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Abstract 

Background and Aim Oral squamous cell carcinoma (OSCC) is a common form of head and neck cancer, and the emergence 

of antimicrobial resistance (AMR) has made its treatment increasingly challenging. AMR contributes to treatment failures, 

increased morbidity, and reduced survival rates among OSCC patients. Beyond these clinical impacts, this review aims to 

evaluate the psychological burdens associated with AMR in OSCC and to explore the effectiveness of mental health 

interventions tailored to these patients. 

Methods A comprehensive literature search was conducted across multiple databases, including PubMed, Scopus, APA 

PsycINFO, CINAHL, Cochrane Library, and Web of Science. To ensure a thorough examination of the topic, the review 

focused on the intersection of AMR, OSCC, and mental health interventions, with studies published from March 2001 to 

August 2024 being considered. 

Results A total of 62 studies were reviewed, revealing that AMR in OSCC significantly exacerbates psychological burdens 

such as anxiety, depression, and social isolation. Interventions like mindfulness-based interventions (MBIs), cognitive-

behavioral therapy (CBT), and acceptance and commitment therapy (ACT) were identified as effective in reducing 

psychological distress and improving quality of life. 

Conclusion The results indicate that AMR significantly worsens the psychological well-being of OSCC patients. Healthcare 

providers and policymakers are recommended to integrate mental health support into standard cancer care, enhance training 

on the psychological impact of AMR, and address barriers to mental health services. Future research should focus on 

developing and evaluating innovative mental health interventions and strategies to mitigate the impact of AMR on OSCC 

patients. 
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Introduction 

 
     The OSCC is a prevalent and potentially life-threatening 

form of head and neck cancer, accounting for over 90% of 

all oral malignancies (Kumar et al., 2020). Despite 

advancements in diagnostic techniques and treatment 

modalities, the 5-year survival rate for OSCC remains 

around 50-60%, largely due to late-stage diagnosis and the 

development of treatment resistance (Capote-Moreno et al., 

2020, Chou et al., 2019). One of the most significant 

challenges in the management of OSCC is the emergence of 

AMR, which not only compromises treatment efficacy but 

also contributes to increased morbidity and mortality rates 

(Taj and Chattopadhyay, 2024). This challenge is further 

complicated by the fact that AMR in OSCC is a multifaceted 

issue. It involves the complex interplay of various factors, 

such as the overuse and misuse of antibiotics, alterations in 

the oral microbiome, and the acquisition of resistance 

mechanisms by the cancer cells themselves (Tanwar, 2024). 

Consequently, the development of AMR in OSCC not only 

leads to treatment failure and disease progression but also 

has profound psychological implications for the affected 

individuals (Al Suwyed et al., 2021). Patients with OSCC 

often experience significant emotional distress, anxiety, and 

depression, which can be further exacerbated by the 

uncertainty and fear associated with AMR (Kumar et al., 

2018, Ying and Ling, 2023). 

     The psychological burdens experienced by OSCC 

patients with AMR are multidimensional and can have far-

reaching consequences on their overall well-being and 

quality of life (Bachmann et al., 2018). In particular, the fear 

of treatment failure, the anxiety associated with the potential 

for disease recurrence, and the uncertainty surrounding the 

long-term prognosis can all contribute to heightened levels 

of psychological distress (Tauber et al., 2019). Moreover, 

the physical and functional impairments resulting from 

OSCC, such as facial disfigurement, speech difficulties, and 

eating problems, can further compound the emotional 

challenges faced by these patients (Pace-Balzan et al., 2011). 

Furthermore, the psychosocial impact of AMR in OSCC 

extends beyond the individual patient, affecting their family 

members and caregivers as well (Moore and Ewa 

Szumacher, 2016). The burden of caring for a loved one with 

a potentially treatment-resistant cancer can lead to 

significant emotional distress, financial strain, and 

disruptions in family dynamics (Deshields et al., 2022). This 

stress can cause caregivers to experience feelings of 

helplessness, guilt, and burnout, which can further 

contribute to the overall psychological burden associated 

with AMR in OSCC (Ajithakumari and Hemavathy, 2022). 

     Given the significant psychological burdens experienced 

by OSCC patients with AMR and their caregivers, there is a 

pressing need for effective mental health interventions to 

address these challenges. Psychosocial support, including 

counseling, support groups, and psychoeducation, has been 

shown to improve emotional well-being, coping skills, and 

quality of life in cancer patients (Wang et al., 2020, Lu et al., 

2021, Hamad et al., 2024, Fareeq Saber et al., 2024, Saber et 

al., 2025a, Ahmed et al., 2024a). However, the specific needs 

of OSCC patients with AMR may require tailored 

interventions that address the unique psychological 

challenges associated with treatment resistance and the 

uncertainty surrounding long-term outcomes (Nayak et al., 

2023). To address this need, one promising approach is the 

integration of the MBIs into the overall treatment plan. 

