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Abstract
Introduction  Patients with head and neck squamous cell carcinoma (HNSCC) are at risk for long-term side effects and require 
thorough survivorship care following completion of radiation therapy (RT). We aimed to identify survivorship interest and 
needs following RT.
Methods  Patients with HNSCC who completed RT from Jan 2013 to April 2023 completed questions based on the five-
domain Cancer Survivorship Framework (physical effects, psychosocial effects, cancer screening, chronic conditions, health 
promotion) and the Consolidated Framework for Implementation Research (interest, knowledge, barriers).
Results  Of 1,123 patients, 317 participated (response rate 28%). Patients were 64% (n = 203) male with a mean age of 
64 years (SD 12), with 66% (n = 209) finishing treatment > 2-years prior. 36% (n = 115) were interested in, 34% (n = 108) 
prioritized, and 28% (n = 88) had information related to survivorship. For survivorship domains, within physical effects, dry 
mouth (40%, n = 126) and trouble swallowing (24%, n = 75) were most bothersome. For psychosocial, 15% (n = 46) reported 
current depression (mean PHQ2 score ≥ 3) and 71% (n = 226) felt mental health needs were not addressed during treatment. 
Forty-two percent felt that diet, exercise, and smoking were not addressed (n = 134). Seventy-six percent (n = 240) understood 
the importance of cancer screening. Most patients wished to address survivorship topics in one long visit (45%, n = 142) and 
preferred in-person visits (60%, n = 190). Potential barriers included insurance coverage and scheduling concerns.
Conclusion  In post-RT HNSCC survivors, survivorship interest and knowledge were limited. There is a need for education 
on survivorship.
Implications  These findings provide a foundation for developing robust survivorship care programs that meet the diverse 
needs of this patient population.
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Introduction

The number of long-term survivors of head and neck 
squamous cell carcinomas (HNSCC) has been increasing 
due to more efficacious treatments and changes in disease 

epidemiology. The influence of human papillomavirus 
(HPV) on the development of oropharyngeal cancers has 
now led HPV-related HNSCC to be the most commonly 
diagnosed HNSCC [1–3], with a higher tumor response and 
survival rate as compared to HPV-negative HNSCC, which 
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is more commonly associated with smoking or tobacco use 
[4–6]. Five-year survival rates now range from approxi-
mately 60–80% for non-metastatic patients [7], and the num-
ber of patients living long-term after treatment continues 
to rise.

Patients with HNSCC are often exposed to multimodal 
treatment, with many patients undergoing combinations of 
surgery, radiation therapy (RT), and systemic therapy [8]. 
RT is an important component of management for HNSCC, 
both in the definitive and postoperative settings [9]. As a 
result, patients are at risk for many short and long-term side 
effects from RT, ranging from mucositis during treatment or 
long-term xerostomia and dysphagia after treatment [10–15]. 
These long-term effects can negatively impact the patient’s 
ability to function, overall quality of life, and mental and 
emotional well-being [16–19]. Thus, HNSCC survivors have 
a wide range of needs post-treatment.

A number of survivorship guidelines for HNSCC exist 
[20–23], but none comprehensively address wide ranging 
HNSCC-related needs, and it remains challenging to imple-
ment a survivorship clinic that addresses the vast needs of 
this growing population [24–27]. There is an unmet need 
to understand survivor needs in the context of a validated 
survivorship framework assessing both specific needs and 
overall insights into how to optimize a survivorship program 
[28]. In this cross-sectional survey study, we sought to uti-
lize a comprehensive survivorship framework to gain insight 
on needs and preferences of survivorship care post-RT for 
patients with HNSCC.

Methods

Study participants and data collection

Patients with HNSCC who had undergone RT from Janu-
ary 2013 to April 2023 were eligible to participate in this 
anonymous survey. Eligible patients were identified through 
Northwestern University’s institutional data repository, and 
those with a valid email address collected from the electronic 
medical record were included. No data was collected from 
the electronic medical record other than email addresses. 
The electronic survey was sent via email on June 20, 2023, 
with additional reminders sent on June 30 and July 10, 2023. 
The survey was closed on July 27, 2023. This anonymous 
survey was deemed exempt by the Northwestern University 
Institutional Review Board (STU00218427).

Measures

Study participants completed a 20-min, 47-item online sur-
vey assessing cancer survivorship domains and barriers/
facilitators to participating in a survivorship clinic. Study 

data were collected and managed using the web-based 
Research Electronic Data Capture (REDCap) tool hosted at 
Northwestern University Feinberg School of Medicine [29]. 
Cancer survivorship domains were based on Nekhlyudov 
et al.’s Cancer Survivorship Framework, which encompasses 
five domains (Supplementary Fig. 1): (1) physical effects, 
(2) psychosocial effects, (3) cancer screening, (4) manage-
ment of chronic conditions, and (5) health promotion [24]. 
The measure was developed by a multi-disciplinary study 
team using standardized approaches to questionnaire design 
[30], and after development the survey was reviewed by five 
additional people (three HNSCC survivors and two radiation 
oncology nurses).

