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Abstract
Background
England has significantly higher mortality risks due to Head and Neck Cancer (HNC) compared with other European countries. Early diagnosis is important as it is likely to increase early-stage diagnosis and improve survival and better quality of life. This study sought to improve understanding of the intervals from first symptom recognition to diagnosis for HNC and investigate associations between patient-reported symptoms and socio-demographic factors.
Methods
People within 3 months of diagnosis, completed a researcher-administered questionnaire and data were extracted from primary and secondary care clinical records. 
Results
Eighty (mean age 62.9 [SD 11.7] years; 66% men) were interviewed. The appraisal interval was longer than a month for 39% of participants and the help-seeking interval was longer than a week for 44%. The median diagnostic interval was 92 (IQR; 34-172) days. Appraisal intervals of > 1 month were associated with male gender, ulceration and persistent throat pain. The only symptom that associated with a help-seeking interval of > 1 week was ulceration.  Participants who reported red/white patches in the mouth and ulceration were associated with a reduced likelihood of a diagnostic interval of > 3 months. A higher proportion of participants with a diagnostic interval of > 3 months were diagnosed with advanced disease (78%) than those with an interval < 3 months (68%).
Conclusion
These data improve understanding of the intervals from first symptom recognition to HNC diagnosis and provide preliminary evidence to identify targets to reduce overall time to diagnosis. 
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Introduction
Taken as a group, head and neck cancers (HNC) account for 4% of all cancers arising in Europe 1 and are the eighth leading cause of cancer death worldwide. 2 England has significantly lower age- and sex-standardised survival  rates than other Northern and Central European countries, especially for laryngeal cancer, with over half (54%) diagnosed with regional or metastatic disease at diagnosis. 1 Five-year survival is significantly better for localised (69%) than for regional (34%) or metastatic (8%) disease; 1 it is thus important to understand the pathway to diagnosis and any factors which may influence its duration. 

{Walter, 2012, The Andersen Model of Total Patient Delay: a systematic review of its application in cancer diagnosis}The revised Andersen model of total patient delay 3 is a theoretical framework for defining intervals between detection of a bodily change and diagnosis. It divides the time from initial symptom to diagnosis into three intervals: i) Appraisal Interval: the time from detection or awareness of a bodily change to perceiving a reason to discuss symptoms with a health care professional (HCP);  ii) Help-seeking Interval: the time from perceiving a reason to discuss symptoms with a HCP to the first consultation with a HCP about these symptoms; and iii) Diagnostic Interval: the time between first appointment with a HCP and a diagnosis of cancer being established. 

There is evidence that HNC patients with longer diagnostic intervals present with advanced-stage tumours at diagnosis more commonly than those with shorter intervals and prolonged diagnostic intervals lead to poorer outcomes, greater disease-related and treatment-related morbidity and adverse psychological adjustment. 4-8 Hence, early diagnosis is important as it is likely to have benefits for patients in terms of earlier-stage diagnosis, improved survival and improved quality of life. 7

To date, many studies have found no evidence of a relationship between the diagnostic intervals for HNC and gender, age, education, socioeconomic status, tobacco and/or alcohol use, tumour stage, or primary site. 8-21 There is limited evidence that longer intervals were associated with primary education only,22  lower occupational social class,22 socioeconomic status (in India)23 and for patients living in the most deprived of wards in the UK. 8 However, most data come from outside the UK and studies have methodological concerns related to retrospective studies and recall bias, and not patient reported intervals. There is a need for studies to inform understanding about longer patient intervals 24 based on the Aarhus checklist,25 which promotes greater precision and transparency in definitions and methods for studies examining the relationship between time intervals and cancer diagnosis. 7

The aim of this study was to improve understanding of the intervals from first symptom recognition to HNC diagnosis and to investigate the intervals by patient reported symptoms and sociodemographic factors. 

Materials and Methods
This cross-sectional observational cohort study used prospectively collected data from a patient questionnaire and a retrospective review of clinical records. This approach allowed triangulation of data to determine intervals. 25 The approach to data collection, analysis and reporting is based on the Aarhus checklist.25


Patient recruitment
Patients were identified from ear, nose and throat (ENT) and maxillofacial clinics within one NHS Trust in Northeast England. To minimise recall bias participants had to have had a HNC diagnosis within three months.  Informed consent to access and link clinical records was obtained by a researcher following an initial approach by a clinical nurse specialist. 
 
