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Abstract 

 

Introduction 

The aim of this work is to evaluate the usability of a single page, patient completed, condition 

specific prompt list, the Patient Concerns Inventory (PCI-HN), to risk stratify for poor quality 

of life.  

 

Methods 

Data was collected between 2008 and 2017. The main dataset comprised 310 patients first 

completing the PCI-HN and University of Washington Quality of Life questionnaire (UW-

QOLv4) between 2012 and 2017. Another 201 patients (second dataset) first completing the 

PCI-HN between 2008 and 2011 provided a second dataset for independent validation. 

Subsequent completions of the PCI-HN from both groups and the Distress thermometer (DT) 

were also used as further validation datasets. Associations between PCI-HN items selected by 

patients and a range of UWQOLv4 outcomes were explored using conventional logistic 

regression and Chi-Squared automated interaction detection (CHAID) analyses. 

 

Results 

One quarter of patients reported less than good QOL, range 26-29% across the 4 datasets. 

Several individual items from within the PCI-HN were predictive of adverse outcomes. The 

total number of items selected was also predictive.  

 

Conclusions 

The single sheet prompt list enables clinicians to identify patients at high risk of poor QOL. 

This simple approach has the potential to be integrated into routine clinical practice. 

 

Keywords: Quality of life; Screening; Patient Concerns Inventory; Stratified follow-up; Head 

and neck cancer 
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Introduction 

Survival rates following head and neck cancer (HNC) are improving and more patients are 

living with the consequence of their cancer and its treatment. In survivorship there can be high 

morbidity and significant detrimental impact on health-related quality of life (HRQOL) for 

patients1. Most patients cope to a greater or lesser degree with the long-term consequences, 

however there is a small but significant number who manage very badly, even to a point of 

suicide risk2 . Recommendations regarding outpatient follow-up for patients receiving curative 

treatment for HNC exist but are largely empirical3. Stratified follow-up frequency based on 

risk is advocated. This is in part related to the risk of recurrence and significant dysfunction 

but also could be stratified by HRQOL outcomes. Irrespective of treatment failure, patients 

reporting a lot of concerns or poor QOL might benefit from additional follow-up interventions, 

whilst those with few concerns and good QOL outcomes could be reviewed less frequently.  

The PCI-HN is 56 items condition specific prompt list designed for use in HNC patient 

consultations4,5. It is a modification of the question prompt list (QPL) approach6 and has been 

favoured compared to 13 other tools in systematic review and content comparison of unmet 

needs7.  The PCI-HN is comprised of five domains; physical and functional well-being; 

treatment related issues; social care and social well-being; psychological, emotional and 

spiritual well-being. Its use in the form of a single sheet has been reported in a multi-centre 

international study8. Together, these items are intended to encapsulate holistic, personalised 

care, by allowing patients to highlight and prioritise areas of need, acting as an aide-memoir 

for medical professionals and patients, providing a mutually transparent structure to the 

consultation, and facilitating discussion of various topics which otherwise can be hard to raise 

such as anxiety, fear of recurrence, intimacy9,10,11. The routine use of the PCI-HN in clinic has 

been found to be acceptable among clinicians and patients12,13 and its use adds on average just 

one minute to the out-patient consultation14. There has been two recent randomised trials 

reporting on the PCI-HN15,16. One found that its use was associated with a small but clinically 

meaningful benefit in HRQOL outcomes15 and the other concluded the type and number of 

patients' concerns reflect HRQoL and psychological distress16. Taking into account an 

increased and complex patient workload there is a need for simplified cancer surveillance 

protocols. These may provide safe care and a better patient experience17. As a short, single 

sheet assessment it can be conveniently completed during the otherwise unproductive waiting 

time prior to consultations and can be a way of helping stratify patients’ needs during follow-

up. Hence, the aim of this paper is to report the use of the PCI-HN as an aid to risk stratification, 
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following head and neck cancer treatment. The associations between PCI-HN items selected 

by patients and a range of QoL outcomes identified by the UW-QOL questionnaire are 

explored. 

 

Methods 

The data are derived from PCI-HN inventories completed by patients of one consultant in 

Aintree University Hospital, immediately before attending routine follow-up clinics from 2 

April 2008 to 25 January 2017, and were collected as part of service audit, meeting local 

Clinical Governance department criteria for service evaluation (Aintree University Hospital 

Clinical Audit Department approved this study). Patients were disease-free and under routine 

follow-up at least 6 weeks following completion of treatment. Patients excluded were pre-

treatment, palliative, attending clinic for other post-operative wound management or if part of 

another outcomes study. When approached virtually all patients participated. The PCI-HN, The 

UW-QOLv4 and the DT were used in this study. The UW-QOLv4 consists of 12 domains, 

scaled from 0 (worst) to 100 (best) according to response hierarchy18 . The UWQOL physical 

function subscale score is the simple average of the swallowing, chewing, speech, saliva, taste 

and appearance domain scores whilst the social-emotional function subscale score is the simple 

average of the activity, recreation, pain, mood, anxiety and shoulder domain scores19. Criteria 

derived from earlier work can indicate the domains in which patients have a significant problem 

or dysfunction20. There is also an ‘overall’ QOL question with response options of 

‘outstanding’, ‘very good’, ‘good’, ‘fair’, ‘poor’, ‘very poor’, for which patients were asked to 

consider not only physical & mental health, but also other factors, such as family, friends, 

spirituality or personal leisure activities important to their enjoyment of life. The Distress 

thermometer (DT) is a rapid screening instrument for cancer-related distress21 and a DT cut-

off score ≥4 was effective in identifying those with significant distress22. All study data were 

collected electronically while patients waited for their consultations and the consultant was 

able to retrieve the data during the consultation. DT data were only collected from September 

2014.    

