
83doi: 10.3290/j.ohpd.c_1827

patients may be malnourished.3 Patients with cancer frequently 
experience a range of oral health problems, creating a complex 
relationship between cancer, nutrition, and oral health. These 
oral health challenges can significantly affect a patient‘s quality 
of life (QoL), treatment outcomes, and overall nutritional well-be-
ing.21,40 The bidirectional nature of this relationship is increas-
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Purpose: Oral health problems in patients with cancer can substantially affect their quality of life, treatment outcomes, and 
overall nutritional well-being. This study investigated the relationship between nutritional status and self-reported oral health 
complaints in patients with cancer.

Materials and Methods: A cross-sectional study was conducted among patients with cancer at the King Saud University Medical 
City Oncology Center in Riyadh, Saudi Arabia. Patients’ nutritional status was assessed using the mini nutritional assessment 
short form (MNA-SF), and self-reported oral health problems were documented. Data were analysed using the Chi-square test 
and multinomial logistic regression.

Results: This study included 200 participants who completed both the MNA-SF assessment and self-reported their oral health 
complaints. Common oral health problems included xerostomia (81%), bleeding gums (60.5%), toothaches (35%), and mouth 
ulcers (24%). Malnourished individuals reported higher rates of all oral complaints, with 54% of them experiencing bleeding 
gums, 50% reporting toothaches, and 54% experiencing speech problems. Notably, 71% of malnourished patients reported 
mouth ulcers (P < 0.05). Regression analysis revealed a  statistically significant association (P < 0.05) between xerostomia and the 
‘At risk of malnutrition’ group, with an odds ratio of 1.004 (95% confidence interval [CI]: 0.411–2.449). In the ‘Malnourished’ cat-
egory, mouth ulcers showed a statistically significant association (P < 0.05) with an odds ratio of 1.402 (95% CI: 0.409–4.800).

Conclusion: Our findings highlighted statistically significant correlations between nutritional status, as assessed using the 
MNA-SF, and oral health complaints in patients with cancer. Well-nourished individuals reported fewer oral complaints, whereas 
malnourished patients reported a higher prevalence of oral health issues.

Keywords: BMI, cancer, malnutrition, mini nutritional assessment, oral health

Oral Health and Preventive Dentistry 2025; 24: 83–91.  Submitted for publication: 15.06.2024; accepted for publication: 15.11.2024 
doi: 10.3290/j.ohpd.c_1827

Oral health is critical for overall well-being, particularly in pa-
tients with cancer undergoing treatment. In Saudi Arabia, 

the prevalence of cancer is rising, with projections indicating a 
significant increase of 116.7% in new cases by 2040.1 Concur-
rently, malnutrition poses a substantial health concern among 
patients with cancer, with studies showing that up to 26% of such 
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Although some interventional studies have shown promis-
ing results, such as the potential of nutritional supplements to 
reduce the severity of oral mucositis and accelerate healing, 
research in this area remains limited.24,27,42 Further studies are 
required to develop effective interventions to address the com-
plex relationships between nutrition, oral health, and cancer.

ingly recognised; oral health issues can lead to malnutrition, 
whereas poor dietary status can exacerbate oral health problems.

Malnutrition in patients with cancer often results from a 
combination of disease-related factors and side effects of 
treatment. These include decreased nutrient consumption, 
loss of appetite, and changes in taste, often accompanied by 
psychological factors such as fear, depression, and anxiety.16 
Certain nutrients, particularly vitamins and proteins, are cru-
cial in maintaining oral health by supporting tissue repair and 
enhancing the immune system’s capacity to fight oral infec-
tions.33 Conversely, nutritional deficiencies can worsen oral 
health problems and aggravate pre-existing conditions.24

Patients with cancer frequently experience debilitating 
symptoms such as fatigue, anorexia, and pain, along with oral 
health issues, including dry mouth (xerostomia), candidiasis, 
dysphagia, ulcers, and mucositis. These oral problems se-
verely impact QoL by affecting essential functions such as eat-
ing and speaking and can exacerbate psychological distress.15 
Studies have shown strong associations between oral health, 
nutrition, and QoL in patients with cancer.5,9,11,29,37

Research indicates that integrating oral healthcare into 
cancer care can enhance the ability to eat, speak, and swallow 
and improve nutritional status. Optimising nutritional status 
before, during, and after cancer treatment is recommended to 
improve treatment tolerance.5

