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Abstract

IMPORTANCE—Delays in the delivery of care for head and neck cancer (HNC) are a key driver 

of poor oncologic outcomes and thus represent an important therapeutic target.

OBJECTIVE—To synthesize information about the association between delays in the delivery of 

care for HNC and oncologic outcomes.

EVIDENCE REVIEW—A systematic review of the English-language literature in PubMed/

MEDLINE and Scopus published between January 1, 2007, and February 28, 2018, was 

performed to identify articles addressing the association between treatment delays and oncologic 

outcomes for patients with HNC. Articles that were included (1) addressed cancer of the oral 

cavity, oropharynx, hypopharynx, or larynx; (2) discussed patients treated in 2004 or later; (3) 

analyzed time of diagnosis to treatment initiation (DTI), time from surgery to the initiation of 
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postoperative radiotherapy, and/or treatment package time (TPT; the time from surgery through the 

completion of postoperative radiotherapy); (4) included a clear definition of treatment delay; and 

(5) analyzed the association between the treatment time interval and an oncologic outcome 

measure. Quality assessment was performed using the Institute of Health Economics Quality 

Appraisal Checklist for Case Series Studies.

FINDINGS—A total of 18 studies met inclusion criteria and formed the basis of the systematic 

review. Nine studies used the National Cancer Database and 6 studies were single-institution 

retrospective reviews. Of the 13 studies assessing DTI, 9 found an association between longer DTI 

and poorer overall survival; proposed DTI delay thresholds ranged from more than 20 days to 120 

days or more. Four of the 5 studies assessing time from surgery to the initiation of postoperative 

radiotherapy (and all 4 studies assessing guideline-adherent time to postoperative radiotherapy) 

found an association between a timely progression from surgery to the initiation of postoperative 

radiotherapy and improved overall or recurrence-free survival. Of the 5 studies examining TPT, 4 

found that prolonged TPT correlated with poorer overall survival; proposed thresholds for 

prolonged TPT ranged from 77 days or more to more than 100 days.

CONCLUSIONS AND RELEVANCE—Timely care regarding initiation of treatment, 

postoperative radiotherapy, and TPT is associated with survival for patients with HNC, although 

significant heterogeneity exists for defining delayed DTI and TPT. Further research is required to 

standardize optimal time goals, identify barriers to timely care for each interval, and design 

interventions to minimize delays.

Head and neck cancer (HNC) is the sixth most common cancer worldwide, with 630 000 

new diagnoses annually and 350 000 deaths per year.1 In the United States, more than 65 

000 patients are diagnosed with HNC each year, and HNC causes more than 14000 deaths 

per year.2 No screening tests exist for HNC, and more than two-thirds of patients present 

with locally advanced disease. Despite aggressive multimodality therapy using combinations 

of surgery, radiotherapy, and chemotherapy, oncologic outcomes remain poor. As a result, 

there is a critical need to identify strategies to improve survival for patients with HNC.

One strategy to improve survival for patients with HNC focuses on improving the timeliness 

of care delivery. Timeliness of care is a primary indicator of health care quality and is used 

as a measure of the quality of oncology care.3–5 Timely HNC care has been assessed along 

the treatment continuum from symptom onset to consultation,6 referral to consultation,7–9 

diagnosis to treatment initiation (DTI),10–12 surgery to initiation of postoperative radio 

therapy (S-PORT),13–16 and treatment package time (TPT; the time from surgery through the 

completion of postoperative radiotherapy).17–20 Across the continuum of HNC care delivery, 

delays are common,13 are a major source of preventable mortality,18 and contribute to 

suboptimal survival.12 Of these measures of timely care, S-PORT is the only one included in 

the National Comprehensive Cancer Network Guidelines for HNC, for which the 

recommended time interval between surgery and PORT is 6 weeks or less.21 Nevertheless, 

DTI,12 S-PORT,13,15 and TPT16,18,19 have all been suggested as quality indicators for HNC.

Because delivering timely HNC care is increasingly recognized as critical to achieving 

optimal oncologic outcomes, there has been a proliferation of studies addressing this topic in 

recent years.10,14,18–20,22 These studies have addressed delays at different points along the 
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treatment continuum, focused on different subsites, used different data sources, defined 

delay using different methods, and correlated delays with different outcomes. The volume of 

studies and heterogeneity in study design has made understanding the literature challenging 

and prevented implementation of best practices into clinical care. The goal of this systematic 

review is thus to summarize the evidence about the association of 3 measures of timely HNC 

care (DTI, S-PORT, and TPT) with oncologic outcomes for patients with HNC.