The UWQOL was analysed as a binary outcome in a number of ways. First, whether overall 

QOL was less than good; second, whether the subscale scores were under 60, which 

approximated to the worst quartile of scores; third, for each domain whether there was a 

‘significant problem/dysfunction’. Furthermore, the Distress Thermometer was analysed as a 

cut-off score ≥4.  Predictor variables came only from the PCI-HN, comprising each PCI-HN 
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item (Yes/No) and the total number of PCI items selected (0-4, 5-9, 10-14, ≥15 items).  The 

PCI-HN used from 12 March 2012 has 56 items. Patients using the PCI for the first time from 

then until 25 January 2017 comprised the sample for the main analysis (n=310). A separate 

cohort of patients (n=201) using the PCI-HN for the first time from 4 June 2008 to 26 October 

2011 comprised the main validation sample. A large subset of patients from both the main 

analysis cohort (n=186) and the validation cohort (n=150) used the PCI-HN more than once 

(mean times used 2.5 and 3.6, respectively) and their subsequent records enabled two other 

validation samples.  From 2008 to 2011 the PCI-HN had 54 items, before ‘dry mouth’ and 

‘sore mouth’ were added in 2012.    

Chi-square automated interaction detection (CHAID) was used with STATA version 13. This 

method searched for an optimal decision tree structure based on associations between outcome 

and PCI-HN predictor variables. Bonferroni adjustments were made to prevent Type one 'false-

positive' inferential errors when forming branches of the decision tree, with the default overall 

threshold for statistical significance set to p<0.05.  To avoid small numbers in final branch 

endpoints, the minimum subgroup size allowed was set at 15 patients (5% of sample) and the 

minimum number to allow further branching during the analysis was set at 25. To minimise 

over-fitting CHAID optimally merges together adjacent levels of ordered predictor variables, 

which was relevant to the number of PCI-HN items selected.  CHAID was first run using only 

the number of items, then with just the 56 items (Yes/No) as a set, and finally was run with 

both. As Bonferroni adjustments might give overly conservative results, logistic regression 

analyses were also undertaken using SPSS version 25, first for each PCI-HN item in turn and 

then in stepwise mode (p<0.001 for entry) considering just those PCI-HN items individually 

significant at p<0.001 that were also the more commonly selected items (≥5% of PCI records).  

Audit approval was given by Liverpool University Hospital Foundation NHS trust (CAMS 

number 9939). 

 

Results  

511 patients used the PCI-HN on 1506 occasions, at a median (IQR) of 2 (1-4) clinics, range 

1-17. The median (IQR) age when first completing the PCI-HN was 63 (56-71) years and 64% 

(328) were men. Sixty-eight percent of patients (297/437) had oral cavity tumours, 24% 

(103/437) oropharynx and 8% (37/437) located elsewhere.  Overall clinical stage was advanced 
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(stages 3-4) for 39% (154/393), and 93% (362/391) were diagnosed with squamous cell 

carcinoma. 

From 12/3/2012 to 25/1/2017, 310 patients first used the 56 item PCI-HN. Overall QOL was 

less than good for 27% (83) of patients.  Median (IQR) UWQOL physical function and social 

emotional scores were 72 (56-89) and 78 (63-88), while 41% (60/145) of patients had a DT 

score of ≥4. The PCI-HN was used another 457 times by 186 of these 310 patients. Overall 

QOL was less than good for 26% (118), median function scores were 70 and 78 respectively, 

and 45% of patients (119/264) had DT scores ≥4. From 04/06/2008 to 26/10/2011, a separate 

cohort of 201 patients first used the 54 item PCI-HN and their results were analysed as a 

validation dataset.  Overall QOL was less than good for 29% (57/199).  Median (IQR) UWQOL 

physical function and social-emotional scores were  72 (54-91) and 75 (58-91). The PCI-HN 

was used another 538 times by 150 of these 201 patients.  Overall QOL was less than good for 

28% (148/535), the median function scores were 73 and 78 respectively and 43% (24/56) had 

DT scores ≥4. Results from the CHAID and logistic regressions are displayed in Table 1 for 

the 310 patients first using the PCI-HN from 2012. There was some variation between the 

results produced using the two approaches, though overall there was considerable overlap. 