Data collection
The researcher-administered patient-reported questionnaire included questions about participants’ symptoms, demographic characteristics (age, gender and relationship status), socio-economic status (education, living status, and employment status), smoking status and alcohol consumption. Participants were asked to recall the estimated date when they: i) experienced the first cancer-related sign/symptom; ii) decided to seek help from a HCP; iii) first contacted a HCP. Where data on the day of month or the month of year were missing, the mid-point was used. Participants were asked to categorise how long they felt something was wrong with them before recognising significance (appraisal interval) and how long after that before seeing a HCP (help-seeking interval). Index of Multiple Deprivation (IMD) was derived from the respondent’s postcode and coded into the quintiles of the lower-layer super output areas (LSOA).26
 
The primary care clinical electronic records were accessed for consenting participants and data were extracted by research nurses using a bespoke proforma. Data included the number of co-morbidities, date of first consultation with a HNC-related sign/symptom and the number of consultations following first consultation with a HNC-related symptom. Hospital clinical records data were also extracted into a bespoke proforma and included date of diagnosis (from the pathology report or GP records if hospital records were missing), type of cancer (categorised as: laryngeal and hypopharyngeal cancer; nasopharyngeal; oral and oropharyngeal or other) and stage at diagnosis. Stage at diagnosis was categorised as limited (grades 1 and 2) or advanced (grades 3 and 4). 

Estimation of intervals
To estimate the intervals, the route to diagnosis was tracked backwards and data were triangulated between patient-report, primary care and hospital clinical records.  Appraisal interval and help seeking interval, were estimated from patient-reported dates. If only a month was stated, the 15th of that month was chosen, if only a year was stated, the 1st of July in that year was chosen. Participants’ categorical classification of these intervals were collapsed to a dichotomous variable based on the time interval category greater than the median. Where the respondent date of first contact with a HCP was missing (6, 7.5%), the date of first contact from the GP medical records was used to derive the help-seeking interval.

The diagnostic interval was derived from the date of first consultation with a HNC-related sign/symptom from the primary care clinical record. If the primary care date was missing, or the first visit was with a dentist, the patient-reported date for first health care provider visit was used. Where the first contact was as an emergency at hospital, the date of first hospital appointment was used. The date of diagnosis was based on the date of the pathology report from the hospital clinical record. Primary care records were used to establish diagnosis date if the hospital clinical record was missing (2, 2.5%). The diagnostic interval was further dichotomised using the median as the defined time point beyond which the interval is classified as ‘long interval’.

Data analysis
Descriptive statistics are presented as mean (standard deviation (SD)) and median (Inter-quartile range (IQR)) or n (%) for all sociodemographic, clinical and symptom data. The intervals were compared group with Cox regression analyses, hazard ratios (HR) and 95% confidence intervals are presented.  To measure the association level of categorical time intervals, univariate logistic regression analyses were used to calculate odds ratios (OR) and 95% confidence intervals as appropriate. Reference groups were chosen as follows: for ordinal variables the first category was chosen as the reference; for other variables, the category with the largest number was chosen as the reference. To assess the relationship between clinical outcomes (stage at diagnosis) and the intervals, logistic regression were used to investigate the interval and diagnosis with advanced disease. Those significant at the 5% was considered to indicate statistical significance.  All analyses were undertaken on SPSS (IBM Corp. Released 2016. IBM SPSS Statistics for Windows, Version 24.0. Armonk, NY: IBM Corp). 

Results
During the study recruitment period (August 2013 to December 2015), 232 people were diagnosed with HNC. Eighty patients participated in the questionnaire giving an overall 34% recruitment rate. Data were extracted from 78 (98%) hospital clinical records and from 70 (88%) primary care clinical electronic records. 

Participant’s sociodemographic characteristics are shown in Table 1. The mean age was 62.9 [11.7] years and two thirds were male (53, 66%). A third of participants resided in the most deprived 20% IMD quintile (25, 31%). The majority were either current or ex-smokers (61, 76%) and drank alcohol (62, 77%). 