A total of 22 questions covered the five survivorship 
domains. We adapted existing measures relevant to the 
domains of interest and developed new questions when 
needed. Ten questions on ongoing physical effects were 
adapted from the Mayo Clinic Cancer Center Survey of Can-
cer Survivors [31]. Three questions on psychosocial effects 
included the Patient Health Questionnaire- 2 (PHQ- 2) [32], 
with a score of ≥ 3 defining depression, and an additional 
item developed by the study team asking whether mental 
health needs were addressed throughout their cancer jour-
ney. Three questions developed by the study team on health 
promotion included asking participants if their cancer pro-
viders discussed the importance of exercise, healthy diet, 
and smoking cessation. One item on chronic conditions 
asked about confidence in managing chronic conditions 
with their primary care physician, and one item on cancer 
screening asked about the importance of screening; these 
were both developed by the study team.

To address contextual factors impacting survivorship, we 
utilized the Consolidated Framework for Implementation 
Research (CFIR) domains [33] and developed three ques-
tions from domains deemed relevant by study team members 
with expertise in implementation science. These included 
the individual domain (assessing interest in survivorship), 
inner setting process domain (access to information in sur-
vivorship), implementation process domain (considering 
survivorship as a priority). Finally, specific questions were 
developed to assess preferred structure of a survivorship 
clinic, patient preferences on visit frequency, number of 
topics they would like to address, and modality of inter-
action (i.e., inclusion of telehealth options). The remain-
der of the survey consisted of questions on demographics 
(age, gender, race, zip code) and cancer treatment received 
(currently undergoing treatment, received surgery, received 
chemotherapy, received RT).

Statistical analysis

The primary aim of this analysis was to descriptively 
assess gaps in survivorship care and aid in the design of a 
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comprehensive survivorship clinic for patients with HNSCC. 
For items on physical effects, responses on a scale of 0 (“No 
concern”) to 5 (“Great deal of concern”) were dichotomized, 
with scores of 4 or 5 classified as “yes” to having a bother-
some level of concern. For CFIR domains, a Likert scale 
from strongly disagree to strongly agree was dichotomized 
with agree and strongly agree classified as “yes”. For items 
on health promotion (exercise, healthy diet, smoking cessa-
tion), responses were analyzed separately and combined into 
a composite variable. Patients who responded “yes” to all 
three items were classified as having received comprehen-
sive counseling on health promotion. Descriptive statistics 
were used to summarize the responses of the survey for the 
overall study population and for each subgroup. We per-
formed a multivariate analysis (MVA) assessing predictors 
of the CFIR questions (interest, access, priority) and then 
further performed two prespecified subgroup analyses by 
gender and duration from treatment (≤ 2 years versus > 2 
years, based on current guidelines to decrease frequency 
of oncologic surveillance after 2 years[9]). Continuous 
variables were summarized using median and interquartile 
range (IQR) and were compared between groups using the 
Wilcoxon rank sum test. For categorical variables, frequen-
cies and percentages were reported, and proportions were 
compared using Fisher’s exact test. All statistical tests were 
two-sided, and a p-value of less than 0.05 was considered 
statistically significant. All analyses were conducted in R 
Version 4.3.1. Data is available upon reasonable request 
from the corresponding author.

Results

Of the 1,123 potential participants who underwent RT for 
HNSCC and had valid email addresses, 343 started the sur-
vey. Of these, 26 did not answer any questions, leaving 317 
patients eligible for analysis, resulting in a 28% response 
rate (Supplementary Fig. 2). Among these participants, 64% 
were male (n = 203) with a mean age of 64 years (SD 12). 
Two thirds (n = 209) had completed treatment more than 
2 years prior to the survey. In terms of ethnicity, 81% of par-
ticipants were non-Hispanic White (n = 256). At the time of 
the survey, 79% reported that their cancer had not returned 
since completing RT (n = 251). Regarding additional treat-
ment modalities in these post-RT patients, 69% of partici-
pants had undergone surgery (n = 219), and 49% received 
chemotherapy (n = 155) as part of their cancer treatment 
(see Table 1).

For the five survivorship domains, the most reported 
physical symptoms (with > 20% participant endorsement) 
were dry mouth in 40% (n = 126), trouble swallowing in 
24% (n = 75), taste changes in 23% (n = 72), and dental 
problems in 21% (n = 66) (see Fig. 1). In the psychosocial 

domain, 15% (n = 46) of participants scored PHQ2 ≥ 3, indi-
cating depression. Seventy-one percent (n = 226) felt their 
mental health was not addressed during their cancer journey.

For cancer screening, 12% (n = 38) stated that their can-
cer providers did not discuss the importance of screenings. 
In terms of health promotion, a combined 42% (n = 134) 
reported not discussing the benefits of smoking cessation 
(n = 15, 4.7%), diet (n = 68, 21%), and exercise (n = 87, 
27%) with their cancer providers. Additionally, 12% (n = 
38) of participants were unsure or not confident in managing 
their chronic conditions with their primary care physician.