There was agreement on the importance of the total number of PCI-HN items selected as a 

predictor of all binary outcomes, with the exception of dysfunction in appearance, taste and 

shoulder issues. For some outcomes, notably overall QOL, social emotional function scores 

and social-emotional domain dysfunction, logistic regression produced many univariate 

predictors at p<0.001. The considerable amount of association amongst PCI-HN items (not 

shown) meant that when imputing these items in a stepwise fashion only a small number 

(usually one or two, as highlighted in Table 1) emerged as independent predictors. The CHAID 

method, incorporating Bonferoni adjustments produced a single predictor only for each 

outcome. Even when the number of items was considered alongside the 56 individual items 

only a single predictor emerged, with the exception of social-emotional function, for which the 

total number of items selected emerged entwined with specific selection of depression.  

The variables identified across Table 1 as predictors of the HRQOL outcomes were further 

evaluated, as summarised in Tables 2, 3 and 4 (see supplementary tables). Here, the results for 

the main patient cohort (n=310) were compared to the three other validation groups, one of 

which was the group of  201 different patients who first used the PCI-HN in an earlier time 

period. Patients in both groups used the PCI-HN on subsequent occasions and results for these 

two sets of records formed the remaining two validation datasets.  Most variables previously 
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identified as significant were confirmed as predictors, both in the first instance of use of the 

PCI-HN and in subsequent use over time. However, although there was consistently increased 

risk for detrimental outcomes there was notable variation in the absolute risks. A simple 

checklist was assembled (Table 5) to aid clinicians using the PCI-HN to estimate the likelihood 

of patients having adverse levels of HRQOL based on what items were selected and the total 

number of items selected.  Two levels of absolute risk were identified. Firstly, a higher level 

of risk indicating that at least 2 out of every 3 patients was likely to have serious HRQOL 

issues. Secondly, a medium level indicating at least 1 in every 3 patients were at risk. Since 

some of the adverse outcomes were more common than others in the patient population as a 

whole, a further requirement for inclusion in Table 5 was that the absolute risk for the predictor 

should be at least double the background risk among the total patient population. The exception 

to this was when the absolute risk appeared to be at least 50%. Due to the challenges inherent 

in balancing out the results in Tables 2-4 over the validation groups, where risks were 

borderline they were included. Perhaps most notably, Table 5 showed that patients selecting 

'depression' had a strong chance of being distressed, having less than good overall QOL and 

compromised mood and social-emotional functioning. Selection of 15 or more items by 

patients conferred a strong likelihood of being distressed, have less than good overall QOL and 

reduced social-emotional and physical functioning.   

 

Discussion 

During follow-up of HNC patients it can be difficult to identify patients who are coping poorly 

and could benefit from additional support and increased frequency of multi-professional 

review. Patients are individual and not defined by their cancer site, stage or treatment, hence a 

simple and feasible way to help provide a fuller holistic understanding of their concerns and 

how this might relate to their QOL, is potentially valuable. In addition. QOL outcomes are 

related to symptoms and these can be elicited with a single page prompt list23. 

When interpreting the results from this study, there are a number of specific limitations which 

need to be accounted for. This work was conducted within a single centre (mainly including 

oral cancer patients). QOL data, for some patients,  started at 6 weeks post-treatment. Although 

this may have been too early for some patients, this analysis includes data reflecting the 

pragmatic  management of head and neck cancer patients in a tertiary-care centre. At its initial 

stages 2008-2011, the PCI-HN was an evolving prompt list with 54 items, whilst from 2012 to 
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date has 56 items. When evaluating the results, one needs to remember that the PCI-HN is an 

effective communication tool that can identify unmet needs in a busy clinic, rather than a pure 

screening tool for poor HRQOL. Also, the Distress thermometer (DT) was only recorded from 

September 2014, meaning data was only recorded from 145/310 cases in the analysis dataset 

and was not recorded in the main validation set. On the other hand, this study includes a large 

number of patients with prospective and electronically collected data that ensured 

completeness. Overfitting in decision trees is a common problem (addressed by adopting the 

Bonferroni correction in the CHAID analyses), particularly when there are a high number of 

decision nodes such as in the data presented here24. To address the possibility of over-

correction, the combined use of an independent validation dataset and a complementary logistic 

regression approach have been included. The two approaches provided broadly similar results 

when a multivariate approach was adopted (CHAID & stepwise regression). The univariate 

regression analyses illustrated the multiple predictors competing for inclusion in the final 

parsimonious models presented. The many univariate predictors for the overall QOL and the 

composite scores in particular helps explain the cumulative impact of such variables – i.e. the 

importance of the total number of items. With few exceptions, test and validation datasets 

showed similar performance (Tables 2-4), suggesting that the PCI-HN items selected to 

indicate risks of less-than-good QOL or specific issues such as mood dysfunction, distress or 

swallow dysfunction are applicable to the broader HNC patient population.  