Cancer treatment further complicates the relationship be-
tween nutritional status and oral health in patients with can-
cer. Chemotherapy and radiation therapy can contribute to 
oral complications such as mucositis, xerostomia, alterations 
in salivary composition, and changes in taste perception.24,28 
These complications can significantly impact a patient’s ability 
to eat, speak, and maintain oral hygiene.34 For instance, mu-
cositis and dysphagia can lead to reduced food intake, poten-
tially resulting in malnutrition.7 Consequently, malnutrition 
can weaken the immune system and impair wound healing, 
making patients more susceptible to oral infections and ul-
cers.7 This creates a potential cycle where oral health issues 
lead to poor nutrition, which can worsen oral health.

Fig 1 Flowchart of the study methodology.
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Table 1 Description of the study population (n = 200)

Characteristic N Percentage

Gender

Male 113 56.5

Female 87 43.5

Age (year)

18 to 24 4 2

25 to 44 40 20

45 to 64 96 48

≥65 60 30

Marriage

Married 179 89.5

Unmarried 21 10.5

Type of cancer

Breast cancer 64 32

Colon cancer 69 34.5

Lung cancer 10 5

Others 57 28.5

Treatment

Chemotherapy (n = 200) 180 90

Radiotherapy (n = 200) 67 33.5

Surgery (n = 200) 78 39

Body mass index (kg/m2)
Mean ± SD 28 (±17.06)

Table 2 Self-reported oral complaints

Oral health 
complaints Yes Percentage No Percentage

Bleeding gum 121 60.5 79 39.5

Toothache 70 35 130 65

Mouth ulcers 49 24 152 76

Bruxism 8 4 192 96

Xerostomia 162 81 38 19

Problems 
affecting speech 

10 5 190 95

Satisfactory 
dietary intake

172 86 28 14



Naik et al

85doi: 10.3290/j.ohpd.c_1827

This study aimed to analyse the correlation between nutri-
tional status and self-reported oral health complaints among 
patients with cancer, focusing on specific issues such as bleed-
ing gums, toothaches, mouth ulcers, bruxism, xerostomia, and 
speech-related difficulties. By exploring these associations, we 
hope to contribute to the progress and development of inte-
grated approaches to cancer care that concurrently address 
nutritional and oral health needs.

MATERIALS AND METHODS

Study Design and Participants
This cross-sectional study focused on individuals diagnosed 
with cancer who were recruited from King Khalid University 
Hospital, King Saud University Medical City, Riyadh, Saudi Ara-
bia. Data were collected between December 2023 and Febru-
ary 2024 (Fig 1). Potential participants were identified through 
their medical records and oncologist referrals. Eligible patients 
were contacted, provided with the study information, and in-
vited to participate. Patients of interest underwent a screening 
process to confirm their eligibility.

The study included patients aged 18 years or older, with a 
cancer diagnosis or undergoing treatment, who provided in-
formed consent either personally or through a caregiver. The 
exclusion criteria included patients with severe cognitive im-
pairment, those with terminal illness, those who declined to 
provide informed consent, and pregnant women. The sample 
size for this study was calculated using G*Power software (ver-
sion 3.1.9.7). We based our calculation on previous literature 
examining the prevalence of malnutrition in patients with can-
cer.2 Assuming a moderate effect size (Cohen’s w = 0.3), an al-
pha level of 0.05, and a desired power of 0.80; the minimum 
required sample size was estimated to be 196 participants. To 
account for potential dropouts or incomplete data, we re-
cruited 200 participants.10 This sample size was deemed ad-
equate to detect clinically meaningful differences in oral health 
complaints between nutritional status groups, while also al-
lowing for potential subgroup analyses.

Data were collected using a survey form comprising two 
main sections: demographic information and a self-reported 
oral health complaint questionnaire. Oral health complaints 
were selected based on insights from prior literature,14,22,40 
with patients personally recording their complaints to ensure 
that the data reflected their direct experiences.

Marital status data were collected to understand the role of 
social and emotional support in managing the side effects of 
treatment, including nutritional and oral health complaints.

Nutritional status was assessed using the mini nutritional 
assessment short form (MNA-SF), a validated tool comprising 
components across four key areas18: anthropometric measure-
ments (height, weight, body mass index [BMI]), general health 
indicators (medical history, medication use, mobility), dietary 
habits and nutritional intake, and subjective health perceptions.

