with lower education levels often 
experience difficulties in understanding health informa-
tion. Their awareness of oral disease prevention tends 
to remain at the level of “pain treatment”, and due to 
the digital divide, they have difficulty accessing modern 
medical services [32]. The combined effect of age and low 
educational level creates a dual dilemma of physical bar-
riers to seeking medical care and a lack of oral health lit-
eracy. Therefore, healthcare providers need to develop an 
age-friendly, low-barrier oral health intervention system. 
For patients who are unable to attend regular visits due 
to physical limitations, tele-dentistry consultations (e.g., 
via video or phone) can serve as a supplementary method 
[33], helping with initial oral health screening and guid-
ance. Furthermore, Irie suggested forming a multidisci-
plinary team—including nurses, doctors, dentists, and 
other healthcare professionals—to actively provide oral 
health services that meet patients’ needs and ensure that 
hospitalized patients receive appropriate attention to 
their oral health [34].

This study found that a long disease duration and a 
history of radiation therapy are significant factors influ-
encing OF in patients with cancer undergoing chemo-
therapy, aligning with the findings of Yan et al. [35] and 
Li et al. [7]. As the disease progresses, the accumulation 
of chemotherapy drugs in the body gradually increases. 
Prolonged exposure to these drugs causes severe damage 
to oral mucosal cells, which struggle to fully repair, ulti-
mately leading to OF [29]. Moreover, patients may lose 
confidence due to the pain and discomfort associated 
with extended treatment, resulting in decreased treat-
ment adherence, which can negatively impact the pre-
vention and management of OF. It is important to note 
that radiotherapy can cause DNA strand breaks and cell 
apoptosis, promote the release of inflammatory media-
tors, and damage the oral mucosa [36]. In patients with 
cancer undergoing concurrent radiotherapy and chemo-
therapy, the risk of oral mucositis significantly increases, 
exacerbating OF.

This study also found that dry mouth and the use of 
dentures are significant factors influencing OF in patients 
with cancer undergoing chemotherapy. In this study, 
dry mouth, as one of the components of OFI-8, holds 
particular significance in the chemotherapy population. 
García-Chías et  al.’s study indicated that chemotherapy 
drugs can increase the incidence of dry mouth by inhib-
iting salivary gland function [37], and the reduction in 
salivary secretion directly leads to the breakdown of the 
oral mucosal barrier, increased risk of candidiasis, and 
reduced chewing efficiency [38]. This unique patho-
physiological characteristic suggests that dry mouth 

may influence the progression of OF through multiple 
mechanisms, such as changes in salivary dynamics and 
microbial dysbiosis, independent of other OFI-8 indi-
cators (e.g., reduced occlusal force, dysphagia, etc.). It 
is noteworthy that, in this study, patients with dentures 
may be more prone to OF than those without dentures. 
Wearing dentures may have some impact on an individu-
al’s oral health, but this effect is influenced by a variety of 
factors [39]. Studies have shown that factors such as the 
type of dentures and the duration of denture wear may 
act as confounders affecting the quality of oral health in 
patients [40]. It should be noted that, in this study, no 
specialized dental expert assessed the installation, occlu-
sion status, or management of dentures during the evalu-
ation of general data, which presents certain limitations. 
Therefore, although this study suggests that patients with 
dentures may be more susceptible to OF, further research 
is needed to explore the causal relationship between the 
two, and additional professional and scientific studies 
should be conducted.

Regression analysis suggests that chemotherapy-
induced taste alteration is one of the primary factors 
exacerbating OF among patients with cancer undergo-
ing chemotherapy. Research has demonstrated that cer-
tain chemotherapy drugs can be secreted into the oral 
cavity through saliva or capillary networks, where they 
directly interact with taste receptors, resulting in a bit-
ter or metallic taste [41]. When patients experience taste 
alterations, their appetite is often diminished, leading to 
malnutrition [42]. Malnutrition, in turn, compromises 
the health of the oral mucosa and can lead to decreased 
oral muscle strength, affecting chewing and swallowing 
functions, and further increasing the risk of OF [43]. A 
cross-sectional study revealed that patients with cancer 
undergoing chemotherapy rarely receive guidance or 
management for taste disorders, with most patients per-
ceiving chemotherapy-induced taste alteration merely as 
a side effect of chemotherapy [12]. Therefore, healthcare 
providers should routinely assess patients’ nutritional 
status, provide relevant nutritional counseling, and guide 
them in using enteral nutrition supplements under medi-
cal supervision to improve nutritional indicators, thereby 
preventing OF [44]. Additionally, healthcare providers 
should implement health education on chemotherapy-
related taste alterations to raise awareness among can-
cer patients, enabling them to promptly recognize and 
respond appropriately when taste changes occur, thereby 
reducing the incidence of OF.