Methods

Information Sources, Search Strategy, and Study Selection

Asenior medical librarian (E.B.) designed a comprehensive search strategy for published 

literature to identify English-language articles related to treatment delay in HNC. 

Information sources included PubMed/MEDLINE and Scopus. The search strategy was 

performed between January 24 and March 1, 2018, in an iterative fashion to refine search 

criteria. The final search strategy used the following key words and/or combinations of 

Medical Subject Heading terms: “head and neck neoplasms,” “head and neck cancer,” “head 

and neck squamous cell cancer,” “oral cancer,” “mouth neoplasms,” “laryngeal neoplasms,” 

“gingival neoplasms,” “oral leukoplakia,” “lip neoplasms,” “palatal neoplasms,” “tongue 

neoplasms,” “pharyngeal neoplasms,” “squamous,” “time-to-treatment,” “time-to-

initiation,” “treatment initiation,” “treatment delay,” “treatment time,” “timely care,” 

“diagnosis-to-treatment,” “treatment package,” “quality of care,” “timely care,” and “time 

factors.” We limited our search to articles published between January 1, 2007, and February 

28, 2018 (and then included articles with at least part of the cohort treated after 2004), to 

reflect the paradigm shift and updated practice patterns of the era of adjuvant 

chemoradiotherapy23,24 and modern radiotherapy techniques, such as intensity-modulated 

radiotherapy,25,26 which have been hypothesized to moderate the association between 

treatment delays and oncologic outcomes.16,19,20 The Preferred Reporting Items for 

Systematic Reviews and Meta analyses (PRISMA) guidelines were used for 

reportingthroughout.27 No review protocol exists for this study.

The study inclusion criteria are shown in the Box. Because the purpose of the review is to 

address the delivery of timely HNC care, we elected not to include studies analyzing the 

association of radiation treatment time with survival. The rationale for this exclusion is that 

radiation treatment time (especially in the definitive setting) is affected by 2 fundamentally 

different factors: altered fractionation schedules and unintended treatment breaks. Studies 

assessing TPT were included in the analysis, however, because altered fractionation is rarely 

used in the adjuvant setting, and health care delivery factors associated with starting PORT 

are a critically important determinant of TPT. Abstracts without full articles available for 

review were also excluded. After the initial search, candidate abstracts were reviewed by one 

of us (A.R.K.) and full-text articles were independently assessed for eligibility by 2 of us 

(E.M.G.and A.R.K.). Two of us (E.M.G. and A.R.K.) searched the reference lists of the 

included publications to identify additional articles.
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Data Items and Data Collection Process

Variables to be extracted and categorization definitions were defined a priori. The primary 

variables of interest were measures of timely HNC care delivery: DTI, S-PORT, and TPT. If 

a study addressed more than 1 facet of timely care (eg, DTI and TPT), each aspect of timely 

care was analyzed. The following variables were abstracted from each article: publication 

year, country, definition of delay, derivation of delay definition, data source (categorized as 

single-institution or multi-institutional study, cancer registry, or population-based), year of 

diagnosis, treatment, sample size, frequency of delay, oncologic and treatment 

characteristics (HNC subsite, American Joint Committee on Cancer stage grouping, and 

treatment modality), and association of delay with survival. The derivation of the definition 

of delay was categorized using the following taxonomy: prespecified (eg adherent to 

National Comprehensive Cancer Network Guidelines for time to PORT), descriptively based 

(eg, based on the median or quartiles of the study sample), derived (eg, from recursive 

partition analysis), or unspecified. No attempts were made to contact investigators to clarify 

missing information. Data collection and analysis was performed between March 1 and 

August 8, 2018.

Outcome measures included overall survival (OS), disease-specific survival (DSS), disease-

free survival (also referred to as recurrence-free survival), and locoregional control, although 

only 4 of the 18 studies provided measures other than OS. The association of the explanatory 

variable of interest (DTI, S-PORT, TPT) with the outcome measure (eg, OS) was expressed 

as an adjusted hazard ratio (aHR) and 95% CI if the study authors performed a multivariable 

Cox proportional hazards regression analysis. In situations in which less information was 

presented (eg, median OS, P values only), the data were tabulated.