Implementation of the prompt list (Table 5) into consultations could allow clinicians to 

screen and identify patients at risk of specific adverse outcomes within the appointment and 

without the need for additional resources, staff or time. For instance, at least 2 out of every 

three patients who select 15 or more PCI-HN items was likely to have significant emotional 

distress (characterised as a Distress Thermometer score ≥ 4) and had less-than-good QOL 

according to the UW-QOL tool. Similarly, at least 2 out of every 3 individuals selecting 

depression on the PCI were likely to have significant emotional distress. The number of items 

selected on the PCI-HN was particularly predictive of emotional distress and of specific 

dysfunction across the physical and social-emotional domains of the UWQOL. The QOL risk 

stratification in table 5, could be augmented by clinical factors that are known to be associated 

with poor HRQOL outcomes such as site, stage, treatment, and inform the decision regarding 

individualised stratified follow-up frequency. The evaluation of quality of life issues in patients 

with head and neck cancer is no easy task, as there are several instruments with specific 

limitations and benefits25. In an attempt to provide an exceptional standard of care clinicians 
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may need to incorporate a prompt list, the DT and a validated HRQOL instrument in their 

routine consultations. This will identify those patients in need of further support. However, a 

pragmatic approach for a busy service will be the regular use of the PCI-HN as a 

communication as well as a HRQOL identification tool. The ability to simply classify a patient 

to high or medium risk of worse QOL outcome -without significant resources and additional 

personnel contact-in real time during the clinical consultation, may be of benefit during the 

current COVID-19 pandemic. 

The data presented in this study supports an additional role for the PCI-HN, that of a screening 

tool to identify patients at risk of worse QOL outcomes. This information can be used 

immediately at the time consultation to help address unmet needs, can be a trigger for additional 

multidisciplinary assessment, and also to plan the focus and timing of the next appointment. 

Further research is need to evaluate how best to incorporate this approach into current 

guidelines for HNC survivorship care. 
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Table 1. PCI predictor variables of adverse HRQOL outcomes, for 310 patients using the PCI for the first time from 12/3/2012 to 25/1/2017 

 

 Analyses using CHAID  Analyses using logistic regression* 

 Univariate approach Multivariate approach 

Number of  

univariate 

predictors 

at p<0.001 

All 56 PCI   items  (Yes/No) considered, each in turn. Commonly selected items 

(≥5% oF records) that were also significant at p<0.001 were considered for 
stepwise regression (entry p<0.001). Emerging variables are underlined. 

OUTCOMES 

Only  total number of 

PCI items   (0-4, 5-9, 

10-14, ≥15) 
considered 

ALL 56 PCI   

items  

(Yes/No) 

ALL 56 PCI   items and 

total number 

 Variables selected by CHAID 

UWQOL  

Overall QOL  

(less than good) 

Total  

(0-4, 5-9, 10-14, ≥15) 
Depression 

Total  

(0-4, 5-9, 10-14, ≥15) 
26 

Depression (46), self-esteem (37), mood (37), appetite (37), anxiety (34), weight 

(26), fatigue (25), sleeping (19), pain elsewhere (18), appearance (17), mobility 

(16), bowel habit (15), mouth opening (15), chewing/eating (14), energy levels 

(14), financial benefits (14), pain HN (13), swelling (13),  

UWQOL Physical 

function score (<60)  
Total (0-4, 5-14, ≥15) Speech Total (0-4, 5-14, ≥15) 10 

Speech (28), dry mouth (26), swallowing (26), taste (19), self-esteem (17), sore 

mouth (16), mucus (16), chewing/eating (13),  

UWQOL Social-

emotional function 

score (<60) 

Total (0-4, 5-9, ≥10) Depression 

Total (0-4, 5-9,  ≥10 
without depression, 

≥10 with depression) 

20 

Depression (49), mobility (30), sleeping (27), anxiety (24), shoulder (24), self-

esteem (23), fatigue (23), memory (22), pain elsewhere (22), appearance (19), 

energy levels (18), mood (18), hearing (17), appetite (13),  

UWQOL Physical function domains  dysfunction):    

Appearance   - Appearance Appearance 5 Appearance (48), self-esteem (12) 

Swallowing Total (0-9, ≥10) Peg tube Peg tube 5 Speech (17), hearing (17), sore mouth (15), swallowing (13) 

Chewing Total (0-9, ≥10) Sore mouth Total (0-9, ≥10) 7 Sore mouth (20), speech (19), chewing/eating (17), salivation (13), appetite (13) 

Speech Total (0-14, ≥15) Speech Speech 11 
Speech (46), mood (23), hearing (22), swallowing (20), self-esteem (15), 

depression (13), pain elsewhere (13) 

Taste - Taste Taste 2 Taste (26), swallowing (12) 

Saliva Total (0-4, ≥5) Dry Mouth Dry Mouth 3 Dry mouth (62), salivation (15) 

UWQOL Social emotional domains (dysfunction):    

Pain Total (0-9, 10-14, ≥15) Sore Mouth Total (0-9, 10-14, ≥15) 15 

Sore mouth (36), head/neck pain (22), mouth opening (21), swallowing (19), 

anxiety (14), swelling (14), chewing/eating (13), appearance (13), depression (13), 

wound (12), self-esteem (11) 