MBIs, such as mindfulness-based stress reduction (MBSR) 

and mindfulness-based cognitive therapy (MBCT), have 

been shown to reduce anxiety, depression, and psychological 

distress in cancer patients (Lin et al., 2022, Park et al., 2020, 

Saber et al., 2025a, Hasan et al., 2025, Saber et al., 2025b, 

Ahmed et al., 2024c). By cultivating present-moment 

awareness, acceptance, and self-compassion, MBIs can help 

OSCC patients with AMR navigate the emotional challenges 

associated with treatment resistance and uncertainty. 

     In addition to MBIs, other psychosocial interventions, 

such as the CBT and ACT, may also be beneficial for OSCC 

patients with AMR (Wang et al., 2023). CBT can help 

patients identify and modify negative thought patterns and 

beliefs related to their diagnosis and treatment, while ACT 

emphasizes acceptance, values-based living, and committed 

action in the face of adversity (Orzechowska et al., 2021). 

These therapies can be implemented in various formats, 

including individual therapy, group sessions, and online or 

telephone-based support, to ensure accessibility and 

acceptability for patients and caregivers (Spelten et al., 

2021). Despite the growing recognition of the psychological 

burdens associated with AMR in OSCC and the potential 

benefits of mental health interventions, there remain 

significant gaps in the literature regarding the specific needs 

and experiences of this patient population. Most notably, 

most studies to date have focused on the psychological 

impact of OSCC in general, with limited attention given to 

the unique challenges posed by AMR. Therefore, the present 

review aims to systematically explore the psychological 

burdens experienced by OSCC patients with AMR. 

Methods 

Study design and research question 

     This narrative review was conducted using a 

comprehensive approach, following established guidelines 
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for narrative reviews (Baumeister and Leary, 1997, Borella 

et al., 2016). The main research question guiding this review 

was: "What is the impact of antimicrobial resistance in oral 

squamous cell carcinoma on psychological burdens? 

Search Strategy 

     A rigorous literature search was conducted to find studies 

on antimicrobial resistance in oral squamous cell carcinoma, 

specifically focusing on the psychological burdens and 

interventions for mental health. We systematically searched 

multiple databases including PubMed, Scopus, APA 

PsycINFO, CINAHL, Cochrane Library, and Web of 

Science. Our search strategy involved using specific 

keywords, Medical Subject Headings (MeSH) terms, and 

Boolean operators 'OR' and 'AND' to identify relevant 

articles. The search terms used were: 'Antimicrobial 

Resistance,' 'Oral Squamous Cell Carcinoma,' 'Mental 

Health,' 'Psychological Burden,' and 'Mental Health 

Interventions.' We tailored the search keywords for each 

database to include English literature published from March 

1, 2001, to August 31, 2024. The detailed search strategy 

equations used for each database can be found in Table 1. 

Table 1: Search strategy 
Concept Search Terms 

Antimicrobial 

Resistance 

("Antimicrobial Resistance" OR "Drug Resistance" 

OR "Antibiotic Resistance" OR "Multidrug 

Resistance" OR "AMR" OR "Resistance to 

Antibiotics" OR "Bacterial Resistance" OR 

"Antimicrobial Therapy Failures") AND ("Oral 

Infections" OR "Infection Control") 

Oral 

Squamous Cell 

Carcinoma

  

("Oral Squamous Cell Carcinoma" OR "Oral Cancer" 

OR "OSCC" OR "Mouth Cancer" OR "Head and Neck 

Cancer" OR "Oral Neoplasm" OR "Squamous Cell 
Carcinoma of the Oral Cavity" OR "Oral Carcinoma") 

AND ("Cancer Treatment" OR "Oncological 

Outcomes") 

Mental Health

  

("Mental Health" OR "Psychological Burden" OR 
"Psychological Distress" OR "Mental Well-being" OR 

"Psychosocial Issues" OR "Emotional Distress" OR 

"Mental Disorders" OR "Psychiatric Symptoms") 
AND ("Depression" OR "Anxiety" OR "Coping 

Mechanisms") 

Psychological 

Interventions

  

("Cognitive Behavioral Therapy" OR "CBT" OR 
"Mindfulness-Based Stress Reduction" OR "MBSR" 

OR "Mindfulness-Based Cognitive Therapy" OR 

"MBCT" OR "Supportive Therapy" OR 
"Psychological Counseling" OR "Psychotherapy") 

AND ("Cancer Care" OR "Oncology") 

Psychiatric 

Disorders  

("Depression" OR "Major Depressive Disorder" OR 
"Anxiety Disorders" OR "Generalized Anxiety 

Disorder" OR "Panic Disorder" OR "Stress Disorders" 

OR "Adjustment Disorders" OR "PTSD" OR "Post-
Traumatic Stress Disorder") AND ("Cancer Patients" 

OR "Survivors") 

Study 

Population

  

("Cancer Patients" OR "OSCC Patients" OR "Head 

and Neck Cancer Patients" OR "Oral Cancer Patients" 
OR "Patients with Neoplasm" OR "Oncology 

Patients" OR "Patients with Oral Tumors") AND 

("Treatment Challenges" OR "Care Management") 

Related Terms

  

("Patient Outcomes" OR "Survival Rates" OR 

"Quality of Life" OR "Treatment Outcomes" OR 

"Clinical Outcomes" OR "Therapeutic Efficacy" OR 
"Health-Related Quality of Life" OR "Prognostic 