When asked about knowledge related to survivorship, 
36% (n = 113) of participants expressed interest in survi-
vorship care, and 34% (n = 108) stated it was a priority, 
but only 28% (n = 88) reported having access to informa-
tion about survivorship care. On MVA, female patients 
were more likely to express interest in survivorship care 
(OR 2.67, 95%CI 1.48–4.86, p < 0.001). Similarly, female 
patients were more likely to state survivorship care is a pri-
ority (OR 2.79, 95%CI 1.54–5.11, p < 0.001); patients who 
completed treatment > 2 years prior were less likely to state 
survivorship care is a priority (OR 0.52, 95%CI 0.29–0.93, 
p = 0.027). Patients who had undergone multimodality treat-
ment or were currently undergoing treatment were more 
likely to have access to survivorship care (received surgery 
OR 2.50 (95%CI 1.24–5.29, p = 0.013), received chemo-
therapy (OR 2.09 (95%CI 1.15–3.85, p = 0.016), currently 

Table 1   Demographics

n %

Age (mean, SD) 64 (12)
Gender

 Male 203 64.0%
 Female 81 26.0%
 Missing 33 10.0%

Race
 White 256 81.0%
 Black 7 2.2%
 Asian Americans, Native Hawaiians, and 
Pacific Islanders

12 3.9%

 Other, Prefer not to Answer, or Missing 42 13.3%
Treatment Received

 Radiotherapy 317 100.0%
 Chemotherapy 155 49.0%
 Surgery 219 69.0%

Length Since Radiation Treatment
 ≤ 2 years 86 27.1%
 > 2 years 209 66%
 Missing 22 6.90%

Cancer Recurrence 38 12%
Currently undergoing treatment 26 8.20%
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undergoing treatment OR 3.01 (95%CI 1.08–8.83, p = 
0.038). Patients who completed treatment > 2 years prior 
were less likely to have access to survivorship care (OR 0.34, 
95%CI 0.19–0.62, p < 0.001, Supplementary Table 1).

Regarding survivorship clinic preferences, 45% (n = 142) 
preferred one longer visit to address all topics rather than 
multiple shorter visits. Sixty percent (n = 190) favored in-
person follow-up visits, while 39% (n = 123) preferred tel-
ehealth visits. Thirty-one percent (n = 99) of participants 
were interested in attending survivorship visits once a year 
followed by 23% (n = 72) every 6 months. Twenty-three per-
cent (n = 73) were not interested in attending survivorship 
visits (see Table 2), and when given the option to free-type 
in “other,” 4 stated they already see their other physicians 
throughout the year and they do not see the need. We then 
asked about barriers to attending survivorship visits. Par-
ticipants were given the option to select multiple barriers or 
none of the above. Of those that responded, insurance cov-
erage concerns (25%, n = 66), scheduling issues (20%, n = 
51), difficulty getting time off work (17%, n = 44), and trans-
portation problems (16%, n = 41) were the most common 
barriers. Forty-six percent (n = 146) reported not having any 
barriers and 10% (n = 32) did not answer the question. For 
those who selected"other", two participants asked, “What is 
survivorship care?” and 16 participants commented on the 
distance and travel time to the facility (see Fig. 2).

Gender

We assessed differences by gender. In physical effects, 
females reported more dry mouth (51% vs 36%, p = 0.03), 
more unhappiness with face and neck appearance (27% vs 

13%, p = 0.006), and trended toward more lymphedema that 
did not meet statistical significance (20% vs 12%, p = 0.089). 
Females had less sexual health concerns (2.5% vs 10%, p = 
0.033). Other physical effects had no significant difference 
between genders (p > 0.14). There were no differences in 
other survivorship domains by gender (p > 0.13). When 
asked about interest in survivorship visits, more females vs. 

Fig. 1   Ongoing physical effects reported by HNSCC survivors (n = 317)

Table 2   Survivorship clinic recommendations

n %

Number of topics to cover per visit
One long visit to cover all topics 38 12.0%
Multiple shorter visits with less topics 142 45.0%
Other 110 35.0%
Missing 27 8.5%

Visit frequency
Every 3 months 33 10.0%
Every 6 months 72 23.0%
Once per year 99 31.0%
Other 19 6.0%
Not Interested 73 23.0%
Missing 21 6.6%

Visit type*
In person 190 60.0%
Telephone 123 39.0%
Video 120 38.0%
Support Groups 62 20.0%
None 57 18.0%
Missing 23 7.3%

*Multiple responses allowed
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males expressed interest (56% vs 31%, p < 0.001). More 
females stated survivorship was a priority (51% vs 30%, p = 
0.001), but both genders had low access to information on 
survivorship care (27% vs 32%, p = 0.4). In assessing pre-
ferred frequency of survivorship visits, females tended to 
desire more frequent visits (every three months 19% females 
vs 8.4% males; not interested in attending visits, 12% female 
vs 28% male, p = 0.011).

Duration from treatment completion

We assessed responses based on the duration since treat-
ment. Participants who more recently completed treatment 
had more lymphedema (24% vs 11%, p = 0.002) and had a 
trend toward more taste changes (31% vs 21%, p = 0.073), 
but fewer dental problems (13% vs 23%, p = 0.041). Regard-
ing health promotion, patients who more recently completed 

treatment were less likely to feel that their providers dis-
cussed the importance of smoking cessation, diet, and exer-
cise (28% vs 51%, p < 0.001). For chronic conditions, those 
that had more recently completed treatment felt less confi-
dent managing their chronic conditions with their primary 
care physician (11.6%) as compared to those further out 
from treatment completion (27%, p = 0.014). There were 
no significant differences in the psychosocial domain or the 
cancer recurrence domain.