Activity Total (0-9, ≥10) Coping Coping 14 
Mobility (29), breathing (23), mood (21), fatigue (17), self-esteem (16), energy  

levels (14), sleeping (13), bowel habit (13) 

Recreation Total (0-9, ≥10) Mobility Mobility 11 
Mobility (29), sleeping (17), fatigue (17), weight(17), hearing (13), mood (11), 

pain elsewhere (11) 
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Shoulder - Shoulder Shoulder 3 Shoulder (94), fatigue (14) 

Mood Total (0-14, ≥15) Depression Depression 16 
Depression (64), mood (40), anxiety (22), memory (22), self-esteem (19), energy 

levels (13), pain elsewhere (12), taste (11) 

Anxiety Total (0-9, ≥10) Anxiety Anxiety 16 
Depression (50), anxiety (50), mood (31), self-esteem (30), sleeping (22), bowel 

habit (19), fear of recurrence (17), memory (17), energy levels(15) 

Distress thermometer score (n=145)     

DT ≥4 Total (0-14, ≥15) Depression Depression 4 Pain elsewhere (16), depression (16), self-esteem (15) 

 

*The number in brackets after each item is the univariate Chi-squared value. Note that values  ≥11 are p<0.001 and values ≥20 are p<0.00001 
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Table 2. Adverse HRQOL results by PCI predictors across 4  groups 

 

  Analysis data Validation data 

 

 
First PCI record 

(310 patients) 

12/3/12 to 25/1/17 

First PCI record 

(201 patients) 

4/8/08 to 16/10/11 

Subsequent PCI records 

(186 of 310 patients) 

12/3/12 to 25/1/17 

Subsequent PCI records 

(150 of 201 patients) 

4/8/08 to 25/1/17 

  % Patients % Patients % Records % Records 

UWQOL OVERALL QOL : % Less than good 

 ALL 27 83/310 29 57/199 26 118/457 28 148/535 

PCI 

items  

total 

 

0-4 11 15/141 15 17/111 13 35/273 15 53/357 

5-9 23 21/92 33 18/54 38 39/104 40 48/119 

10-14 50 23/46 52 11/21 41 20/49 71 25/35 

≥15 77 24/31 85 11/13 77 24/31 92 22/24 

Depression 73 27/37 59 13/22 71 37/52 79 46/58 

Self-esteem 86 18/21 75 6/8 71 15/21 76 25/33 

Mood 72 23/32 64 16/25 68 30/44 77 41/53 

Appetite 68 25/37 53 10/19 59 22/37 60 18/30 

Anxiety 60 31/52 60 15/25 50 28/56 67 49/73 

Weight 56 28/50 54 15/28 53 27/51 44 18/41 

Fatigue  47 40/85 52 23/44 51 54/105 52 48/92 

Sleeping 50 28/56 68 19/28 55 41/75 60 50/84 

Pain elsewhere 55 21/38 45 9/20 44 18/41 72 36/50 

Appearance 58 18/31 43 9/21 47 14/30 58 21/36 

Mobility  67 12/18 67 10/15 69 24/35 63 24/38 

Bowel habit 57 17/30 60 9/15 44 11/25 47 15/32 

Mouth opening 47 28/60 37 10/27 38 26/69 39 26/67 

Chewing/eating 41 38/92 35 19/54 32 34/105 42 35/84 

Energy levels 51 21/41 56 14/25 60 24/40 42 21/50 

Financial benefits 62 13/21 70 7/10 61 14/23 61 11/18 

Pain HN 44 28/63 55 23/42 42 30/71 54 57/106 

Swelling 50 21/42 38 9/24 36 14/39 45 15/33 

UWQOL PHYSICAL FUNCTION:  <60 

 ALL 28 87/310 31 62/201 33 151/457 24 129/538 

PCI 

items  

total 

 

0-4 17 24/141 19 21/111 20 54/273 16 57/359 

5-9 25 23/92 43 23/54 43 45/104 30 36/119 

10-14 37 17/46 36 8/22 55 27/49 57 20/35 

≥15 74 23/31 71 10/14 81 25/31 64 16/25 

Speech 55 35/64 43 13/30 66 40/61 67 26/39 

Dry mouth* 45 53/119 Not recorded 49 74/152 40 19/47 

Swallowing 53 35/66 67 30/45 65 54/83 53 48/91 

Taste 53 28/53 48 13/27 67 42/63 55 24/44 

Self-esteem 67 14/21 78 7/9 67 14/21 41 14/34 
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Sore mouth* 45 37/82 Not recorded 40 39/97 41 13/32 

Mucus 53 23/43 50 13/26 55 27/49 33 22/66 

Chewing/eating 42 39/92 54 30/56 57 60/105 40 34/85 

UWQOL SOCIAL-EMOTIONAL FUNCTION: <60 

 ALL 21 65/310 26 53/201 19 88/457 22 118/538 

PCI 

items  

total 

 