Factors") AND ("Cancer Care" OR "Therapeutic 

Strategies") 

Geographical 

Focus  

("Global" OR "Worldwide" OR "Developed 

Countries" OR "Developing Countries" OR "High-
Income Countries" OR "Low-Income Countries") 

AND ("Healthcare Disparities" OR "Access to Care") 

 

Eligibility, review of the literature and selection process 

     The selected literature for this narrative review included 

English-language abstracts and full-text papers published 

from March 1, 2001, to August 31, 2024. The focus was on 

antimicrobial resistance in oral squamous cell carcinoma and 

its psychological impact. Studies were eligible if they 

specifically examined the psychological burdens and mental 

health interventions related to antimicrobial resistance in this 

particular type of cancer. The review of the literature was 

conducted by the author (AS) using a systematic approach to 

identify relevant studies. Moreover, the narrative review 

involved analyzing and synthesizing findings across 

different sources, focusing on thematic connections and 

drawing insights from both qualitative and quantitative 

studies to comprehensively assess the impact of 

antimicrobial resistance on psychological burdens in oral 

squamous cell carcinoma patients. 

Results 

     Our comprehensive literature search across multiple 

databases, including PubMed, Scopus, APA PsycINFO, 

CINAHL, Cochrane Library, and Web of Science, initially 

identified a total of 870 records. After removing 520 

duplicate records, 350 studies were screened by title and 

abstract, leading to the exclusion of 250 records due to 

inappropriate study design or irrelevance to Oral Squamous 

Cell Carcinoma. This left 100 records for full-text retrieval, 

from which 10 could not be retrieved. Further screening 

excluded 28 studies for reasons including non-mental health 

interventions (10), ineligible participants (8), unrelated 

outcomes (5), and other factors (5). Ultimately, 62 studies 

were thoroughly considered and reviewed. For a detailed 

representation of the study selection process, refer to Figure 

1 in our PRISMA flow chart. 

Impact of Antimicrobial Resistance on Treatment 

     The AMR has emerged as a significant challenge in the 

treatment of OSCC, a prevalent form of head and neck 

cancer (Irfan et al., 2020). AMR occurs when bacteria, 

viruses, fungi, and parasites evolve to withstand the effects 

of antimicrobial agents, rendering these treatments 

ineffective (Ahmed et al., 2024a, Tang et al., 2023). As a 

result, in the context of OSCC, AMR can lead to treatment 

failure, increased morbidity, and reduced survival rates 

(Bugshan and Farooq, 2020). The development of AMR in 

OSCC is a multifactorial process, involving the overuse and 



Health Innovation Reports 2025,1(1):18-31 
 

                                                                         4   

 

misuse of antibiotics, alterations in the oral microbiome, and 

the acquisition of resistance mechanisms by cancer cells 

(Puca et al., 2024). The role of the oral microbiome is 

particularly crucial, as the oral cavity harbors a diverse 

microbial community, which plays a crucial role in 

maintaining oral health and preventing the development of 

malignancies (Di Stefano et al., 2022). However, the 

disruption of this delicate balance, often caused by factors 

such as poor oral hygiene, smoking, and alcohol 

consumption, can lead to dysbiosis and the overgrowth of 

pathogenic bacteria (Santacroce et al., 2023). Consequently, 

these bacteria can contribute to the development and 

progression of OSCC by inducing chronic inflammation, 

producing carcinogenic metabolites, and facilitating the 

invasion and metastasis of cancer cells (Karpiński, 2019, Li 

et al., 2020). 

     In addition to these microbiome alterations, the use of 

antibiotics in the management of OSCC, either as 

prophylaxis to prevent postoperative infections or as part of 

the treatment regimen for advanced-stage disease, can 

further exacerbate the problem of AMR (Haque et al., 

2019). The indiscriminate use of broad-spectrum antibiotics 

can lead to the selection and proliferation of resistant 

bacterial strains, which can then colonize the tumor 

microenvironment and compromise the efficacy of 

anticancer treatments (Terreni et al., 2021). Moreover, the 

presence of resistant bacteria in the oral cavity can serve as 

a reservoir for the transmission of resistance genes to other 

bacterial species, further compounding the problem of AMR 

(Brooks et al., 2022). Complicating matters further, the 

acquisition of resistance mechanisms by cancer cells 

themselves also plays a significant role in the development 

of AMR in OSCC (Ayob and Ramasamy, 2018). Cancer 

cells can acquire resistance to antimicrobial agents through 

various mechanisms, such as the overexpression of efflux 

pumps, the alteration of drug targets, and the activation of 

detoxification pathways (Lowrence et al., 2019). These 

mechanisms, influenced by selective pressure from the use 

of antimicrobial agents and the genetic instability and 

heterogeneity of cancer cells, can result in the development 

of multidrug-resistant tumors. These tumors are highly 

challenging to treat and are associated with unfavorable 

clinical outcomes (Kapse-Mistry et al., 2014). 