When asked about survivorship visits, patients were 
equally likely to express interest in survivorship care regard-
less of length since treatment (45% ≤ 2 years since com-
pletion, 35% > 2 years since completion, p = 0.2). There 
was a trend toward more prioritization of survivorship for 
those who completed treatment more recently (45% ≤ 2 
years since completion, 32% > 2 years since completion, 
p = 0.075). There was more access to information related 

Fig. 2   Barriers to attending survivorship visits
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to survivorship for those who recently completed treatment 
(44% ≤ 2 years since completion, 24% > 2 years since com-
pletion, p = 0.002). In assessing preferred frequency of sur-
vivorship visits, those who had completed treatment more 
recently tended to prefer more frequent survivorship visits 
(every three months, 19% ≤ 2 years since completion, 8.1% 
> 2 years since completion; every year, 22% ≤ 2 years since 
completion, 38% > 2 years since completion, p = 0.045).

Discussion

Our survey provides an overview of the survivorship experi-
ence and needs of patients who completed RT for HNSCC, 
guided by a comprehensive survivorship framework. The 
survey highlighted several key areas of concern from cancer 
survivors themselves and provides guidance on patient pref-
erences for a survivorship clinic. We used the comprehensive 
Nehklyudov survivorship framework to guide post-treatment 
management for cancer survivors [24], which underscores 
the need for not only standard cancer surveillance and physi-
cal effect management, but also acknowledges the additional 
domains of psychosocial, health promotion, and chronic 
conditions.

Guideline‑based survivorship needs

Management of physical side effects post-RT is an important 
component of oncologic care. Dry mouth emerged as the 
most common physical side effect, affecting 40% of respond-
ents, with trouble swallowing, changes in taste, and dental 
issues also being significant concerns. Previous studies have 
shown that xerostomia impacts about 80% of patients with 
HNSCC post-RT, dysphagia affects approximately 50%, and 
dental caries occur in 30–37% [34–37]. These side effects 
varied by both gender and time since treatment. Females 
reported higher rates of dry mouth and lymphedema and 
were generally more dissatisfied with appearance than males. 
In contrast, males experienced more difficulty swallowing 
and pain in the head and neck area. Additionally, patients 
less than 2 years post-treatment reported higher rates of taste 
changes and lymphedema compared to those who were fur-
ther out from treatment. These findings highlight the ongo-
ing need for comprehensive side effect management, even 
in the very late (> 2 years) setting after treatment. Proven 
interventions, such as speech and swallow therapy, play a 
crucial role in addressing difficulties with voice, speech, and 
swallowing in HNSCC survivors post-radiation therapy [38]. 
Continuing to monitor, assess, and address late-onset effects 
ensures that survivors receive the support necessary to main-
tain their highest possible quality of life [39].

HNSCC diagnosis and treatment can affect survivors’ 
functionality, quality of life (QOL), mental and emotional 

well-being [16–19]. The psychosocial domain emerged as 
a significant gap, with 15% of survey participants meeting 
criteria for current depression and 71% feeling that mental 
health needs were not addressed during the cancer jour-
ney. The American Society of Clinical Oncology (ASCO) 
acknowledges the importance of screening for depression, 
anxiety, and other psychological effects in HNSCC survi-
vors. Depression is now estimated to affect 15 to 50% of 
these survivors, and their suicide rate is two to three times 
higher than that of the general population or patients with 
other types of cancer [40–42]. Unfortunately, this is espe-
cially concerning for patients with HNSCC who experience 
functional losses, such as pain in the head and neck or dif-
ficulties with speech and swallowing [43, 44]. Efforts seek-
ing to mitigate psychosocial impacts of HNSCC treatment 
and sequelae have included investigating the use of selective 
serotonin reuptake inhibitors to mitigate depression [45], 
seeking to mitigate body image disturbance and its impact 
on mental health including through the development of novel 
patient-reported outcome measures [46, 47], and investigat-
ing how HNSCC treatment sequela impacts sexual health 
[48, 49]. Further research seeking to mitigate this psycho-
social impact is needed [50].

Within health promotion, while participants endorse indi-
vidual components contributing to good health, over half of 
the patients did not comprehensively discuss all three top-
ics of smoking, diet, and exercise with providers. Despite 
the American Cancer Society’s recommendations, there is a 
low prevalence of healthy lifestyle discussions among cancer 
patients and their providers. In a 2019 cross-sectional sur-
vey that asked 1,460 cancer survivors about conversations 
regarding healthy lifestyle topics, it was noted that just 17% 
of cancer survivors discussed all topics of health promotion 
with their providers [51]. Similarly, there has been limited 
research on interventions to improve health promotion in 
survivors of HNSCC; a systematic review in 2022 showed 
that the only intervention studied in this setting was Tai Chi 
Qigong’s effect on health promotion [52–54]. Further work 
on optimizing health-promoting behaviors after cancer treat-
ment is needed, as certain lifestyle factors, such as diet, exer-
cise, and environmental toxins, like smoking, can contribute 
to secondary cancer development [55].