0-4 9 12/141 9 10/111 8 23/273 10 37/359 

5-9 17 16/92 37 20/54 20 21/104 32 38/119 

10-14 39 18/46 45 10/22 49 24/49 60 21/35 

≥15 61 19/31 93 13/14 65 20/31 88 22/25 

Depression 65 24/37 70 16/23 65 34/52 68 40/59 

Mobility 72 13/18 56 9/16 57 20/35 72 28/39 

Sleeping 46 26/56 54 15/28 43 32/75 48 40/84 

Anxiety 46 24/52 67 18/27 43 24/56 61 45/74 

Shoulder 45 25/55 47 18/38 36 22/61 57 46/81 

Self-esteem 62 13/21 78 7/9 52 11/21 76 26/34 

Fatigue 39 33/85 49 22/45 43 45/105 47 44/93 

Memory 63 12/19 58 7/12 44 14/32 55 18/33 

Pain elsewhere 50 19/38 50 10/20 41 17/41 55 28/51 

Appearance 52 16/31 50 11/22 43 13/30 65 24/37 

Energy levels 46 19/41 52 14/27 50 20/40 37 19/51 

Mood 50 16/32 65 17/26 55 24/44 72 39/54 

Hearing 45 19/42 47 7/15 38 18/48 28 11/40 

Appetite 43 16/37 60 12/20 43 16/37 55 17/31 

DISTRESS THERMOMETER**: ≥4 

 ALL 41 60/145 Not recorded 45 119/264 43 24/56 

PCI 

items  

total 

 

0-4 34 24/70 

Not recorded 

34 57/168 23 8/35 

5-9 32 13/41 49 30/61 69 9/13 

10-14 50 9/18 83 15/18 100 3/3 

≥15 88 14/16 100 17/17 80 4/5 

Depression 88 14/16 Not recorded 89 25/28 100 7/7 

Pain Elsewhere 88 15/17 Not recorded 65 13/20 78 7/9 

Self-esteem 92 12/13 Not recorded 82 9/11 100 6/6 

 

*recorded from 12/3/12 

**recorded from 3/9/14 
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Table 3. UWQOL physical function dysfunction by PCI predictors across 4  groups 

 

  Analysis data Validation data 

 

 
First PCI record 

(310 patients) 

12/3/12 to 25/1/17 

First PCI record 

(201 patients) 

4/8/08 to 16/10/11 

Subsequent PCI records 

(186 of 310 patients) 

12/3/12 to 25/1/17 

Subsequent PCI records 

(150 of 201 patients) 

4/8/08 to 25/1/17 

  % Patients % Patients % Records % Records 

  UWQOL APPEARANCE DYSFUNCTION  

 ALL 9 27/310 13 26/201 6 27/457 9 48/538 

Appearance  42 13/31 68 15/22 43 13/30 43 16/37 

Self-esteem  29 6/21 56 5/9 5 1/21 36 12/34 

 UWQOL SWALLOWING  DYSFUNCTION   

 ALL 15 46/310 20 41/201 19 85/457 16 85/538 

PCI 0-4 8 11/141 17 19/111 11 30/273 12 44/359 

items 5-9 12 11/92 19 10/54 25 26/104 14 17/119 

total 10-14 30 14/46 23 5/22 24 12/49 26 9/35 

 ≥15 32 10/31 50 7/14 55 17/31 60 15/25 

Peg tube 69 9/13 50 7/14 69 11/16 69 11/16 

Speech 31 20/64 27 8/30 41 25/61 51 20/39 

Hearing 36 15/42 20 3/15 31 15/48 25 10/40 

Sore mouth* 28 23/82 Not recorded 25 24/97 25 8/32 

Swallowing 29 19/66 40 18/45 43 36/83 43 39/91 

  UWQOL CHEWING  DYSFUNCTION   

 ALL 15 47/310 15 31/201 15 69/457 13 68/538 

PCI 0-4 7 10/141 14 16/111 10 27/273 10 36/359 

items 5-9 13 12/92 17 9/54 16 17/104 13 15/119 

total 10-14 26 12/46 9 2/22 24 12/49 23 8/35 

 ≥15 42 13/31 29 4/14 42 13/31 36 9/25 

Sore mouth* 30 25/82 Not recorded 19 18/97 25 8/32 

Speech 33 21/64 7 2/30 38 23/61 33 13/39 

Chewing/eating 28 26/92 27 15/56 23 24/105 20 17/85 

Salivation 27 23/85 16 5/31 31 30/97 20 19/96 

Appetite 35 13/37 20 4/20 27 10/37 32 10/31 

  UWQOL SPEECH  DYSFUNCTION   

 ALL 12 36/310 9 19/201 11 48/457 8 44/538 

PCI 0-4 6 9/141 7 8/111 5 13/273 4 15/359 

items 5-9 9 8/92 6 3/54 12 12/104 8 10/119 

total 10-14 13 6/46 14 3/22 22 11/49 17 6/35 

 ≥15 42 13/31 36 5/14 39 12/31 52 13/25 

Speech 36 23/64 23 7/30 33 20/61 44 17/39 

Mood 38 12/32 19 5/26 30 13/44 24 13/54 

Hearing 33 14/42 27 4/15 25 12/48 8 3/40 

Swallowing 27 18/66 18 8/45 23 19/83 20 18/91 
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Self-esteem 38 8/21 22 2/9 33 7/21 35 12/34 