     The impact of AMR on the treatment of OSCC extends 

beyond the direct effects on cancer cells and the oral 

microbiome. Importantly, the presence of resistant bacteria 

in the tumor microenvironment can also impair the efficacy 

of other therapeutic modalities, such as radiation therapy 

and immunotherapy (Ozpiskin et al., 2019). Resistant 

bacteria can produce protective biofilms that shield cancer 

cells from the cytotoxic effects of radiation, while also 

secreting immunosuppressive factors that inhibit the 

activation and function of immune cells (Lazar et al., 2018). 

This highlights the complex interplay between AMR, the 

tumor microenvironment, and the host immune response, 

underscoring the need for a multidisciplinary approach to 

address the challenges posed by AMR in OSCC treatment. 

 

Figure 1: Prisma Flow Chart 

Psychological Burdens in Oral Squamous Cell 

Carcinoma 

     Patients diagnosed with OSCC often experience 

significant psychological burdens that can profoundly 

impact their quality of life and overall well-being (Ying and 

Ling, 2023). The psychological distress experienced by 

OSCC patients is multifaceted and can stem from various 

factors, including the diagnosis itself, the physical and 

functional impairments caused by the disease, and the 

challenges associated with treatment (Bachmann et al., 

2018). Among these burdens, one of the most prevalent 

psychological burdens faced by OSCC patients is anxiety, 

which can manifest as feelings of worry, fear, and 

apprehension about the future (Vallath and Salins, 2017). 

The uncertainty surrounding the diagnosis, prognosis, and 

treatment outcomes can contribute to heightened levels of 

anxiety, which can persist throughout the cancer journey 

(Curran et al., 2017). Additionally, depression is another 

common psychological burden experienced by OSCC 
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patients, often characterized by feelings of sadness, 

hopelessness, and loss of interest in daily activities 

(McDowell et al., 2022). The physical and functional 

impairments caused by OSCC, such as facial disfigurement, 

speech difficulties, and eating problems, can contribute to 

the development of depressive symptoms. Patients may 

struggle to adapt to the changes in their appearance and 

abilities, leading to feelings of depression (Ying and Ling, 

2023). Moreover, the side effects of cancer treatments, such 

as pain, fatigue, and nutritional deficiencies, can further 

exacerbate depressive symptoms and negatively impact 

patients' emotional well-being (Tofthagen and McMillan, 

2010). 

     The psychological burdens experienced by OSCC 

patients can also extend to their social and interpersonal 

relationships (Khattak et al., 2021). Specifically, the 

physical and functional impairments caused by the disease 

can lead to social isolation and withdrawal, as patients may 

feel self-conscious about their appearance or struggle to 

communicate effectively with others (Stout et al., 2013). 

This social isolation can further compound feelings of 

loneliness and depression, as patients may lack the support 

and understanding of their loved ones (Scott et al., 2006). In 

addition to these social challenges, the financial burden 

associated with cancer treatment, including the costs of 

medication, surgery, and rehabilitation, can contribute to 

psychological distress and strain on personal relationships 

(Wagner et al., 2011). These challenges are further 

intensified by the presence of AMR in OSCC, which can 

exacerbate the psychological burdens experienced by 

patients. The development of AMR can lead to treatment 

failure, prolonged hospital stays, and increased morbidity, 

all of which can contribute to heightened levels of anxiety, 

depression, and emotional distress (Meyer and Harder, 

2007). The uncertainty surrounding the effectiveness of 

antimicrobial treatments and the potential for disease 

progression can further compound patients' psychological 

burdens, as they may fear the consequences of treatment-

resistant infections (Coque et al., 2023). 

     Furthermore, the psychological impact of AMR in OSCC 

extends beyond the individual patient, affecting their family 

members and caregivers as well (Ewa Szumacher et al., 

2019). Caregivers of OSCC patients with AMR may 

experience significant emotional distress, burnout, and 

financial strain as they navigate the challenges of providing 

care for their loved ones (Ewa Szumacher et al., 2019). This 

caregiving burden can lead to feelings of helplessness, guilt, 

and anxiety, as caregivers may struggle to balance their own 

needs with the demands of caring for a patient with a 

treatment-resistant infection (Mintz, 2022). 

Mental Health Interventions for Affected Patients 

     Given the significant psychological burdens experienced 

by patients with OSCC facing AMR, there is a pressing need 

for effective mental health interventions to address these 

challenges and promote emotional well-being. One 

approach that shows promise is the integration of MBIs into 

the overall treatment plan for OSCC patients with AMR 

(Lesho and Laguio-Vila, 2019). MBIs, such as MBSR and 

MBCT, have been shown to reduce anxiety, depression, and 

psychological distress in cancer patients (Compen et al., 

2018, Cillessen et al., 2019). By cultivating present-moment 

awareness, acceptance, and self-compassion, MBIs can help 

OSCC patients with AMR navigate the emotional challenges 

associated with treatment resistance and uncertainty (Ying 

and Ling, 2023). In addition to MBIs, CBT is another 

effective mental health intervention for OSCC patients 

facing AMR (Noviyani et al., 2024). CBT focuses on 

identifying and modifying negative thought patterns and 

beliefs that contribute to emotional distress, while also 

teaching coping strategies and problem-solving skills (Peat, 

2013). For these patients, CBT can help address the 

cognitive and emotional aspects of treatment resistance, 

such as fear of treatment failure, anxiety about disease 

progression, and feelings of hopelessness (Westra and 

Norouzian, 2018). By reframing negative thoughts and 

beliefs, and developing adaptive coping mechanisms, CBT 

can enhance patients' resilience and improve their overall 

quality of life (Wesner et al., 2015). 