Overall knowledge about survivorship was low. Two-
thirds of participants indicated they did not have access to 
information on survivorship. This indicates an area of sig-
nificant need, suggesting that implementation of a survivor-
ship program will first need to focus on educating patients 
on the role of survivorship care while undergoing treatment. 
Despite detailed guidelines addressing survivorship care 
planning within the context of cancer care delivery, there 
remain gaps in communication regarding survivorship fol-
low up [56–58]. The 2010 National Health Interview Survey 
revealed that one third of cancer survivors reported receiving 
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treatment summaries with follow up recommendations and 
one third of oncologists reported conversations recommend-
ing survivorship care with their patients [59], similar to the 
findings in this current survey.

Implications for survivorship program development

Survey participants provided guidance on how to structure 
future survivorship efforts. We demonstrate that patients 
prefer one longer visit covering all survivorship domains, 
rather than shorter visits addressing multiple topics. Over 
half of patients selected attending a survivorship visit every 
6 months or every year, suggesting that patients may be 
scheduled for survivorship-specific visits outside of normal 
oncologic surveillance approximately every 6–12 months. 
Given the differences we show between patients based on 
time since treatment completion and patient preferences 
on frequency of survivorship clinics, at the 2-year mark, a 
comprehensive discussion with the patient could occur and 
future survivorship-focused follow-ups can be tailored to 
patient preferences and needs. We additionally showed that 
patients preferred to be seen in person. We hypothesize that 
seeing patients in person may aid in relationship building 
and could allow for better communication between patient 
and practitioner. When analyzing gender differences, there 
were no significant variations found beyond the physical 
effects domains, indicating that a survivorship clinic can be 
designed equally for both men and women.

Barriers to attending survivorship visits should be dis-
cussed with patients while on treatment and at their first rou-
tine follow-up. It is vital to recognize and address patient’s 
social needs early to prevent lapses in follow-up care [60, 
61]. In this study, insurance coverage was the number one 
barrier to attending survivorship visits, followed by sched-
uling appointments around other visits and time off work. 
Insurance coverage and reimbursement depend on Medicare, 
Medicaid, and third-party payer benefit plans, therefore, 
ASCO advises verifying with the patient’s insurer to confirm 
which services are covered [62]. Follow-up visits tailored 
for survivorship can be coordinated with other oncologic-
focused visits to minimize time off of work with the use of 
a nurse navigator [63].

Though there are survivorship clinics and guidelines 
developed in the past, to our knowledge, this is the first study 
that provides patient insight on developing a comprehen-
sive structure for survivorship care guided by a framework. 
Future work investigating efforts to optimize survivorship 
care for patients in the context of the comprehensive Nekh-
lyudov domains should also include the broader contextual 
domains of the framework [24], which were out of scope 
of this current study. These contextual domains include 
healthcare delivery structure, care coordination, and soci-
odemographic or community characteristics, all of which 

may impact the overall survivorship experience and access 
to care. This survey study also confirms a shortfall of com-
munication and education surrounding survivorship care 
between patients and providers, potentially contributing to 
less access to survivorship care.

Limitations

Limitations of this study include its cross-sectional design 
and the risk of recall bias, as participants were asked to 
reflect on treatment experiences that may have occurred 
years earlier. Additionally, the study population was pre-
dominantly older, white men, with voices of women and 
minorities being under-represented in the survey findings. 
The response rate of 28% may limit generalizability to 
broader and more diverse populations. We contacted patients 
through email addresses collected in the electronic medical 
record system. This method may have unintentionally omit-
ted patients with less literacy or internet access, who may 
not have used email to communicate with their healthcare 
system. We asked patients about preferences for a hypothet-
ical survivorship visit, which may not reflect true patient 
preferences once in a clinic setting. Ongoing work extending 
our findings to a more diverse group of patients and validat-
ing patient preferences with implementation-focused work 
is needed to optimize survivorship care. Finally, this single 
snapshot of survivorship needs in a group of patients who 
completed treatment over a period of time does not cap-
ture evolving survivorship over time, and additional work is 
needed to understand how to adapt to evolving survivorship 
needs.

Conclusion

Our study highlights the multifaceted needs of HNSCC sur-
vivors, emphasizing the importance of a tailored, patient-
centered approach to survivorship care. By addressing the 
five domains in the Cancer Survivorship Framework and 
barriers through CFIR guidance, healthcare providers can 
better support the long-term well-being of cancer survivors. 
These findings provide a foundation for developing robust 
survivorship care programs that meet the diverse needs of 
this patient population.

Supplementary Information  The online version contains supplemen-
tary material available at https://​doi.​org/​10.​1007/​s00520-​025-​09429-2.

Acknowledgements  REDCap is supported by the Northwestern 
University Clinical and Translational Science (NUCATS) Institute. 
Research reported in this publication was supported, in part, by the 
National Institutes of Health’s National Center for Advancing Trans-
lational Sciences, Grant Number UL1 TR001422.

https://doi.org/10.1007/s00520-025-09429-2


	 Supportive Care in Cancer          (2025) 33:403   403   Page 8 of 9

Author contribution  AL and LAG conceptualized, designed, and 
drafted the manuscript. JM and ZS performed all analyses and criti-
cally revised the manuscript. JK, KOS, AA, JL, BBM, PY, MLM, LJM 
all made substantial contributions to data interpretation and critically 
revised the manuscript. All authors approved the version to be pub-
lished and agree to be accountable for all aspects of the work in ensur-
ing that questions related to the accuracy or integrity of any part of the 
work are appropriately investigated and resolved.