Depression 30 11/37 30 7/23 29 15/52 20 12/59 

Pain elsewhere 29 11/38 10 2/20 24 10/41 24 12/51 

  UWQOL TASTE  DYSFUNCTION   

 ALL 16 50/310 13 26/201 18 82/457 10 53/538 

Taste 40 21/53 33 9/27 65 41/63 34 15/44 

Swallowing 30 20/66 24 11/45 33 27/83 19 17/91 

  UWQOL SALIVA  DYSFUNCTION   

 ALL 23 70/310 21 42/201 28 129/457 22 119/538 

PCI 0-4 14 20/141 13 14/111 22 60/273 17 62/359 

items 5-9 33 30/92 33 18/54 39 41/104 27 32/119 

total 10-14 30 14/46 27 6/22 39 19/49 43 15/35 

 ≥15 19 6/31 29 4/14 29 9/31 40 10/25 

Dry mouth* 46 55/119 Not recorded 55 83/152 62 29/47 

Salivation 38 32/85 52 16/31 51 49/97 49 47/96 

 
*recorded from 12/3/12 
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Table 4. UWQOL social-emotional dysfunction by PCI predictors across 4 groups 

 

  Analysis data Validation data 

 

 
First PCI record 

(310 patients) 

12/3/12 to 25/1/17 

First PCI record 

(201 patients) 

4/8/08 to 16/10/11 

Subsequent PCI records 

(186 of 310 patients) 

12/3/12 to 25/1/17 

Subsequent PCI records 

(150 of 201 patients) 

4/8/08 to 25/1/17 

  % Patients % Patients % Records % Records 

  UWQOL PAIN  DYSFUNCTION   

 ALL 23 70/310 24 48/201 17 78/457 18 97/538 

PCI 0-4 11 16/141 13 14/111 10 28/273 11 40/359 

items 5-9 20 18/92 28 15/54 18 19/104 26 31/119 

total 10-14 37 17/46 41 9/22 33 16/49 34 12/35 

 ≥15 61 19/31 71 10/14 48 15/31 56 14/25 

Sore mouth 46 38/82 Not recorded 36 35/97 38 12/32 

Pain HN 44 28/63 56 24/43 42 30/71 38 41/108 

Mouth opening 45 27/60 37 10/27 33 23/69 26 18/68 

Swallowing 42 28/66 36 16/45 27 22/83 24 22/91 

Anxiety 42 22/52 48 13/27 27 15/56 35 26/74 

Swelling 45 19/42 54 13/24 31 12/39 32 11/34 

Chewing/eating 36 33/92 34 19/56 19 20/105 22 19/85 

Appearance 48 15/31 59 13/22 37 11/30 51 19/37 

Depression 46 17/37 57 13/23 48 25/52 42 25/59 

Wound 43 19/44 42 8/19 34 11/32 35 7/20 

Self-esteem 52 11/21 56 5/9 38 8/21 56 19/34 

  UWQOL ACTIVITY  DYSFUNCTION   

PCI 

Items 

total 

ALL 9 28/310 11 23/201 9 39/457 9 46/538 

0-4 4 5/141 6 7/111 4 12/273 5 17/359 

5-9 7 6/92 15 8/54 15 16/104 9 11/119 

10-14 22 10/46 23 5/22 12 6/49 34 12/35 

 ≥15 23 7/31 21 3/14 16 5/31 24 6/25 

Coping 47 8/17 20 3/15 22 4/18 30 6/20 

Mobility 44 8/18 25 4/16 31 11/35 26 10/39 

Breathing 38 8/21 31 5/16 22 6/27 25 11/44 

Mood 31 10/32 27 7/26 25 11/44 22 12/54 

Fatigue 20 17/85 27 12/45 20 21/105 23 21/93 

Self-esteem 33 7/21 11 1/9 10 2/21 21 7/34 

Energy levels 24 10/41 26 7/27 25 10/40 33 17/51 

Sleeping 21 12/56 25 7/28 23 17/75 20 17/84 

Bowel habit 27 8/30 25 4/16 16 4/25 9 3/32 

  UWQOL RECREATION DYSFUNCTION   

 ALL 9 28/310 10 21/201 10 46/457 7 37/538 

0-4 4 6/141 4 4/111 7 19/273 3 10/359 

5-9 8 7/92 15 8/54 9 9/104 6 7/119 
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PCI 