A pilot study was conducted over 2 weeks with 5% of the 
study sample to assess its feasibility and practicality. Data were 
collected using Google Forms, which allowed participants to 
complete the online survey. A team of experienced physicians 
and nursing staff assessed participants’ nutritional status.

Ethical Considerations
This study was approved by the Ethics Committee of King Saud 
University (approval number: 23/0910/IRB).

Statistical Analysis
SPSS version 27.0 (Armonk, NY: IBM Corp) was used for all data 
analyses. Qualitative data were analysed using frequency distri-
butions. The relationship between oral health complaints and 
MNA-SF scores was analysed using the Chi-squared test. Quantita-
tive data, including BMI, were analysed using descriptive statistics.

MNA-SF scores were classified into three categories: well-
nourished (≥ 24), at risk of malnutrition (17 to < 23.5), and mal-
nourished (< 17).

Multinomial logistic regression was conducted to explore 
the relationship between independent variables (oral health 
complaints and cancer treatment type) and dependent varia-
bles (MNA-SF nutritional status). Statistical significance was 
set at a P value of less than 0.05.

Fig 2 Nutritional status of the study participants 
according to mini nutritional assessment short-form 
scores.
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RESULTS

Table 1 presents the participants’ characteristics. Men com-
prised 56.5% of the sample, whereas women comprised 43.5%. 
The 45–64 years age group represented approximately 48% of 
the participants, with 30% aged 65 years or older. Colon cancer 
was the most prevalent type of cancer (34.5%), followed by 
breast cancer (32%). The remaining 28.5% of patients had 
other types of cancer. The cancer treatments included chemo-
therapy (90%), radiation (33.5%), and surgery (33.5%). The 
participants exhibited statistically significant variability in BMI, 
with an average of 28 (standard deviation: ±17.06).

Among the oral health complaints, 60.5% of study partici-
pants reported bleeding gums, 35% reported toothache, 24% 
had mouth ulcers, and 4% had bruxism (Table 2). Most of the 
respondents (81%) had xerostomia. Only 5% of the partici-
pants had problems affecting their speech. Approximately 

86% of the participants reported satisfactory food intake, 
whereas 14% expressed concerns. Figure 2 indicates that 36% 
of participants were well-nourished, 50% were at risk of mal-
nutrition, and 14% were malnourished.

Table 3 shows that over the past 3 months, 29% of people 
lost more than 3 kg of weight, raising weight loss concerns. 
Moreover, 95% of participants live independently without a bed 
or chair. Approximately 53.5% of patients had mild dementia. 
Regarding protein intake, 81.5% of participants scored 1.5, indi-
cating satisfactory protein intake. A statistically significant pro-
portion (76.5%) reported consuming fruits and vegetables daily. 
Furthermore, most participants (67%) perceived their health to 
be better than others, and 75% reported no nutritional difficul-
ties. Notably, approximately 73.5% of the participants had BMIs 
exceeding 23, indicating a tendency towards higher body weight.

Figure 3 illustrates the relationship between oral health 
complaints and nutritional status based on MNA-SF scores. 

Table 3 Descriptive statistics for mini nutritional assessment short-form variables

Variables N Percentage

BMI

Under 19 17 8.5

19 to just under 21 11 5.5

21 to just under 23 25 12.5

Over 23 147 73.5

Mid-arm circumference (cm)

Below 21 cm 7 3.5

21 to 22 cm 39 19.5

Above 22 cm 154 77

Calf circumference (cm)

Under 31 cm 32 16

31 cm and above 168 84

Weight loss during last 3 months

More than 3 kg 58 29

Uncertain 3 1.5

Between 1 and 3 kg 100 50

No weight loss 39 19.5

Lives independently

Yes 190 95

No 10 5

More than 3 prescription drugs per day

Yes 4 2

No 196 98

Psychological stress in the past 3 months

Yes 182 91

No 18 9

Variables N Percentage

Mobility

Confined to bed or chair 0 0

Can get out of bed/chair but does not 
leave the house

48 24

Rarely leaves home 152 76

Neuropsychological problems

Severe dementia or depression 6 3

Mild dementia 107 53.5

No psychological issues 87 43.5

How many full meals do the patient eat daily?