     Complementing these approaches is the ACT, another 

promising mental health intervention for OSCC patients 

facing AMR (Dhingra et al., 2020). ACT emphasizes 

acceptance of difficult emotions and experiences, while also 

encouraging patients to engage in values-based actions that 

promote a sense of meaning and purpose (Barrett et al., 

2019). This therapy can be particularly useful for OSCC 

patients with AMR, as it helps foster a sense of acceptance 

and psychological flexibility in the face of treatment 

challenges and uncertainty (McCracken and Morley, 2014). 

By focusing on values and committed action, ACT can help 

patients maintain a sense of agency and control, even in the 

context of a difficult and unpredictable cancer journey 

(Renes and Aarts, 2017). In addition to these individual-

focused interventions, group-based support programs can 

also be beneficial for OSCC patients with AMR (Smith-

Turchyn et al., 2016). Psychoeducational support groups can 

provide patients with valuable information about AMR, 

treatment options, and coping strategies, while also fostering 

a sense of community and shared experience (Littlejohn et 

al., 2019). Peer support groups, led by trained facilitators or 

survivors of OSCC, can offer patients a safe and supportive 

space to share their experiences, emotions, and challenges, 

while also learning from the insights and strategies of others 
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who have faced similar struggles (Mahalik, 2019). For a 

clearer visualization of these interventions, take a look at 

Figure 2. 

 

Figure 2: Visual Representation of Mental Health Interventions for OSCC Patients Facing Antimicrobial Resistance. 

Created with BioRender.com

 

Challenges in Integrating Mental Health Support in 

Cancer Care 

     Although there is an increasing awareness of the 

significance of mental health support for patients with 

OSCC who are dealing with AMR, incorporating these 

interventions into standard cancer care still poses a major 

obstacle. One of the primary barriers to this integration is the 

limited availability and accessibility of specialized mental 

health professionals (Granek et al., 2019). Many cancer 

treatment centers lack dedicated psycho-oncology services 

or have insufficient staff to meet the mental health needs of 

their patients (Holland, 2018). As a result, this shortage of 

mental health professionals can lead to long wait times, 

limited treatment options, and fragmented care for OSCC 

patients with AMR who are in need of psychological support 

(Reid and Brown, 2008). Additionally, another challenge in 

integrating mental health support in cancer care is the lack 

of standardized screening and assessment tools for 

identifying patients with psychological distress (Carlson et 

al., 2012). While several screening instruments, such as the 

Hospital Anxiety and Depression Scale (HADS) and the 

Distress Thermometer (DT), have been developed to assess 

emotional distress in cancer patients, their use is not 

consistently implemented across cancer treatment settings 

(Civilotti et al., 2020). Moreover, these screening tools may 

not adequately capture the unique psychological challenges 

faced by OSCC patients with AMR, such as fears of 

treatment failure and concerns about disease progression 

(Schellekens et al., 2016). Without reliable and valid 

screening and assessment tools, identifying patients in need 

of mental health support can be difficult, leading to unmet 

psychological needs and suboptimal care. 

     Furthermore, the limited integration of mental health 

support in cancer care can also be attributed to the lack of 

education and training among healthcare professionals 

regarding the psychological aspects of cancer and AMR 

(Greer et al., 2013). Many oncologists, nurses, and other 

healthcare providers may not have received sufficient 

training in recognizing and addressing the mental health 

needs of their patients (Granek et al., 2018). Consequently, 

this lack of training can lead to a failure to identify patients 

who are experiencing psychological distress, as well as a 

reluctance to initiate conversations about mental health 

concerns (Combes et al., 2019). In addition, healthcare 

professionals may not be aware of the available mental 

health resources and referral pathways, further limiting their 

ability to connect patients with appropriate psychological 

support (Leijdesdorff et al., 2021). Financial barriers further 

complicate the situation, as insurance coverage limitations 
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can pose significant challenges to the integration of mental 

health support in cancer care (Carrera et al., 2018). Mental 

health services, such as individual therapy, group support 

programs, and psychiatric medication management, can be 

costly and may not be fully covered by patients' insurance 

plans (Walker et al., 2015). This financial burden can 

prevent OSCC patients with AMR from accessing the 

mental health support they need, particularly if they are 

already struggling with the financial strain of cancer 

treatment. Moreover, insurance reimbursement rates for 

mental health services may be lower than those for medical 

procedures, disincentivizing cancer treatment centers from 

investing in comprehensive psycho-oncology programs 

(Levit et al., 2013). 