Data availability  Data are available upon reasonable request to the cor-
responding author.

Declarations 

Conflict of interest  The authors declare no competing interests.

Open Access  This article is licensed under a Creative Commons Attri-
bution 4.0 International License, which permits use, sharing, adapta-
tion, distribution and reproduction in any medium or format, as long 
as you give appropriate credit to the original author(s) and the source, 
provide a link to the Creative Commons licence, and indicate if changes 
were made. The images or other third party material in this article are 
included in the article’s Creative Commons licence, unless indicated 
otherwise in a credit line to the material. If material is not included in 
the article’s Creative Commons licence and your intended use is not 
permitted by statutory regulation or exceeds the permitted use, you will 
need to obtain permission directly from the copyright holder. To view a 
copy of this licence, visit http://creativecommons.org/licenses/by/4.0/.

References

	 1.	 Tota JE et al (2019) Evolution of the Oropharynx Cancer Epi-
demic in the United States: Moderation of Increasing Incidence in 
Younger Individuals and Shift in the Burden to Older Individuals. 
J Clin Oncol 37(18):1538–1546

	 2.	 Chaturvedi AK et al (2011) Human papillomavirus and rising 
oropharyngeal cancer incidence in the United States. J Clin Oncol 
29(32):4294–4301

	 3.	 Siegel RL, Giaquinto AN, Jemal A (2024) Cancer statistics, 2024. 
CA Cancer J Clin 74(1):12–49

	 4.	 Gormley M et al (2022) Reviewing the epidemiology of head 
and neck cancer: definitions, trends and risk factors. Br Dent J 
233(9):780–786

	 5.	 Gillison ML et al (2015) Epidemiology of Human Papillomavirus-
Positive Head and Neck Squamous Cell Carcinoma. J Clin Oncol 
33(29):3235–3242

	 6.	 Mahal BA et  al (2019) Incidence and Demographic Bur-
den of HPV-Associated Oropharyngeal Head and Neck Can-
cers in the United States. Cancer Epidemiol Biomarkers Prev 
28(10):1660–1667

	 7.	 Barsouk A, Aluru JS, Rawla P, Saginala K, Barsouk A (2023) 
Epidemiology, risk factors, and prevention of head and neck squa-
mous cell carcinoma. Med Sci (Basel) 11(2):42. https://​doi.​org/​
10.​3390/​medsc​i1102​0042

	 8.	 Anderson G, Ebadi M, Vo K, Novak J, Govindarajan A, Amini 
A (2021) An updated review on head and neck cancer treatment 
with radiation therapy. Cancers (Basel) 13(19):4912. https://​doi.​
org/​10.​3390/​cance​rs131​94912

	 9.	 Caudell JJ et  al (2022) NCCN Guidelines(R) Insights: Head 
and NeckCancers, Version 1.2022. J Natl Compr Canc Netw. 
20(3):224–234

	10.	 Brook I (2020) Late side effects of radiation treatment for head 
and neck cancer. Radiat Oncol J 38(2):84–92

	11.	 Oronsky B et al (2018) A Review of Clinical Radioprotection and 
Chemoprotection for Oral Mucositis. Transl Oncol 11(3):771–778

	12.	 Lou DI et al (2021) Mechanisms of pain and their manifestations 
in head and neck cancer: Importance of classifying pain subtypes. 
Head Neck 43(12):3720–3729

	13.	 Schmitt NC, Page BR (2018) Chemoradiation-induced hearing 
loss remains a major concern for head and neck cancer patients. 
Int J Audiol 57(sup4):S49–S54

	14.	 Huynh TM et al (2024) Chronic fatigue in long-term survivors of 
head and neck cancer treated with radiotherapy. Radiother Oncol 
195:110231

	15.	 Hunter M et al (2020) Toxicities Caused by Head and Neck Can-
cer Treatments and Their Influence on the Development of Mal-
nutrition: Review of the Literature. Eur J Investig Health Psychol 
Educ 10(4):935–949

	16.	 Taylor KJ et al (2024) Long-term health-related quality of life in 
head and neck cancer survivors: A large multinational study. Int 
J Cancer 154(10):1772–1785

	17.	 Reyes IM et al (2023) Psychological impact after treatment in 
patients with head and neck cancer. Med Oral Patol Oral Cir Bucal 
28(5):e467–e473

	18.	 Mady LJ et al (2019) Understanding financial toxicity in head and 
neck cancer survivors. Oral Oncol 95:187–193

	19.	 Lee JH et al (2019) Association of Head and Neck Cancer With 
Mental Health Disorders in a Large Insurance Claims Database. 
JAMA Otolaryngol Head Neck Surg 145(4):339–344

	20.	 Cohen EE et  al (2016) American Cancer Society Head and 
Neck Cancer Survivorship Care Guideline. CA Cancer J Clin 
66(3):203–239

