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Abstract  

Purpose: Pain is a prominent symptom in radiotherapy induced oral mucositis (OM). This study assesses the 

effect of pharmacological treatment in head and neck cancer patients with OM-induced pain and swallowing 

difficulties.  

Methods: This study included 82 patients with head and neck cancer undergoing radiotherapy and referred to 

the Pain and Rehabilitation Centre at Linkoping University Hospital in Sweden because of OM-induced pain. 

During one week, pain assessment, onset of individually tailored choice of drugs, treatment evaluation, and 

adjustments, were undertaken. 

Combinations of acetaminophen, non-steroid anti-inflammatory drug (NSAID) and opioids were by steps 

applied. To evaluate effects, the patients answered the European Organization for Research and Treatment of 

Cancer (EORTC) Quality of Life Questionnaire (QLQ-H&N35) in connection with the initial pain assessment 

and one week later. 

Results: Worsening of soreness in mouth and overall worsening of swallowing difficulties were seen in the 

patients referred within the third week of radiotherapy, showing increased severity of OM during the current 

week (n=59). Pain and swallowing difficulties were unchanged in patients referred later than the third week, 

showing unchanged severity of OM during the current week (n=23). 

Conclusion: The answers to the questionnaire showed that the individualized pain treatment with systemic 

analgesics exploited to the highest degree was insufficient. Future development of pharmacological possibilities 

for treatment of OM related pain is urgent. In addition, development of structured nursing care and patient self-

care can contribute to improved pain relief. 
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Introduction  

Head and neck cancer is diagnosed in about 650 000 patients worldwide each year (about 6% of all cancer in the 

global population) [1]. Current treatments are mainly surgery, radiotherapy (RT), combination of surgery and 

RT, or combination of RT and chemotherapy [2]. In patients undergoing RT for head and neck cancer, oral 

mucositis (OM) is the most common acute adverse effect [3]. More aggressive tumor treatment methods in 

recent years, above all increased use of concomitant chemotherapy, have lead to increased severity of OM [4-6] 

and increased mean incidence of OM (80%) [4]. 

 

OM, a complex biological process, has been divided into five phases [7]. Several pro-inflammatory and 

cytotoxic factors are involved [6-8]. In the average temporal pattern, OM starts with erythema one week after RT 

start, coinciding with accumulated radiation dose of 10 Gray (Gy) [6-9]. Confluent erythema and ulcers are seen 

during the third week, coinciding with accumulated dose of 30 Gy [6, 8, 9]. Ulceration proceeds during the rest 

of the RT period. Fibrin coated ulcers [8] and increased risk of infection [7] are to be expected. A peak of OM 

severity is seen in the fifth week of RT [10]. The healing process starts two to three weeks after completed RT 

[8], but OM may remain severe five to seven weeks after the RT period [6]. 

 

Pain is the most prominent OM symptom [3]. Mild pain arises during the first week of RT [8]. Escalation of pain 

is seen from about three weeks of RT [3, 6] in connection with appearance of ulcers [9]. Pain persists until two to 

six weeks after completed RT [9]. Sometimes pain remains for six month or more [11]. Another frequent OM 

symptom is swallowing difficulties [3-5, 12], mainly due to pain [5], often leading to severe weight loss [5, 12] 

and requiring a feeding tube [4, 13]. 

 

Thus, OM development with pain and swallowing difficulties requires pain treatment in patients with head and 

neck cancer receiving RT. Topical anaesthetics against OM pain are recommended in the literature. Use of 

systemic analgesics is also evident, but is too briefly described for clinical use in publications focused on other 

aspects of OM [5, 6, 8, 9, 14-16]. Somewhat more elucidating concerning the use of systemic analgesics is the 

National Comprehensive Cancer network (NCCN) guidelines for mucositis prevention and management [17]. 

Non-opioid use for mild pain due to early erythema and opioid use for more severe pain due to ulceration are 

recommended [6, 8, 17]. Adjuvant medication with antidepressants and anticonvulsants is even more briefly 

mentioned. 

 

To our knowledge, comprehensive and detailed clinical guidelines concerning pharmacological treatment of 

OM-induced pain – including pain assessment, choice of drugs, administration routes, pharmaceutical forms, and 

evaluation of effect – are lacking. This study was designed as a clinical series of patients treated according to 

clinical routine for mucositis-related pain. By the clinical series it was possible to assess the effect of a one-week 

step-based individualized pharmacologic regimen in head and neck cancer patients with OM-induced pain and 

swallowing difficulties. The hypothesis was that pain relief would be sufficiently improved in the patients by 

using a stepwise application of acetaminophen, NSAID, and opioids. 
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Subjects 

Ninety-nine patients with head and neck cancer intended for RT were referred for consultation from oncologists 

and oto-rhino-laryngologists to the Pain and Rehabilitation Centre at Linkoping University Hospital between 

2006 and 2008 due to OM-induced pain. These 99 patients were asked to participate in the study. Eight of these 

patients were referred due to tumour related pain before RT. Eighty-two patients participated, as 17 patients were 

excluded because of communication difficulties, cognition disturbances, or denial to participate. 