Data Analysis and Synthesis of Results

Given the continuous nature of time-to-treatment data but the heterogeneity in reporting of 

categorical time-to-treatment thresholds as well as the vast differences in the thoroughness 

of covariate adjustment performed in each Cox proportional hazards regression analysis, we 

elected to perform a systematic review instead of a meta-analysis. Although combining these 

types of data in meta-regressions is technically possible and techniques for doing so have 

been described,28 we believed that reporting meta-regressions for timely care thresholds 

would obscure important differences in threshold heterogeneity and falsely convey a 

certainty about the interpretation of the data that does not exist. Thus, data are tabulated, 

presented, and summarized but not combined into pooled HRs.

Quality Assessment

All studies were case series or cohort studies, so the Institute of Health Economics Quality 

Appraisal Checklist for Case Series Studies was used to assess quality.29 The minimum 

quality score is 0 and the maximum quality score is 20, with higher scores indicating higher 

quality (eTable in the Supplement). Quality analysis was performed independently by 2 of us 

(E.M.G. and A.R.K.), and differences in ratings were resolved by consensus.
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Results

Description of Studies

The PRISMA flow diagram showing derivation of the included articles is shown in the 

eFigure in the Supplement. Using the comprehensive search terms, 1135 unique abstracts 

were identified and screened, 59 were reviewed in full to assess eligibility, and 18 were 

included in the analysis. Review of references from these manuscripts revealed no additional 

articles. Assessment of quality was performed using the Institute of Health Economics 

Quality Appraisal Check list for Case Series Studies.29 The studies ranged in quality from 

10 to 13 (on a scale of 0–20). All studies were retrospective, using registry (9 studies used 

the National Cancer Database) or single institution data as a source. The earliest analyzed 

cohort included patients treated from 1998 to 2011; 11 of the studies (61%) included 

patients treated exclusively in 2004 or later.

Diagnosisto Treatment Initiation

Thirteen articles addressing DTI were included in the analysis (Table1).10,19,22,30–39 These 

articles were primarily published in 2016 or later (10 [77%])10,19,22,30–36 and were set in the 

United States (7 [54%]).10,19,22,30,34,36,39 The articles generally used cancer registry data as 

a data source (9 [69%])10,22,30–35,37,38; as a result, the sample sizes were large (>1500 

patients). Six studies (46%)10,33,36–39 included all head and neck subsites, while 7 studies 

(54%) were subsite specific (5 oral cavity, 1 oropharynx, and 1 larynx).19,22,30–32,34,35 Four 

of the studies (31%)22,31,33,36 did not define the rationale or methods for their definition of 

prolonged DTI, 4 (31%)19,35,37,38 used calendar-based categorical definitions (eg, <30 days, 

31–60 days), 3 (23%)30,34,39 used cohort-based quartiles or medians, and 2 (15%)10,32 used 

recursive partition analysis to determine an optimal DTI threshold. One study, which 

exclusively examined cancer of the oral cavity, suggested that DTI of less than 20 days was 

optimal.32 The other study, which included all subsites, proposed that optimal treatment 

should begin within 46 to 52 days of diagnosis.10 An association between delays in DTI and 

poorer oncologic outcomes was observed in 9 studies (69%).10,22,31–37 The delayed DTI 

threshold varied from more than 20 days to 120 days or more. The 4 studies that did not find 

an association between DTI and survival analyzed thresholds of 50 days or more (vs 24days 

or less), 45 days or more (vs 30 days or less), and more than 30 days (vs 30 days or less; 

analyzed in 2 studies).19,30,38,39 The effect size of DTI on survival generally increased with 

longer DTI intervals, consistent with studies in which DTI was analyzed as a continuous 

variable.

S-PORT Interval

The S-PORT interval was analyzed in 5 articles (Table 2).14,15,19,20,30 All were published in 

2017 or later and set in the United States. Four studies14,15,20,30 used cancer registry data 

and 1 study19 used a single institution design. Four studies14,15,19,20 found an association 

between delays in the S-PORT interval and poorer oncologic outcomes. The only study that 

did not find an association between timely S-PORT and survival used study cohort quartiles 

to define delayed PORT (≥ 64 days vs <50 days)30 instead of National Comprehensive 