items 

total 

10-14 

17 8/46 14 3/22 18 9/49 37 13/35 

 ≥15 23 7/31 43 6/14 29 9/31 28 7/25 

Mobility 44 8/18 31 5/16 40 14/35 28 11/39 

Sleeping 23 13/56 21 6/28 21 16/75 18 15/84 

Fatigue 20 17/85 24 11/45 21 22/105 14 13/93 

Weight 24 12/50 18 5/28 20 10/51 20 8/41 

Hearing 24 10/42 20 3/15 21 10/48 15 6/40 

Mood 25 8/32 31 8/26 25 11/44 19 10/54 

Pain elsewhere 24 9/38 15 3/20 22 9/41 20 10/51 

  UWQOL SHOULDER DYSFUNCTION   

 ALL 11 33/310 10 21/201 7 31/457 11 59/539 

Shoulder 47 26/55 37 14/38 26 16/61 47 38/81 

Fatigue 21 18/85 16 7/45 15 16/105 17 16/93 

  UWQOL MOOD DYSFUNCTION   

 ALL 15 47/310 20 40/201 16 71/457 15 80/538 

PCI 

items 

total 

0-4 8 11/141 4 4/111 6 17/273 6 22/359 

5-9 12 11/92 30 16/54 16 17/104 22 26/119 

10-14 20 9/46 27 6/22 33 16/49 40 14/35 

 ≥15 52 16/31 100 14/14 68 21/31 72 18/25 

Depression 59 22/37 74 17/23 73 38/52 61 36/59 

Mood 53 17/32 73 19/26 64 28/44 57 31/54 

Anxiety 37 19/52 70 19/27 43 24/56 50 37/74 

Memory 53 10/19 50 6/12 38 12/32 39 13/33 

Self-esteem 48 10/21 78 7/9 67 14/21 56 19/34 

Energy levels 34 14/41 44 12/27 50 20/40 27 14/51 

Pain elsewhere 34 13/38 45 9/20 34 14/41 35 18/51 

Taste 30 16/53 44 12/27 21 13/63 18 8/44 

  UWQOL ANXIETY DYSFUNCTION   

 ALL 18 55/310 19 39/201 16 75/457 18 95/538 

PCI 0-4 9 13/141 8 9/111 9 25/273 11 38/359 

items 5-9 13 12/92 19 10/54 17 18/104 20 24/119 

 10-14 30 14/46 36 8/22 33 16/49 43 15/35 

 ≥15 52 16/31 86 12/14 52 16/31 72 18/25 

Anxiety 52 27/52 63 17/27 45 25/56 57 42/74 

Depression 59 22/37 61 14/23 52 27/52 56 33/59 

Mood 53 17/32 62 16/26 45 20/44 50 27/54 

Self-esteem 62 13/21 78 7/9 48 10/21 50 17/34 

Sleeping 39 22/56 43 12/28 29 22/75 29 24/84 

Bowel habit 47 14/30 38 6/16 20 5/25 34 11/32 

Fear of recurrence 28 38/137 31 23/75 28 37/133 41 54/131 

Memory 53 10/19 50 6/12 28 9/32 33 11/33 

Energy levels 39 16/41 41 11/27 35 14/40 25 13/51 
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Table 5. Checklist: PCI item selection and risk of adverse HRQOL outcome 

 

PCI items selected Adverse HRQOL outcome* 

High risk  (likely in 2 or more of every 3 patients seen) 

Total number of PCI items ≥15 Overall QOL, Physical and Social-emotional function, Distress thermometer 

Depression Overall QOL, Social-emotional function, Distress thermometer,  Mood 

Mood Overall QOL 

Pain elsewhere Distress thermometer 

Self-esteem Overall QOL, Distress thermometer 

Medium risk  (likely in 1 or more of every 3 patients seen) 

Total number of PCI items ≥15  Anxiety, Chewing, Mood, Pain, Swallowing, Speech 

Total number of PCI items 10-14 Overall QOL, Physical and Social-emotional function, Distress thermometer 

Anxiety Overall QOL, Social-emotional function,  Mood, Anxiety 

Appearance Overall QOL, Social-emotional function,  Appearance, Pain 

Appetite Overall QOL, Social-emotional function 

Bowel habit Overall QOL, 

Chewing /eating Physical  function 

Depression Pain, Anxiety 

Dry mouth Saliva  

Energy levels Overall QOL, Social-emotional function,  Mood, Anxiety 

Fatigue Overall QOL, Social-emotional function 

Financial benefits Overall QOL 

Memory Social-emotional function,  Mood, Anxiety 

Mobility Overall QOL, Social-emotional function,  Recreation 

Mood Social-emotional function,  Mood, Anxiety 

Mucus Physical  function 

Pain in head/neck Overall QOL,  Pain 
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Pain elsewhere Overall QOL, Social-emotional function,  Mood 

Peg tube Swallowing 

Salivation Saliva 

Self-esteem Physical and Social-emotional function,  Mood, Anxiety 

Shoulder Social-emotional function,  Shoulder 

Sleeping Overall QOL, Social-emotional function 

Sore mouth Pain 

Speech Physical  function,  Speech, Swallowing 

Swallowing Physical  function,  swallowing 

Swelling Pain 

Taste Physical  function,  Taste 

Weight Overall QOL 

 

*UWQOL Overall QOL ‘Less than good’, UWQOL Physical function score <60, UWQOL Social-emotional functioning score < 60, Distress thermometer score ≥4. 
UWQOL domain dysfunction is indicated simply by the name of the domain, such as Anxiety, Chewing, Pain and Mood.  

 

 

 

 

 