     Finally, the stigma associated with mental health issues 

can also hinder the integration of psychological support in 

cancer care (Irwin et al., 2014). Many patients may feel 

ashamed or reluctant to discuss their emotional struggles, 

fearing judgment or discrimination from healthcare 

providers, family members, or society at large (Rewerska-

Juśko and Rejdak, 2022). This stigma can lead to a 

reluctance to seek mental health support, even when services 

are available and accessible (Ahmed et al., 2024b). 

Additionally, cultural beliefs and attitudes regarding mental 

health can also influence patients' willingness to engage in 

psychological interventions, particularly among minority 

and underserved populations (Maura and Weisman de 

Mamani, 2017). 

Public Health Implications and Future Directions 

     The growing prevalence of AMR in OSCC has 

significant public health implications, highlighting the need 

for urgent action and innovative strategies to address this 

complex issue. AMR's impact on OSCC not only 

compromises treatment outcomes and increases morbidity 

and mortality rates but also poses a significant burden on 

healthcare systems and societies as a whole (Moore and Ewa 

Szumacher, 2018). The economic costs associated with 

AMR in cancer care, including prolonged hospital stays, 

additional diagnostic tests, and expensive second-line 

treatments, can strain already limited healthcare resources 

and exacerbate health disparities (Michael et al., 2020). 

Moreover, the spread of resistant bacteria within healthcare 

settings and communities can further amplify the public 

health threat of AMR, underscoring the need for 

comprehensive surveillance, infection control, and 

antibiotic stewardship programs (Salam et al., 2023). To 

effectively address the public health implications of AMR 

in OSCC, a multidisciplinary and collaborative approach is 

required, engaging stakeholders across the healthcare 

continuum, including oncologists, infectious disease 

specialists, mental health professionals, policymakers, and 

patient advocates (Spivak and Greenlee, 2023). As a result, 

future directions in addressing AMR in OSCC should 

prioritize the development and implementation of evidence-

based guidelines for the careful and appropriate use of 

antibiotics in cancer care. Additionally, it is important to 

explore novel therapeutic strategies that can effectively 

overcome resistance mechanisms and improve the 

effectiveness of current treatments. These strategies may 

include the use of targeted antimicrobial therapy, 

combination therapies, and immunomodulatory agents that 

can harness the power of the immune system to combat 

resistant infections (Kumar et al., 2021). 

     In addition to clinical and therapeutic strategies, it is 

important to address the psychological burdens associated 

with AMR in OSCC as a critical public health priority. This 

is because the mental health needs of cancer patients have 

significant implications for treatment adherence, quality of 

life, and overall health outcomes (Shoshani and Kanat-

Maymon, 2018). Therefore, future research should focus on 

developing and evaluating the effectiveness of tailored 

mental health interventions for OSCC patients with AMR, 

taking into account the unique challenges and stressors faced 

by this population. This research should explore the 

integration of mindfulness-based interventions, cognitive-

behavioral therapy, acceptance and commitment therapy, 

and group support programs into routine cancer care. 

Additionally, it should focus on developing innovative 

delivery models that could improve access to mental health 

services, especially for underserved and vulnerable 

populations. Moreover, addressing the systemic barriers and 

challenges that hinder the integration of mental health 

support in cancer care is essential. These barriers include the 

limited availability and accessibility of specialized mental 

health professionals, lack of standardized screening and 

assessment tools, insufficient education and training among 

healthcare providers, financial barriers and insurance 

coverage limitations, and the stigma associated with mental 

health issues. Overcoming these barriers will require a 

concerted effort from healthcare organizations, 

policymakers, and advocates to prioritize the mental health 

needs of cancer patients and to develop innovative strategies 

for integrating psychological support into comprehensive, 

patient-centered care. For a summary of studies included 

and an overview, refer to Table 2.

 

 



Health Innovation Reports 2025,1(1):18-31 
 

                                                                         8   

 

 

Table 2: Summary of Findings on the Impact of Antimicrobial Resistance and Mental Health in Oral Squamous Cell 

Carcinoma 

 

Area of Application 

 

Summary of Findings 

 

Significance 

 

Ethics and Challenges 

 

Additional 

Considerations 

Impact of Antimicrobial 

Resistance on Treatment

   

AMR in OSCC is caused 

by antibiotic misuse, 

changes in the oral 

microbiome, and cancer 

cell resistance. It results in 

treatment failures, 

increased morbidity, and 

reduced survival rates. 

Highlights the need for 

careful antibiotic use and 

multidisciplinary treatment 

approaches to manage 

AMR in OSCC effectively.

  

Ethics: Ensuring 

responsible antibiotic use 

and patient education. 

Challenges: Managing 

resistant bacterial strains 

and maintaining the 

effectiveness of cancer 

treatments amid rising 

AMR. 

Integration with existing 

treatment protocols and the 

development of new 

therapeutic strategies to 

address the impact of 

AMR on OSCC treatment 

outcomes. . 

Psychological Burdens in 

OSCC   

OSCC patients experience 

anxiety, depression, and 

social isolation due to the 

disease, its treatment, and 

the complications of AMR.

  

Emphasizes the 

importance of mental 

health support for OSCC 

patients to improve their 

quality of life and overall 

well-being.  