Cancer Network Guideline recommendations (≤ 6 weeks vs >6 weeks). The effect sizes for 

timely, guideline-adherent SPORT on OS were similar between studies (aHR, 1.10–1.13 for 
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>6 weeks vs ≤ 6 weeks; aHR, 0.93 for ≤ 6 weeks vs > 6 weeks), although 3 of the 4 

studies14,15,19,20 used the National Cancer Database as a data source. The effect size of 

delayed PORT on recurrence-free survival in the single institution study was 2.42 (>6 weeks 

relative to ≤ 6 weeks).19 Only 1 study assessed the association between SPORT and survival 

in a nondichotomized fashion, reporting progressive survival decrements with increasing S-

PORT intervals (aHR, 1.09 for S-PORT of 7–8 weeks; aHR, 1.10 for S-PORT of 8–10 

weeks; and aHR, 1.12 for S-PORT of >10 weeks).14

Treatment Package Time

Five studies analyzed TPT (Table 3).18–20,30,40 All of these articles were published in 2016 

or later and 418–20,30 were set in the United States. Three articles18,20,30 used a national 

cancer registry as a data source and 2 were single-institution studies.19,40 Three 

studies18,20,40 included a heterogeneous grouping of head and neck subsites and 2 were 

subsite specific (oral cavity).19,30 Of the 5 studies, 4 found an association between 

prolonged TPT and poorer oncologic outcomes.18–20,40 The 1 study that did not find an 

association between TPT and survival compared a TPT threshold of 161 days or more with a 

TPT threshold of less than 136 days.30 In the studies that found an association between 

prolonged TPT and poorer survival, the threshold at which prolonged TPT correlated with 

poorer oncologic outcomes varied from 11 weeks or more (77 days) to 100 days or more.
18–20,40 The definition of delay was determined by recursive partition analysis in 2 TPT 

studies,20,40 not specified in 2,18,19 and determined by cohort quartiles in the other study.30 

Of the 2 studies that attempted to define an optimal TPT using either recursive partition 

analysis or decision tree analysis, their proposed thresholds were 87 days or more and more 

than 97 days.20,40 In the studies in which TPT was associated with OS, effect sizes were 

highly variable and ranged from 1.07 (≤13 weeks vs >13 weeks) to 6.7 (≤11 weeks vs >11 

weeks).18–20,40 Only 1 study using nondichotomized definitions of delay showed an 

association between increasingly prolonged TPT and progressive decrements in survival 

(aHR, 1.19 for 11–12 weeks; aHR, 1.36 for 13–15 weeks; and aHR, 1.51 for ≥ 16 weeks 

relative to <11 weeks).18

Discussion

In this systematic review, we analyzed 3 different measures of timely care for patients with 

HNC (DTI, S-PORT, and TPT). Each measure was highly correlated with survival despite 

differences in study design, patient population, and definitions of delay.

Diagnosis to Treatment Initiation

Diagnosis to treatment initiation was the most frequently studied measure of timely HNC 

care in this review, addressed in a variety of head and neck subsites, and assessed in the 

United States, Europe, and Asia. Of the 3 measures of timely care, DTI was the most 

variable in its definition of delay and association with survival (delay thresholds ranging 

from >20 days to ≥120 days). As a measure of timely initiation of treatment, DTI is 

imperfect because it fails to capture relevant time between symptom onset and pathologic 

diagnosis. Access to care issues related to rural geography, race/ethnicity, insurance, and 

other social determinants of health that may delay entry into the health care system to obtain 
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a diagnosis thus may not be fully captured by measures assessing DTI. Despite 

heterogeneity in definitions of delayed DTI, most studies included in this review did find an 

association between prolonged DTI and decreased survival,10,22,31,32 although 1 study found 

an association only at the extreme DTI interval with no association between DTI and 

survival for the intermediate categories.33

The mechanism by which prolonged DTI influences survival is not known, but data support 

the role of stage migration as the proximate cause.12 Because stage and subsite might 

confound the association between prolonged DTI and survival, nearly all studies adjusted for 

stage and subsite in their multivariable Cox proportional hazards regression models. In 

addition, 1 study described an interaction between American Joint Committee on Cancer 

stage and tumor site with DTI and survival.10 In subgroup effects interaction testing, the 

mortality risk for prolonged DTI was more pronounced for early-stage disease and in 

patients with oropharyngeal cancer.10

Reasons for delay have been ascribed to patient factors (eg, failure to recognize that 

symptoms are due to cancer) and professional factors (eg, scheduling additional imaging or 

tests). Issues related to prolonged DTI seem more pronounced at academic medical centers 

in which patients often receive a diagnosis prior to referral and transition of care to the 

academic center.10 Effective strategies to improve DTI for patients with HNC nevertheless 

remain unknown. Patient navigation is 1 strategy to improve timely cancer care that is well 

supported by high-quality evidence for screening and treatment initiation for other oncologic 

sites.41–44 However, there is a dearth of data about the association of patient navigation with 

timely initiation of treatment for patients with HNC.45,46 Whether patient navigation can 

decrease delays initiating treatment for HNC is a question that merits further research.