Only a third of participants reported having an isolated first symptom (26, 33%).  Reporting of synchronous first symptoms were common, with 17% reporting two symptoms, 16% reporting three and 23% reporting four or more, 11% reported no symptoms. Table 2 shows the type of symptoms reported by participants. ‘Lump in the neck’, ‘difficulty swallowing’, ‘hoarseness’, and ‘pain’ were the most common symptoms. Only a fifth had no co-morbidities. The most common diagnoses were oral cancer (23, 29%) and oropharyngeal cancer (23, 29%), followed by hypopharyngeal and laryngeal cancer (20, 25%) and nasopharyngeal cancer (10, 12%). Four (5%) participants had an unknown primary cancer location. The majority of participants had advanced disease at diagnosis (57, 73%).

Intervals
The median total interval from first symptom to diagnosis was 111 (IQR: 69, 209) days; 25% had a total interval for more than 7 months. This is based on the 76 participants who were able to report a date of first symptom. 

The median appraisal interval was 24 (IQR: 0-52, n=76) days. Table 3 shows the median (IQR) appraisal intervals and the hazard ratios by sociodemographic and clinical characteristics. Generally there were no associations seen between measured variables and the appraisal interval. Only for gender, was there moderate evidence against the null with female participants reporting shorter intervals than males (HR: 1.69 (1.03-2.77), p=0.038).

When participants were asked how long they felt that something was wrong before realising that this was something they might need help with, 13 (16%) reported this was less than 1 week, 11 (14%) as 1-2 weeks, 23 (29%) as 2 weeks to 1 month, 17 (21%) as 1 month to 3 months, and 14 (18%) as more than 3 months; 2 did not think anything was wrong. Table 4 summarises these data on appraisal interval dichotomised at one month by respondent characteristics.  In this analysis an association with gender persisted with men more likely than women to have an appraisal interval >1 month (OR: 3.10, (1.01, 9.00), p=0.030). The appraisal interval was >1 month for 73% of those with ‘ulceration’ compared to 33% without the symptom (OR: 5.33 (1.29, 22.02, p=0.021) and for 57% of those with ‘persistent throat pain’ compared to 32% without the symptom (OR: 2.81 (1.01, 7.80), p=0.048). There were no statistically significant differences for any of the other variables. 

It proved impossible to estimate the help-seeking interval from self-reported dates as only eight participants could provide an exact date when they perceived a reason to discuss symptoms. On the basis of categorical responses, just over half (44, 56%) reported a help-seeking interval of less than 1 week, 15 (19%) as 1-2 weeks, 8 (10%) as 2 weeks to 1 month, 4 (5%) as 1 month to 3 months, and 6 (8%) as more than 3 months; one participant did not think anything was wrong. The categorical response was missing for two participants and for these reported were. Overall, 35/80 (43%) were estimated to have a help-seeking interval longer than one week. We examined the dichotomised help-seeking interval by respondent characteristics (data not shown). The only variable that was statistically significant was the symptom ‘Ulceration.’ This was associated with an increased likelihood of a help-seeking interval of > 1 week; 73% of participants with ulceration reported an interval of >1 week compared to 39% without that symptom (OR=4.15 (1.01, 17.03, p=0.048). 

When asked which HCP the respondent first had contact, the majority stated it was their GP (68, 85%), 3 (4%) a practice nurse, 6 (8%) a dentist and 2 (3%) a hospital doctor. The median diagnostic interval was 92 (IQR; 34-172) days (Table 3). There were no statistically significant differences for any of the variables. 

[bookmark: _Hlk512239548]The diagnostic interval was dichotomised as less than or greater than the median, which was approximately 3 months. Table 4 summarises this dichotomised interval by respondent characteristics. Participants diagnosed with hypopharyngeal/laryngeal cancers and nasopharyngeal cancer were most likely to have a diagnostic interval of > 3 month (p=0.006). Participant who reported ‘red or red/white patches in the mouth’ (OR: 0.20 (0.39, 1.00, p=0.051) and ulceration (OR: 0.17 (0.03, 0.85, p=0.031) were associated with a reduced likelihood of a diagnostic interval of > 3 months.