Ethics: Addressing the 

psychological impact of 

treatment and ensuring 

equitable access to mental 

health services. 

Challenges: Managing the 

compounded emotional 

burden due to AMR and 

ensuring comprehensive 

support systems are in 

place.  

Development of targeted 

mental health interventions 

and support programs 

tailored to the specific 

needs of OSCC patients 

dealing with AMR. 

Mental Health 

Interventions for OSCC 

Patients   

Interventions like MBIs, 

CBT, and ACT are 

effective in reducing 

psychological distress in 

OSCC patients facing 

AMR.  

These interventions can 

significantly improve 

patients' resilience, 

treatment adherence, and 

overall quality of life.  

Ethics: Ensuring patient-

centered care and informed 

consent for mental health 

interventions. Challenges: 

Integrating mental health 

support into standard 

cancer care and 

overcoming stigma 

associated with mental 

health treatment.  

Incorporating mental 

health interventions into 

routine cancer care and 

exploring innovative 

delivery models, such as 

telemedicine and group 

therapy, to increase access 

to support services. 

Challenges in Integrating 

Mental Health Support

   

Integration of mental 

health support in cancer 

care is hindered by the lack 

of specialized 

professionals, standardized 

tools, and training among 

healthcare providers.  

Addressing these 

challenges can improve the 

overall effectiveness of 

cancer care and ensure that 

patients' mental health 

needs are met.  

Ethics: Ensuring that 

mental health support is 

accessible and tailored to 

the needs of cancer 

patients. Challenges: 

Overcoming systemic 

barriers, such as 

insufficient resources and 

training, and ensuring 

comprehensive care that 

addresses both physical 

and mental health aspects 

of cancer treatment.  

Advocacy for policy 

changes to prioritize 

mental health in cancer 

care and increased 

investment in training 

healthcare professionals to 

recognize and address the 

psychological needs of 

cancer patients. 

Public Health 

Implications and Future 

Directions   

The growing prevalence of 

AMR in OSCC poses 

significant public health 

challenges, including 

increased healthcare costs, 

health disparities, and the 

spread of resistant bacteria.

  

Addressing AMR in 

OSCC through 

multidisciplinary 

approaches and evidence-

based guidelines can help 

mitigate its impact on 

public health. .

  

Ethics: Balancing the need 

for aggressive treatment 

with the risk of 

contributing to AMR. 

Challenges: Developing 

and implementing 

effective antibiotic 

stewardship programs and 

ensuring equitable access 

to new therapies.  

Future research should 

focus on innovative 

therapeutic strategies and 

mental health 

interventions, along with 

systemic changes to 

improve access to 

comprehensive care for 

OSCC patients, especially 

those dealing with AMR.
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Discussion 

     This comprehensive review synthesized evidence from 

62 studies spanning from March 1, 2001, to August 31, 

2024, highlighting not only the profound impact of AMR on 

the psychological burdens experienced by OSCC patients 

but also the critical need for effective mental health 

interventions in this context. The emergence of AMR as a 

significant challenge in OSCC treatment has far-reaching 

consequences for patients' physical and emotional well-

being. 

     As evidenced by the studies reviewed, AMR can lead to 

treatment failure, increased morbidity, and reduced survival 

rates in OSCC patients (Terreni et al., 2021, Haque et al., 

2019, Bugshan and Farooq, 2020). The development and 

progression of AMR in OSCC is a multifactorial process, 

involving the overuse and misuse of antibiotics, alterations 

in the oral microbiome, and the acquisition of resistance 

mechanisms by cancer cells (Kapse-Mistry et al., 2014, 

Ayob and Ramasamy, 2018, Puca et al., 2024). These 

findings underscore the complexity of AMR in OSCC and 

the need for a comprehensive approach to address this 

growing public health threat. However, the studies by 

Brooks et al. (2022) and Santacroce et al. (2023) suggest that 

the oral microbiome's role in AMR development may be 

more nuanced, with certain commensal bacteria potentially 

offering protective effects against resistant pathogens. This 

points to the importance of further research to elucidate the 

intricate relationships between the oral microbiome, AMR, 

and OSCC progression. 

     In parallel, the psychological burdens experienced by 

OSCC patients with AMR are multifaceted and can 

profoundly impact their quality of life and overall well-

being. As demonstrated by the reviewed studies, anxiety, 

depression, and emotional distress are prevalent among 

OSCC patients, often stemming from the diagnosis itself, 

physical and functional impairments, and treatment 

challenges  (Vallath and Salins, 2017, Bachmann et al., 

2018, Ying and Ling, 2023). The presence of AMR further 

exacerbates these psychological burdens, as patients grapple 

with the uncertainty surrounding treatment effectiveness 

and the potential for disease progression (Coque et al., 2023, 

Meyer and Harder, 2007). Moreover, the social and financial 

strains associated with OSCC and AMR can compound 

patients' emotional distress and strain interpersonal 

relationships (Wagner et al., 2011, Khattak et al., 2021). 

While these findings paint a grim picture of the 

psychological toll of AMR in OSCC, the studies by Stout et 

al. (2013) and Scott et al. (2006) highlight the potential for 

social support and adaptive coping strategies to buffer 

against the negative emotional impact of the disease. 