S-PORT Interval

The S-PORT interval is the only measure of timely care in the National Comprehensive 

Cancer Network Guidelines for HNC.21 Guidelines recommend that PORT commence 

within 6 weeks of surgery.21 A meta-analysis published 15 years ago substantiated the 

association between delays starting PORT for patients with HNC and poorer oncologic 

outcomes.47 The data from our systematic review provide continued support that starting 

PORT within 6 weeks or less of surgery is associated with improved survival even in the era 

of intensity-modulated radiation therapy and concurrent systemic therapy.14,15,19,20 For 

these reasons, S-PORT has been proposed as a quality measure for HNC,15 and benchmark 

targets for timely S-PORT have been proposed.48

The mechanism by which delays starting PORT affect survival are hypothesized to occur 

through repopulation and proliferation of residual microscopic disease and tumor clonogens,
49 which is accelerated postoperatively after population depletion.50 Mathematical models 

suggest that persistent, postoperative microscopic tumor clonogens repopulate with a 

doubling time of 40 to 45 days.51 This doubling time has been estimated to correspond to a 

decrease in local control of 0.09% to 0.17% for each additional day between surgery and 

PORT.51,52
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Despite the association between delays starting PORT and poorer survival, delays starting 

PORT are common nationally. One study described that 56% of patients with HNC 

undergoing surgery followed by adjuvant therapy start PORT more than 6 weeks after 

surgery.13 Delays starting PORT disproportionately burden racial/ethnic minorities, those 

with Medicaid or no insurance, and those of low socioeconomic status.13 The patient-level 

barriers to timely initiation of PORT and effective strategies to address these barriers in 

medically vulnerable patients are unknown. In addition, optimal strategies to mitigate the 

wound complications and unplanned hospital read missions that can contribute to delays 

starting PORT are uncertain. However, 1 promising single institution study provided 

preliminary data that using quality improvement methods to target key process-of-care 

drivers for delayed PORT (timely dental consultation, timely radiation oncology 

consultations, and patient engagement) can decrease delays starting PORT.48 Future research 

is required to identify whether this strategy can be generalized and implemented at other 

institutions to achieve similar improvements in timely PORT. In addition, whether 

interventions aimed at improving S-PORT can be applied to other time intervals along the 

HNC care continuum in which delays are noted is important and should be addressed in 

future research.

Treatment Package Time

Like other measures of timely care, TPT has been proposed as a quality metric for patients 

with HNC. Some argue that TPT is more prognostically important than S-PORT.16,18,19 

Data from this systematic review support the association between prolonged TPT and poorer 

oncologic outcomes. However, unlike the time interval for S-PORT (which is agreed to be ≤ 

6 weeks), significant heterogeneity exists for defining timely TPT.18,20 Treatment package 

time was defined in a dichotomous fashion in all but 2 of the studies in this analysis, with the 

following oncologically relevant proposed, prolonged TPT intervals: 11 weeks or more, 

more than 11 weeks, 87 days or more, and more than 13 weeks. The 2 studies that attempted 

to derive an optimal TPT were all within 2 weeks of one another (<87 to ≤97 days). If TPT 

is to be used as a quality metric for HNC,19 additional work will be required to achieve 

consensus regarding optimal TPT from the variety of proposed definitions.