	21.	 Nekhlyudov L, Lacchetti C, Siu LL (2018) Head and Neck Can-
cer Survivorship Care Guideline: American Society of Clinical 
Oncology Clinical Practice Guideline Endorsement Summary. J 
Oncol Pract 14(3):167–171

	22.	 Auger S, Davis A, Rosenberg AJ (2022) Recommenda-
tions for Care of Survivors of Head and Neck Cancer. JAMA 
328(16):1637–1638

	23.	 Verdonck-de Leeuw I et al (2022) European Head and Neck Soci-
ety recommendations for head and neck cancer survivorship care. 
Oral Oncol 133:106047

	24.	 Nekhlyudov L et al (2017) Head and Neck Cancer Survivorship 
Care Guideline: American Society of Clinical Oncology Clinical 
Practice Guideline Endorsement of the American Cancer Society 
Guideline. J Clin Oncol 35(14):1606–1621

	25.	 Hill RE et al (2020) Survivorship Care Plans in Cancer: A Meta-
Analysis and Systematic Review of Care Plan Outcomes. Oncolo-
gist 25(2):e351–e372

	26.	 Salz T et al (2021) The Head and Neck Survivorship Tool (HN-
STAR) Trial (WF-1805CD): A protocol for a cluster-randomized, 
hybrid effectiveness-implementation, pragmatic trial to improve 
the follow-up care of head and neck cancer survivors. Contemp 
Clin Trials 107:106448

	27.	 Aziz NM (2007) Cancer survivorship research: state of knowl-
edge, challenges and opportunities. Acta Oncol 46(4):417–432

	28.	 Armache M, Larson A, Stemme R, Walsh-Bailey C, Scott K, Pear-
man T, Stepan KO, Mierzwa ML, Mady LJ, Gharzai LA (2025) 
Novel survivorship paradigms in head/neck cancer. Semin Radiat 
Oncol 35(2):285–300. https://​doi.​org/​10.​1016/j.​semra​donc.​2025.​
02.​003

	29.	 Harris PA et  al (2009) Research electronic data capture 
(REDCap)–a metadata-driven methodology and workflow process 
for providing translational research informatics support. J Biomed 
Inform 42(2):377–381

	30.	 Fowler FJ Jr (2013) Survey research methods. Sage Publications, 
New York

http://creativecommons.org/licenses/by/4.0/
https://doi.org/10.3390/medsci11020042
https://doi.org/10.3390/medsci11020042
https://doi.org/10.3390/cancers13194912
https://doi.org/10.3390/cancers13194912
https://doi.org/10.1016/j.semradonc.2025.02.003
https://doi.org/10.1016/j.semradonc.2025.02.003


Supportive Care in Cancer          (2025) 33:403 	 Page 9 of 9    403 

	31.	 Ness S et al (2013) Concerns across the survivorship trajectory: 
results from a survey of cancer survivors. Oncol Nurs Forum 
40(1):35–42

	32.	 Spitzer RL, Kroenke K, Williams JB (1999) Validation and util-
ity of a self-report version of PRIME-MD: the PHQ primary care 
study. Primary Care Evaluation of Mental Disorders. Patient 
Health Questionnaire. JAMA 282(18):1737–44

	33.	 Damschroder LJ et al (2009) Fostering implementation of health 
services research findings into practice: a consolidated framework 
for advancing implementation science. Implement Sci 4:50

	34.	 Moore C et al (2020) Dental caries following radiotherapy for head 
and neck cancer: A systematic review. Oral Oncol 100:104484

	35.	 Wang X, Eisbruch A (2016) IMRT for head and neck cancer: 
reducing xerostomia and dysphagia. J Radiat Res. 57(Suppl 1): p. 
i69-i75.

	36.	 Schindler A et  al (2015) Dysphagia in head and neck can-
cer patients treated with radiotherapy and systemic therapies: 
Literature review and consensus. Crit Rev Oncol Hematol 
96(2):372–384

	37.	 Tam VCW et al (2024) Examining patient-reported late toxic-
ity and its association with quality of life and unmet need for 
symptom management among nasopharyngeal cancer survivors: 
a cross-sectional survey. Front Oncol 14:1378973

	38.	 Mittal BB et al (2003) Swallowing dysfunction–preventative and 
rehabilitation strategies in patients with head-and-neck cancers 
treated with surgery, radiotherapy, and chemotherapy: a critical 
review. Int J Radiat Oncol Biol Phys 57(5):1219–1230

	39.	 Granstrom B et al (2023) Perceptions of life and experiences of 
health care support among individuals one year after head and 
neck cancer treatment - An interview study. Eur J Oncol Nurs 
66:102383

	40.	 Osazuwa-Peters N et  al (2018) Suicide risk among can-
cer survivors: Head and neck versus other cancers. Cancer 
124(20):4072–4079

	41.	 Lydiatt WM, Moran J, Burke WJ (2009) A review of depression 
in the head and neck cancer patient. Clin Adv Hematol Oncol 
7(6):397–403

	42.	 Kam D et  al (2015) Incidence of Suicide in Patients With 
Head and Neck Cancer. JAMA Otolaryngol Head Neck Surg 
141(12):1075–1081

	43.	 Osazuwa-Peters N et al (2018) Factors associated with increased 
risk of suicide among survivors of head and neck cancer: A pop-
ulation-based analysis. Oral Oncol 81:29–34