In addition, 19% reported seeing a GP/dentist three or more times about the health problem later diagnosed as cancer. Using data extracted from the primary care clinical electronic records (67/70), 29 (43%) had three or more contacts with their GP from their first contact with HNC symptoms before referral.  

There was no evidence in the study data for an association between any of the intervals dichotomised at the median and the stage at presentation. For the appraisal interval, 70% of those with an interval of > 1 month were diagnosed with advanced disease compared to 75% of those with an interval < 1 month (p=0.629). For the help-seeking interval, 77% of those with an interval of > 1 week were diagnosed with advanced disease compared to 70% of those with an interval < week (p=0.466). For the diagnostic interval, 78% of those with an interval of > 3 months were diagnosed with advanced disease compared to 68% of those with an interval < 3 months (p=0.368).

Discussion
Summary of main findings
To the authors’ knowledge, this is the only study of the diagnostic pathway for HNC to recruit patients within a short time after diagnosis and triangulate patient-report data with medical records. 

In this study the estimated median interval between first symptom and diagnosis was around four months, and the median appraisal interval was about one month. The median help-seeking interval was short (<1 week). There was some evidence that men had a longer appraisal interval and that ‘ulceration’ was a symptom associated with a longer appraisal interval, conversely this symptom alongside presence of red red/white patches’ was associated with a shorter diagnostic interval.  So a non-healing mouth ulcer is poorly recognised by patients as a potentially serious symptom but is well recognised by professionals.  This reflects findings from large population awareness surveys.27 In addition, we found that it is most common to have multiple symptoms by time of presentation.

Comparison with the literature
A systematic review28 found an average patient interval of 3.5 to 5.4 months, whilst data from the 2016 Cancer Patient Experience Survey29 showed that 21% of HNC patients had presented to a health care professional 3 months after noticing symptoms. This study found that 18% reported an appraisal interval of more than 3 months, hence the combined appraisal and help seeking interval observed is in line with other studies. Data from the English National Audit of Cancer Diagnosis in Primary Care30 found laryngeal and oropharyngeal cancers had the longest median patient intervals compared to other cancers 34.5 (95% CI: 30–57) and 30 (95% CI 21–34) days, respectively, which is in line with our study.  In our study, the median diagnostic interval was 3 months, consistent with the average professional delay is approximately 3 to 5 months reported in a systematic review.28  

With regard to the association between HNC symptoms and intervals, previous work indicates 31 that a non-healing ulcer or sore was the first thing patients noted but was something that they believed would probably would get better by itself. Most would have sought advice earlier if they had been more aware of oral cancer; the lay public do not necessarily relate this symptom to cancer.31  It has been found that those who reported an intraoral symptom were more likely to have taken three months or more to present to a healthcare professional than those who had not.32 There is evidence to suggest that patients are self-managing these symptoms, or simply ignoring them.

Amongst our respondents, 19% reported seeing a GP/dentist three or more times about the health problem later diagnosed as cancer. This is consistent with the findings from the 2016 Cancer Patient Experience Survey (18%).29 However, the proportion increased to 43% using data from the primary care clinical electronic records, indicating that patients do not necessarily relate symptoms presented with their GP as related to cancer.31 The symptoms such as a sore throat or hoarseness, maybe managed in other ways by their GP e.g. antibiotics, blood tests. In six other cancers, investigation in primary care was associated with later referral for specialist assessment and this effect was independent of the nature of symptoms.33 In other cancers a substantial proportion of patients whose symptoms mandated urgent referral were investigated in primary care.33 

The NICE guidelines34 state that GPs should consider a suspected cancer pathway referral for laryngeal cancer in people aged 45 and with persistent unexplained hoarseness, for unexplained ulceration in the oral cavity lasting for more than 3 weeks. In this study, the presence of hoarseness and ulceration were associated with shorter diagnostic intervals. The guidelines were updated after these data were collected and the referral criteria for red and white patches altered, removing the requirement that the lesion be accompanied by pain, or bleeding or swelling, or both; in this study the presence red/white patches in the mouth were associated with shorter diagnostic intervals. 