Treatment package time encompasses S-PORT as well as the interval of delivering adjuvant 

therapy. Causes of prolonged TPT therefore include all of those present for S-PORT plus 

additional challenges for timely completion of adjuvant therapy. The barriers to timely S-

PORT, which reflect issues related to postoperative complications, care coordination, timely 

radiation oncology consultation, and patient engagement,48 are qualitatively different than 

the barriers that cause treatment breaks during adjuvant therapy. Barriers to timely 

completion of (chemo) radiotherapy, whether in the definitive or adjuvant setting, primarily 

include issues related to acute toxic effects of treatment and high symptom burden secondary 

to mucositis, dehydration, malnutrition, and pain, as well as hemato logic complications.
16,53,54 Strategies to improve TPT will likely have to use 1 set of strategies to improve the S-

PORT aspect of TPT and a different set of interventions to decrease the frequency and 

duration of treatment breaks during (chemo)radiotherapy.
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Limitations

This study has some limitations. We excluded non-English-language articles, which could 

bias our results. We did not include unpublished posters, conference proceedings, or other 

non-peer-reviewed sources, which could cause publication bias.27,55 The studies analyzed 

and described herein are heterogeneous with respect to data source, country, study setting, 

design, definition of delay, patient population, and outcome measures. Owing to 

heterogeneity in the reporting of outcome measures, we merged data related to OS, DSS, 

recurrence-free survival, and locoregional control, which could affect our findings. Although 

the studies were generally in agreement in terms of the direction and magnitude of their 

findings with respect to delays and survival, the applicability of one study’s findings to 

another clinical setting is unknown. The data in this review are not granular enough to 

address referral patterns, care pathways, treatment algorithms, and details of treatments such 

as type of surgery (eg, robotic), radiotherapy (eg, intensity-modulated radiation therapy), or 

systemic therapy, which likely vary significantly across institutions and countries. In 

addition, details regarding wound healing and flap complications, unplanned surgery, 

hospital readmission, and other factors that contribute to delayed S-PORT and prolonged 

TPT were rarely included in the studies and thus not analyzed as part of this systematic 

review. We also did not address the association between timely HNC care and disparities in 

HNC outcomes that have been well described in prior studies.13,18,36 Given limitations of 

reported data, we were unable to provide a quantitative synthesis of the published timely 

care intervals.

Future studies addressing timely HNC care should address these limitations. Especially 

given the heterogeneity in proposed optimal DTI and TPT cutoffs, the lack of quantitative 

synthesis prevents generalizing to optimal treatment time intervals and generating consensus 

treatment time benchmarks. We did not address the frequency of delays in care; patient-

level, clinician-level, or system-level barriers to timely care; or strategies to improve timely 

care. These are all critically important topics that merit future study. We analyzed only the 

association of timely care across 3 time intervals (DTI, S-PORT, and TPT) but acknowledge 

that other measures of timely HNC care exist (including radiotherapy treatment time) and 

are important for optimizing outcomes. This review analyzed only the association of delays 

in care with survival. Other relevant outcome measures include cost, cost-effectiveness, 

patient perceptions of quality, patient anxiety and distress, and clinician anxiety and distress.

Conclusions

Timely care related to initiation of treatment, postoperative radio therapy, and TPT is 

associated with survival for patients with HNC. There is a significant heterogeneity in the 

definition of delay for DTI and TPT, which prevents benchmarking and should be addressed 

in future studies. In addition, more research is required to address knowledge gaps related to 

the identification of barriers to timely care across the cancer care continuum as well as 

design and implementation of interventions to improve timely HNC care.

Supplementary Material

Refer to Web version on PubMed Central for supplementary material.
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Key Points

Question

What is the association between treatment delay and oncologic outcomes for patients 

with head and neck cancer?

Findings

In this systematic review, treatment delay across the cancer care continuum (diagnosis to 

treatment initiation, surgery to the initiation of postoperative radiotherapy, and treatment 

package time) was associated with poorer survival for patients with head and neck cancer. 

Significant heterogeneity exists for defining delayed diagnosis to treatment interval and 

treatment package time.

Meaning

Efforts should be made to optimize timely head and neck cancer care across the treatment 

continuum; further research is required to standardize optimal time goals, identify 

barriers to timely care for each interval, and design interventions to minimize delays.
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Box. Inclusion Criteria for Articles Selected for Review

Site: patients underwent treatment for a diagnosis of squamous cell carcinoma of the oral 

cavity, oropharynx, hypopharynx, or larynx.

Diagnosis and treatment dates: at least part of the cohort was treated after 2004.

Time interval: clear statement that the time interval of care being measured involved time 

from diagnosis to treatment initiation, surgery to the initiation of postoperative 

radiotherapy, and/or total treatment package time.

Definition of delay: clear statement of how authors defined delay.

Outcome measure: clear statement that the authors were assessing the association 

between the treatment time interval and an oncologic outcome (eg, overall survival, 

recurrence).
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