1 Meal 16 8

2 Meals 114 57

3 Meals 70 35

Markers for protein intake

0 17 8.5

0.5 20 10

1.5 163 81.5

Servings of fruits or vegetables per day

Yes 153 76.5

No 47 23.5

Food intake declined over the past three months

Severe decline 17 8.5

Moderate decline 53 26.5

No decline 130 65

View themselves as having nutritional problems

Major malnutrition 6 3

Uncertain or moderate malnutrition 44 22

No nutritional issues 150 75
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Well-nourished individuals exhibited lower rates of toothaches 
(35%), problems affecting speech (6%), and bleeding gums 
(65%), as determined by the MNA-SF assessment.

Table 4 shows  statistically significant differences in satis-
factory dietary intake among the different nutritional status 
groups (P <0.001). Malnourished participants reported higher 
rates of various oral complaints, including bleeding gums 
(59%), toothaches (31%), and speech problems (82%). Addi-
tionally, xerostomia was reported in 82% of the malnourished 
participants. Malnourished individuals also had significantly 
higher rates of mouth ulcers, with 71% affected (P <0.03).

Our findings indicate that chemotherapy may contribute to 
an increase in oral health complaints, specifically bleeding 
gums, toothaches, and speech-related problems. Among the 
observed complaints, 83% reported experiencing xerostomia, 
whereas 17% did not encounter such issues (P = 0.04). This 
suggests a  statistically significant association between chemo-
therapy and xerostomia.

In the BMI category of 23 or greater, 60% of individuals re-
ported bleeding gums, 40% reported toothache, and 28% re-
ported problems affecting speech. The occurrence of oral com-
plaints varied across BMI categories. Individuals who reported 
weight loss exceeding 3 kg exhibited a notable association 
with problems affecting speech, with a higher percentage 
(24%) reporting this issue compared with those without weight 
loss (13%) (P = 0.02). Additionally, these patients demon-
strated higher rates of toothaches (40%) and bleeding gums 
(50%) than the general population. According to the MNA-SF, 
people who took more than three prescription medications 
daily reported a higher percentage of toothache (75%) com-
pared with those in the ‘No’ category (65%) (P > 0.05).

Individuals with severe depression showed a  statistically sig-
nificant association with problems affecting speech, with a higher 
percentage (83%) than in those without severe depression (17%) 
(P = 0.02). Severe depression was also  statistically significant as-
sociated with a higher prevalence of xerostomia, with 83% re-
porting xerostomia compared with 17% without severe depres-
sion (P = 0.03).

The results of the multinomial regression analysis for the 

malnutrition categories are presented in Table 5. In the ‘At risk 
of malnutrition’ category, chemotherapy revealed a marginally 
significant association (OR: 1.335; 95% confidence interval [CI]: 
0.246–2.841; P = 0.07); xerostomia exhibited a statistically sig-
nificant association (OR: 1.004; 95% CI: 0.411–2.449; P < 0.05); 
and a satisfactory diet was also statistically significantly associ-
ated (OR: 0.296; 95% CI: 0.076–1.150; P <0.05). In the ‘Malnour-
ished’ category: chemotherapy was statistically significantly 
associated (OR: 1.517; 95% CI: 0.096–2.769; P < 0.05); mouth 
ulcers showed a statistically significant association (OR: 1.402; 
95% CI: 0.409–4.800; P < 0.05); xerostomia showed a statisti-
cally significant association (OR: 1.819; 95% CI: 0.232–2.895; 
P < 0.05); and a satisfactory dietary intake showed a substan-
tial association (OR: 0.05; 95% CI: 0.013–0.242; P < 0.05). These 
results indicate that the impact of xerostomia and mouth ul-
cers on nutrition may be influenced by oral health problems, 
leading to a connection between chemotherapy, oral health, 
and nutrition.

DISCUSSION

The nutritional status and oral health of patients with cancer 
are crucial for their overall well-being and treatment outcomes. 
This study explored the relationship between nutritional status 
and self-reported oral health complaints in patients with can-
cer and revealed  statistically significant associations that un-
derscore the complex interplay between cancer, nutrition, and 
oral health. Using the MNA-SF, we found that well-nourished 
patients had fewer oral health complaints, emphasising the 
link between oral health and nutrition. This aligns with previ-
ous studies that have highlighted the connection between nu-
trition, dental health, and cancer prognosis.4,8,26,35 According 
to Polański et al, cancer and its treatments can decrease food 
intake, alter metabolism, and cause malnutrition. Our study 
corroborates these findings and demonstrates the prevalence 
of malnutrition in patients with cancer.31