The results of this study indicate that acceptance of ill-
ness is a significant factor influencing OF in patients with 
cancer undergoing chemotherapy. Currently, research on 
the impact of acceptance of illness on OF is limited, and 
these findings may provide new perspectives and insights 
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for its management. Acceptance of illness, as a psycho-
logical state among patients with cancer undergoing 
chemotherapy, influences OF either directly or indirectly 
by affecting their emotional well-being and adherence to 
oral care practices [45]. Patients with high acceptance of 
illness are more likely to approach treatment positively 
and prioritize their overall health, including oral health. 
They are also more inclined to follow medical recommen-
dations for oral care, such as regular tooth brushing and 
the use of mouthwash, thereby reducing the incidence of 
OF [46]. Therefore, during chemotherapy, clinical health-
care providers should prioritize assessing patients’ levels 
of acceptance of illness, particularly identifying those 
with low acceptance. Targeted interventions should aim 
to enhance acceptance of illness and encourage patients 
to adopt positive coping strategies, thus promoting effec-
tive oral care management.

This study found that better family functioning in 
patients with cancer undergoing chemotherapy corre-
lates with lower levels of OF and improved oral health. 
First, as a key component of the social support network, 
the family helps patients establish broader social connec-
tions [47]. When family functioning is strong, patients 
communicate more frequently with family members 
and engage in more social activities, which enhances the 
activity of their oral muscles and helps slow the decline 
of oral function [48]. Second, the family serves as the pri-
mary source of emotional support for patients. Strong 
family functioning improves a patient’s ability to cope 
with illness and significantly enhances their psychologi-
cal well-being [49]. When family members actively focus 
on the patient’s oral health and provide necessary care, 
the patient is more likely to maintain good oral hygiene 
habits, thus reducing the risk of OF. Additionally, fam-
ily caregivers play a crucial role in the diagnosis, treat-
ment, and rehabilitation of cancer patients by providing 
both emotional and material support, thereby creating 
an optimal recovery environment [50]. Therefore, health-
care professionals should educate family members on the 
importance of family cohesion and support in maintain-
ing the patient’s oral health, aiming to alleviate OF symp-
toms during chemotherapy through a family-centered 
approach.

Limitations
This study has several limitations. First, due to time and 
personnel constraints, it was conducted solely in the 
oncology wards of three tertiary hospitals, which restricts 
both the representativeness of the sample and the gener-
alizability of the results. Future research should focus on 
expanding the sample size and conducting multi-center 
investigations across various regions to validate the exter-
nal applicability of the findings. Second, the analysis did 

not include relevant indicators, such as nutritional sta-
tus, due to research constraints, which limits the depth 
of exploration into the causes of OF. Third, this study is 
cross-sectional with a brief research duration, and no 
follow-up or tracking surveys were conducted. Future 
longitudinal studies could offer a more comprehensive 
understanding of changes in OF among patients with 
cancer undergoing chemotherapy. Finally, this study used 
the OFI-8 to assess OF. The scale was originally devel-
oped for community-dwelling elderly populations, and 
some items may introduce contextual interpretative bias 
when applied to chemotherapy patients. For instance, 
“reduced outdoor activity” in cancer populations is more 
likely related to treatment-related contraindications, 
such as neutropenia, than to oral functional decline. The 
potential for “conceptual transfer” with this measurement 
tool suggests that future research should develop specific 
OF assessment tools for patients with cancer undergoing 
chemotherapy.

Implications for clinical practice
This study provides valuable insights into the manage-
ment of oral health in patients with cancer undergoing 
chemotherapy in clinical practice. First and foremost, 
healthcare providers should prioritize oral care for chem-
otherapy patients, focusing on key factors such as disease 
duration, history of radiation therapy, dry mouth, den-
ture use, chemotherapy-induced taste changes, accept-
ance of illness, and family functioning. Incorporating 
oral examinations into routine assessments, particularly 
before chemotherapy, is crucial for the early detection of 
potential oral issues. Moreover, healthcare professionals 
should collaborate closely with specialists in dentistry, 
nutrition, and mental health to create personalized oral 
care plans tailored to each patient’s needs. Further-
more, regular oral health education must be provided 
to patients, emphasizing the importance of maintaining 
good oral hygiene. Healthcare providers should also offer 
guidance on self-care practices during chemotherapy, 
encouraging positive oral health behaviors. In the long 
run, these collective efforts will help prevent oral com-
plications, reduce the incidence of OF, and ultimately 
enhance patients’ quality of life.

Conclusion
The incidence of OF among patients with cancer under-
going chemotherapy reaches 57.58%. Several factors, 
such as disease duration, history of radiation therapy, 
dry mouth, the use of dentures, chemotherapy-induced 
taste alteration, acceptance of illness, and family func-
tioning, significantly influence the severity of OF. 
Therefore, healthcare professionals should conduct a 
comprehensive assessment of each patient’s specific 
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risk factors and develop individualized oral care plans. 
Nutritional counseling aimed at managing chemother-
apy-related taste alteration may further help reduce the 
incidence of OF. Additionally, improving patient health 
education not only promotes better acceptance of the 
illness but also enhances adherence to recommended 
oral care routines. Furthermore, reinforcing commu-
nication and collaboration with the patient’s family is 
critical, as a strong family support system can improve 
oral health outcomes and create a more favorable 
recovery environment.
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