	44.	 Jansen F et al (2018) Depressive symptoms in relation to over-
all survival in people with head and neck cancer: A longitudinal 
cohort study. Psychooncol 27(9):2245–2256

	45.	 Lydiatt WM et al (2013) Prevention of Depression With Escit-
alopram in Patients Undergoing Treatment for Head and Neck 
Cancer: Randomized, Double-blind, Placebo-Controlled Clinical 
Trial. JAMA Otolaryngol-Head Neck Surg 139(7):678–686

	46.	 Graboyes EM et al (2020) Validation of a Novel, Multidomain 
Head and Neck Cancer Appearance- and Function-Distress 
Patient-Reported Outcome Measure. Otolaryngol-Head Neck 
Surg 163(5):979–985

	47.	 Macias D et al (2021) Association of Inventory to Measure and 
Assess imaGe Disturbance - Head and Neck Scores With Clini-
cally Meaningful Body Image-Related Distress Among Head and 
Neck Cancer Survivors. Front Psychol 12:794038

	48.	 Taberna M et al (2017) Significant changes in sexual behavior 
after a diagnosis of human papillomavirus-positive and human 
papillomavirus-negative oral cancer. Cancer 123(7):1156–1165

	49.	 McDowell L et al (2024) A Longitudinal Study Evaluating Sexual 
Health Outcomes and Prioritization in Patients Undergoing Chem-
oradiation for Human Papillomavirus-Associated Oropharyngeal 
Cancer. Int J Radiat Oncol Biol Phys 118(4):1018–1028

	50.	 Jansen F et al (2024) Mental healthcare utilization among head 
and neck cancer patients: A longitudinal cohort study. Psychoon-
cology 33(1):e6251

	51.	 Halilova KI et al (2019) Healthy lifestyle discussions between 
healthcare providers and older cancer survivors: Data from 12 
cancer centers in the Southeastern United States. Cancer Med 
8(16):7123–7132

	52.	 Margalit DN et al (2022) Interventions for head and neck cancer 
survivors: Systematic review. Head Neck 44(11):2579–2599

	53.	 Fong SS et al (2015) The effects of a 6-month Tai Chi Qigong 
training program on temporomandibular, cervical, and shoulder 
joint mobility and sleep problems in nasopharyngeal cancer sur-
vivors. Integr Cancer Ther 14(1):16–25

	54.	 Fong SS et al (2014) Effects of qigong training on health-related 
quality of life, functioning, and cancer-related symptoms in survi-
vors of nasopharyngeal cancer: a pilot study. Evid Based Comple-
ment Alternat Med 2014:495274

	55.	 Kerschbaum E, Nussler V (2019) Cancer Prevention with Nutri-
tion and Lifestyle. Visc Med 35(4):204–209

	56.	 Chawla N et al (2016) Quality of Patient-Provider Communica-
tion Among Cancer Survivors: Findings From a Nationally Rep-
resentative Sample. J Oncol Pract 12(12):e964–e973

	57.	 Flannery M et al (2016) Interventions to improve the quality of 
life and survivorship of older adults with cancer: The funding 
landscape at NIH. ACS and PCORI J Geriatr Oncol 7(4):225–233

	58.	 McCabe MS et al (2013) American Society of Clinical Oncology 
statement: achieving high-quality cancer survivorship care. J Clin 
Oncol 31(5):631–640

	59.	 Sabatino SA et al (2013) Receipt of cancer treatment summaries 
and follow-up instructions among adult cancer survivors: results 
from a national survey. J Cancer Surviv 7(1):32–43

	60.	 Henry T et al (2024) Barriers to identifying and addressing health-
related social needs in cancer care: Patient and patient navigator 
perspectives. J Cancer Policy 42:100508

	61.	 Pradhan P et al (2025) Health Care Utilisation and Unmet Needs 
in Survivors of Head and Neck Cancer in Regional Australia: A 
Cross-Sectional Survey. Psychooncology 34(1):e70056

	62.	 Mullangi S et al (2025) Association of Participation in Medicare’s 
Oncology Care Model With Spending, Utilization, and Quality 
Outcomes Among Commercially Insured and Medicare Advan-
tage Members. JCO 43:133–142. https://​doi.​org/​10.​1200/​JCO.​24.​
00502

	63.	 Chapman A (2011) Nurse navigator: the missing piece of the head 
and neck cancer care continuum. ORL Head Neck Nurs 29(2):6–7

Publisher's Note  Springer Nature remains neutral with regard to 
jurisdictional claims in published maps and institutional affiliations.

https://doi.org/10.1200/JCO.24.00502
https://doi.org/10.1200/JCO.24.00502

	Survivorship therapy needs after radiotherapy for head and neck cancer: surveying opportunities for growth (STRONG)
	Abstract
	Introduction 
	Methods 
	Results 
	Conclusion 
	Implications 

	Introduction
	Methods
	Study participants and data collection
	Measures
	Statistical analysis

	Results
	Gender
	Duration from treatment completion

	Discussion
	Guideline-based survivorship needs
	Implications for survivorship program development
	Limitations

	Conclusion
	Acknowledgements 
	References