A key finding of our study was the statistically significant 
higher prevalence of mouth ulcers among malnourished individ-

Fig 3 Percentage of oral health complaints in 
patients with cancer, based on nutritional status.
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uals identified using the MNA-SF. This aligns with previous re-
search that established a connection between vitamin deficien-
cies, malnutrition, and problems with oral mucosal tissues.12 Liu 
et al25 emphasised the role of nutrition in improving the survival 
rates of individuals with oral cancer. Higher consumption of 
fruits, vegetables, and proteins benefits oral health.28,34

Patients with cancer often take high-sugar supplements to 
maintain their energy levels during treatment. However, these 
supplements, combined with reduced oral hygiene due to 
treatment-related pain, can increase the risk of oral diseases, 
such as mucositis, candidiasis, and dental caries. Hence, 
proper oral care is essential for mitigating these risks.39

Our study supports previous findings by Epstein et al, who 
identified common oral health problems in patients with can-
cer, including xerostomia, oral mucositis, altered taste, and diffi-
culty swallowing.13 Oral mucositis, affecting 40–70% of patients 
undergoing chemotherapy and radiotherapy, emerged as a crit-
ical factor in this relationship.32 Mucositis-associated ulcers can 
cause intense pain and swallowing difficulties, potentially lea-
ding to malnutrition. Conversely, malnutrition can weaken the 
immune system, making patients more susceptible to severe 
mucositis and other oral infections.32,34 Xerostomia, a common 
side effect of cancer therapy, was found to lead to dysphagia, 
reduced food intake, and potentially cause malnutrition and 
weight loss. It impairs chewing and swallowing, necessitating 
dietary modifications and saliva substitutes for management.32

Our study found that well-nourished individuals across all 
BMI categories had fewer oral health complaints, aligning with 
previous research.23 Participants who experienced substantial 
weight loss showed a higher prevalence of bleeding gums and 

toothaches, highlighting the impact of weight loss on oral 
health deterioration. This suggests that achieving better over-
all health outcomes necessitates integrated healthcare ap-
proaches that address nutritional deficiencies and include 
weight management strategies.30 In an earlier study, research-
ers extensively examined dietary status as a predictor of the 
length of stay (LOS) among patients with cancer, alongside 
dental health. A thorough review was conducted regarding nu-
tritional status and its relationship with LOS in patients with 
cancer, highlighting the importance of using standardised 
measurements across patient demographics and study de-
signs.19 The study emphasised the high prevalence of malnu-
trition among patients with gastrointestinal cancer, and 
stressed the importance of timely nutrition education and pro-
fessional care.41

The sstatistically significant findings of this study revealed 
that individuals who consumed more than three prescription 
drugs daily and experienced frequent malnutrition were more 
prone to bleeding gums and toothaches.

Our research also delved into psychological aspects, not-
ing that severe depression demonstrated a notable associ-
ation with problems affecting speech. This aligns with previ-
ous studies that emphasised the psychological impact of oral 
health problems on patients with cancer and the correlation 
between psychological symptoms and self-reported oral 
health.20 These findings underscore the importance of adopt-
ing a holistic approach with comprehensive care integrating 
oral hygiene, nutrition, and emotional support for patients 
with cancer, in order to tackle medication-related nutritional 
challenges and their repercussions on oral hygiene.27

Table 4 Relationship between items of the mini nutritional assessment short form and self-reported oral complaints

Bleeding 
gum Toothache Mouth ulcers Bruxism Xerostomia

Problems 
affecting 
speech

Satisfactory 
dietary 
intake

(% Y/N) (% Y/N) (% Y/N) (% Y/N) (% Y/N) (% Y/N) (% Y/N)

Type of treatment

Chemotherapy 
(n = 180)