Studies have found that longer professional intervals increased the risk of being diagnosed with advanced head and neck tumours, 5, 35, 36 whereas another found no relationship.37 The findings in our study were compatible with such an association, but we were under-powered to confirm this relationship. 

Strengths and limitations
The key strength of this study is that both patient report and clinical record data were triangulated.  Gomez 5 recommended that researchers should aim to enhance reliability by validating interval data collected from the patient against information in clinical records. The analyses and reporting were performed in accordance with the Aarhus statement.25 We defined the date of first symptom/s using patient-reported date and symptoms rather than the primary care-reported date. We recruited patients within a short time period after diagnosis to maximise the accuracy of recall. Patients were recruited in secondary care from ear, nose and throat (ENT) and maxillofacial clinics; this had the benefit of ensuring recruited patients included those referred by a dentist and who presented as an emergency. 

Our main limitation is the recruitment rate. Only 80 (34%) of the 232 people were diagnosed with HNC during the study period participated. This was in part due to changes in research staff with gaps in employment covering the recruitment time. Thus this is not truly a consecutive sample, although consecutive patients were recruited when the researcher was in post. Also, the challenges of busy practice meant that some otherwise eligible patients may not have been approached by the clinical team. It is possible that some were unwilling to undertake the research-led questionnaire because they were coping with a serious illness or undergoing treatment, as found in other cancer groups. 38, 39

There were some missing GP and hospital data due to unavailable records. To minimize this problem, we used the patient reported dates to calculate the diagnostic interval where these data were missing. Where the respondent only provided the month and year of their first consultation with health care professional this was coded as the 15th day of that month, hence there may be a two week under or over estimation of the intervals. 

Multiple tests were conducted and the possibility that reported associations are false-positives should be acknowledged.

Implications for policy and practice
Oral cancer awareness can be successfully enhanced,40-43 however there seems to be little impact on reducing the primary care interval.44 In our study there was some suggestion that the appraisal interval was longer for those with ulceration, which is a common symptom and has been suggested as a suitable target for an awareness initiative.31  To date none of the national ‘Be Clear on Cancer’ campaigns have focussed on oral cancer.45  There may be mileage in future campaigns highlighting mouth ulceration as a potential cancer symptom.   

The updated NICE guidelines34 in 2015 imply that certain presentations, if identified by a GP, should be referred to a dentist for assessment before they are reviewed by a specialist. In this study 7/69 (10%) were referred to a dentist by their GP. However, this guidance34 may expose patients to increased risk of delayed referral because there is no clear referral pathway between doctors and dentists for suspected cancer46 Data suggest that men, people who are older, or have lower socioeconomic status are least likely to use primary dental care services47 which are the same groups at greatest risk of developing oral cancer.48

The analysis only focused on patient-reported symptoms before first presentation with a health care professional. The impact of subsequent symptoms on time to diagnosis requires further study.38 Symptoms are seen by GPs at an earlier stage of development than in secondary care, and time allows the clinician to observe whether relatively undifferentiated symptoms develop more specific characteristics or resolve spontaneously.33 The NICE criteria46 were developed using a 'risk threshold', whereby if the risk of symptoms being caused by cancer is above a certain level then action (investigation or referral) is warranted. A 3% positive predictive value (PPV) was used to determine the threshold, with the large majority not having the disease. GPs may use investigations as means of increasing the probability of cancer prior to making a decision about referral.  Investigations may form a part of this temporising approach while also being part of a safety-netting strategy.49 Policy initiatives should include more widespread knowledge of these symptoms in applying the decision support tools and significant event analyses50 and case-note review studies51 are required to further establish the circumstances surrounding longer primary care intervals .33

Conclusion
These data improve understanding of the intervals from first symptom recognition to HNC diagnosis and provide preliminary evidence to identify targets to reduce overall time to diagnosis. There may be mileage in future awareness campaigns highlighting mouth ulceration as a potential cancer symptom to reduce the appraisal and help-seeking interval. This study has demonstrated the application of the Aarhus statement25 for calculating the intervals for HNC patients’ first experienced symptom to diagnosis through patient report and routinely available health service data. 
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