     Given the significant psychological burdens faced by 

OSCC patients with AMR, the integration of effective 

mental health interventions into comprehensive cancer care 

is crucial. The reviewed studies demonstrate the promise of 

MBIs, CBT, ACT, and group support programs in reducing 

anxiety, depression, and psychological distress among 

cancer patients (Cillessen et al., 2019, Lesho and Laguio-

Vila, 2019, Mintz, 2022, Fareeq et al., 2024, Wesner et al., 

2015) . By fostering present-moment awareness, adaptive 

coping strategies, and a sense of community, these 

interventions can enhance patients' resilience and improve 

their overall quality of life in the face of treatment 

challenges and uncertainty (Mahalik, 2019, Littlejohn et al., 

2019, Renes and Aarts, 2017, McCracken and Morley, 2014, 

Barrett et al., 2019). However, as noted by Noviyani et al. 

(2024) and Ying and Ling (2023), the effectiveness of these 

interventions may vary depending on individual patient 

characteristics and preferences, underscoring the need for 

personalized and flexible approaches to mental health 

support in OSCC care. Despite these promising 

developments, significant challenges remain in integrating 

these interventions into routine cancer care. The limited 

availability and accessibility of specialized mental health 

professionals, lack of standardized screening and 

assessment tools, insufficient education and training among 

healthcare providers, financial barriers and insurance 

coverage limitations, and the stigma associated with mental 

health issues all contribute to the suboptimal integration of 

psychological support in OSCC care  (Holland, 2018, 

Granek et al., 2019, Greer et al., 2013, Carlson et al., 2012). 

These findings underscore the need for systemic changes 

and collaborative efforts to overcome these barriers and 

prioritize the mental health needs of OSCC patients with 

AMR. 

     The growing prevalence of AMR in OSCC has 

significant public health implications, further emphasizing 

the urgent need for innovative strategies and 

multidisciplinary collaboration to address this complex 

issue. As evidenced by the reviewed studies, AMR not only 

compromises treatment outcomes and increases morbidity 

and mortality rates but also poses a significant burden on 

healthcare systems and societies as a whole  (Michael et al., 

2020, Moore and Ewa Szumacher, 2018, Ahmed et al., 

2024a). Thus, future directions in tackling AMR in OSCC 

should prioritize the development and implementation of 

evidence-based guidelines for antibiotic stewardship, 

exploration of novel therapeutic strategies, and the 

integration of tailored mental health interventions into 

comprehensive cancer care (Spivak and Greenlee, 2023, 

Kumar et al., 2021, Salam et al., 2023). Moreover, 
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addressing the systemic barriers and challenges that hinder 

the integration of mental health support in OSCC care is 

essential to ensure equitable access to comprehensive, 

patient-centered care for all patients, regardless of their 

socioeconomic status or cultural background (Shoshani and 

Kanat-Maymon, 2018).  

     The significance of this review lies in its comprehensive 

exploration of the interplay between AMR and 

psychological burdens in OSCC patients, alongside its 

emphasis on the critical role of mental health interventions 

in improving patient outcomes and quality of life. By 

synthesizing evidence from a wide range of studies spanning 

over two decades, this review provides a solid foundation 

for understanding the complex challenges posed by AMR in 

OSCC and the importance of addressing patients' 

psychological needs alongside their physical treatment. 

Consequently, the insights gained from this review can 

inform the development of evidence-based, patient-centered 

approaches to OSCC care that prioritize both physical and 

mental well-being. 

     However, the findings of this review also highlight the 

importance of conducting further research to address the 

gaps in our understanding of AMR in OSCC and its 

psychological impact on patients. Future studies should aim 

to clarify the intricate relationships between the oral 

microbiome, AMR development, and OSCC progression. 

Furthermore, exploring innovative therapeutic strategies 

that can overcome resistance mechanisms and improve 

treatment effectiveness is crucial. In addition, additional 

research is necessary to assess the efficacy of tailored mental 

health interventions for OSCC patients with AMR, while 

considering the unique challenges and stressors faced by this 

particular group. Conducting large-scale, multicultural 

studies with longer follow-up periods and utilizing a 

combination of qualitative and quantitative methods would 

provide valuable insights into the long-term effects of 

cultural influences on end-of-life decision-making. It would 

also help to determine the specific effectiveness of mental 

health interventions in diverse OSCC patient populations. 

Conclusion 

     The findings clearly show that AMR has a significant 

negative impact on the psychological well-being of OSCC 

patients. Given these implications, it is recommended that 

healthcare providers and policymakers take steps to include 

mental health support as part of standard cancer care, 

improve training on the psychological effects of AMR, and 

address any obstacles to accessing mental health services. 

To further support patient care, efforts should be made to 

enhance interdisciplinary collaboration between 

oncologists, mental health professionals, and infectious 

disease specialists to create comprehensive care plans. 

Furthermore, future research should concentrate on 

developing and evaluating new interventions and strategies 

to help alleviate the impact of AMR on OSCC patients, with 

an emphasis on personalized and culturally sensitive 

approaches. 
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