61/39 37/63 18/82 18/82 83/17 4/96 86/14

P = 0.04*

Radiotherapy 69/31 45/55 18/82 5/96 76/24 6/94 81/19

Surgery 58/42 40/60 22/78 5/95 77/23 6/94 86/14

Malnutrition parameters

Well-nourished 65/35 35/65 15/85 6/94 81/19 6/94 96/4

At risk of 
malnutrition

59/41 31/69 18/82 2/98 82/18 3/97 88/12

Malnourished 54/46 50/50 71/29 7/93 75/25 11/89 54/46

P = 0.03* P = 0.04* P = 0.001*

Y = Yes, N = No, * = Significant.
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While our study did not capture data on radiotherapy, can-
cer staging, medications, and systemic diseases, previous re-
search has suggested that these factors can significantly affect 
oral health and nutrition in patients with cancer. Radiotherapy, 
especially in the head and neck region, is known to cause se-
vere mucositis and xerostomia.38 Moreover, advanced cancer 
stages are often associated with higher rates of malnutrition.17 
Additionally, certain medications, such as some chemother-
apy agents, can directly affect oral health and appetite.6 Fur-
thermore, comorbid systemic diseases such as diabetes can 
complicate both nutritional status and oral health.36

Limitations
This study had a few limitations. First, the cross-sectional de-
sign limited the establishment of causality between nutritional 
status and oral health complaints; hence, longitudinal studies 
are required to provide more robust evidence. Second, gener-

Table 5 Parameter estimates of multinomial logistic regression results

MNA-SF categoriesa B P value OR

95% Confidence interval for 
OR

Lower 
bound

Upper 
bound

At risk of malnutrition Intercept 1.69 0.08

Chemotherapy 0.18 0.07 1.335 0.246 2.841

Surgery 0.21 0.51 1.240 0.651 2.363

Radiotherapy 0.46 0.22 1.592 0.755 3.355

Bleeding gum –0.30 0.39 0.740 0.371 1.479

Toothache –0.22 0.52 0.796 0.391 1.621

Mouth ulcers 0.23 0.60 1.259 0.525 3.018

Bruxism –1.1 0.20 0.309 0.050 1.923

Xerostomia 2.00 0.03* 1.004 0.411 2.449

Problem affecting speech –0.95 0.25 0.387 0.076 1.957

Satisfactory diet 1.21 0.01* 0.296 0.076 1.150

Malnourished Intercept 2.06 0.08

Chemotherapy 0.66 0.02* 1.517 0.096 2.769

Surgery 0.20 0.68 1.233 0.448 3.390

Radiotherapy 0.41 0.47 1.511 0.490 4.659

Bleeding gum –0.53 0.31 0.585 0.204 1.675

Toothache 0.21 0.69 1.239 0.419 3.662

Mouth ulcers 0.33 0.04* 1.402 0.409 4.800

Bruxism 0.17 0.86 1.195 0.156 9.144

Xerostomia –0.19 0.03* 1.819 0.232 2.895

Problem affecting speech –0.15 0.87 0.861 0.125 5.919

Satisfactory diet –2.87 0.01 0.056 0.013 0.242

 a Difference category = well-nourished, OR = Odds ratio, B = coefficient, * Significant.

alizability may be limited because the participants were en-
rolled from a single oncology centre. Third, there was a lack of 
detailed information on radiotherapy treatment, cancer stag-
ing, medication regimens, and comorbid systemic diseases, 
which could substantially affect nutrition and oral health and 
potentially confound our results. Fourth, although the Mini 
MNA-SF is commonly used, its primary focus on the elderly 
may limit its applicability to younger patients with cancer. The 
reliance on self-reported oral health complaints may introduce 
recall bias, and the study’s emphasis on specific elements of 
oral health could make it challenging to obtain a comprehen-
sive overview. Finally, this study did not account for potential 
differences in oral health complaints across various cancer 
types or stages. These limitations highlight the need for future 
research to address these gaps, particularly studies that in-
clude more detailed clinical information and employ objective 
oral health assessments.
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CONCLUSION

This study demonstrated a  statistically significant relationship 
between nutritional status, as measured by the MNA-SF, and 
oral health complaints in patients with cancer. Well-nourished 
individuals exhibited lower rates of oral health issues, whereas 
malnourished individuals and those at risk of malnutrition re-
ported a higher prevalence of oral health complaints. These 
findings underscore the broad impact of nutritional status on 
oral health in patients with cancer. Moreover, they highlight the 
need for a comprehensive approach to cancer care that inte-
grates nutritional counselling, oral health assessments, and 
preventive measures alongside traditional treatment modal-
ities. Further research is required to study the association be-
tween nutrition and oral health in patients with cancer. Inter-
ventional studies are required to determine the effectiveness of 
nutritional and oral health interventions in this population. 
Such research could inform the development of more targeted 
and effective care protocols for patients with cancer, potentially 
improving their overall treatment outcomes and well-being.
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