 

The study was conducted as a part of the daily medical work at the Pain Department. It was done in accordance 

with Swedish legislation and the patients gave their informed consent. 
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Methods 

 

Procedure  

The patients were referred because of pain intensity in mouth, throat, or other locations in head and neck region 

of more than 30 mm out of 100 mm according to a visual analogue scale (VAS). The Department’s work in this 

study was performed by three experienced nurses in close consultation with physicians specialized in 

anaesthesiology. These nurses were well informed about and trained for the procedure of assessment, 

intervention and evaluation. The Pain Department’s physicians were responsible for the pain treatment, and there 

was a frequent dialogue between the physicians and the nurses administrating the interventions. In the clinical 

situation there was strived for pain intensity less than 30 mm out of 100 mm according to VAS for facilitated 

oral nutrition, minimized sleeping disturbances due to pain, and ability of patient to endure RT treatment. 

 

The outcome of an initial pain assessment was crucial when the step-based pharmacological intervention, with 

systemic analgesics and topical anaesthetics as cornerstones, was tailored and started the same day. The 

intervention was based on the World Health Organization (WHO) analgesic ladder for cancer pain relief [18], 

excluding the second step in this ladder, i.e. weak opioids. A move from one step to another was taken when 

pain intensity was assessed more than 30 mm out of 100 mm according to VAS and/or when moderate or severe 

swallowing difficulties persisted according to verbal assessment. Systemic analgesics implied acetaminophen, 

NSAID, and strong opioids. Mainly due to tumour induced pain, antidepressants, anticonvulsants, or 

betametason were regularly considered. The OM severity and its expected development were considered in the 

treatment design. Drug administration routes and pharmaceutical forms were carefully chosen, considering 

swallowing ability and patient convenience. Detailed oral information and an easily comprehensible written drug 

schedule, revised when necessary, were given to the patient. Furthermore, by frequent dialogue between the 

nurses at the Pain Department and the patient, compliance to the treatment was optimized. Evaluation of effect 

and possible side effects was conducted every day, except weekends, of the first week. Adjustments were 

undertaken in dialogue with the patient. 

In summary, for individualized therapy, every point in the initial pain assessment and patient’s different 

individual conditions in the pharmacological intervention design was systematically considered, as well as 

repeated assessments for evaluation and possible adjustments. 

 

Alterations in pain and swallowing difficulties are closely related to OM development. Therefore, the OM grade 

in patients with an irradiated mouth was noted in connection to the initial pain assessment and one week later.  

 

The patients answered a quality of life questionnaire in connection to the initial pain assessment and one week 

later. These time points were denoted TQ1 and TQ2, respectively. TQ2 was an appropriate time point for 

reassessment, as analgesics with short half-life were consistently used and a steady state was attained at this time 

point, making it possible to evaluate the effect of the intervention. 

 

Initial pain assessment 

The Department’s treatment of every referred patient started with a structured interview to assess the following: 
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1. Location of pain 

2. Duration of pain  

3. Continuous or intermittent pain  

4. Quality of pain according to the patient’s verbal description of pain experience: 

a) descriptors preferably associated with nociceptive pain: e.g., sore, dull, hurting, tender, throbbing  

b) descriptors preferably associated with neuropathic pain: e.g., burning, stabbing, tingling, shooting, 

radiating 

5. Alteration of sensibility 

6. Intensity of pain, both continuous and intermittent, according to VAS. 

7. Variations in pain, e.g., due to swallowing, chewing, talking, changing in body position, and variations 

over day and night  

8. Disturbances in daily function  

9. Other symptoms induced by RT, such as altered taste, xerostomia, swallowing difficulties, altered 

salivation, nausea, weight loss, fatigue, sleeping disturbances, speech difficulties,  hoarseness, anxiety 

10. Effect of current analgesics  

11. Alternative methods to relieve pain, e.g., warmth, cold  

12. Smoking, abuse of alcohol and illegal drugs 

13. Other diseases and current drug use 

In differentiating nociceptive or neuropathic pain, outcomes in especially points 3-7 and 10 were important. 

Notwithstanding the difficulties in evaluating the verbal descriptors of the patients, assessment was done in 

compliance with screening tools frequently used in clinical practice [19]. 

 

Visual analogue scale  

The Visual Analogue Scale (VAS) consisted of a 100 mm horizontal line, anchored with “No pain” and “Worst 

pain imaginable”. The patient was asked to mark the point on the line corresponding to the intensity of pain 

perceived. Recently it has been reported by Fainsinger et al (2009) [20] that pain assessed less than 3 according 

to the 11-point (0-10) Numeric Rating Scale (NRS), which correlates well with 30 mm according to VAS, is 

categorized as mild pain. 

 

Assessment of mucositis grade  

Assessment of OM grade according to a modified version of the WHO scale [21] was done by one trained dentist 

at the dental services at the hospital. 

Four OM grades were used: 

0: No reaction 

1: Hyperaemia, impressions, soreness, oedema 

2: Erythema, occasional ulcers, soreness 

3: Painful erythema, larger fibrin coated ulcers 

4: Widespread ulcerated areas, easily bleeding, very painful 

 

Individualized pharmacological intervention  
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Acetaminophen and NSAID 

A majority of patients was regularly on treatment with acetaminophen, prescribed by the oncologists, at the 

initial pain assessment. As a first step, continued acetaminophen was recommended. As a second step, NSAID, 

preferably with short half-life, was additionally prescribed. 

 

Opioids 

As a third step, opioids were added if pain relief was insufficient with acetaminophen and NSAID. In case of 

severe pain, both NSAID and opioids were prescribed immediately after pain assessment. If a weak opioid was 

previously prescribed, a strong opioid instead was prescribed. Oral or enteral morphine and transdermal fentanyl 

were preferred. Expected opioid adverse effects always were prevented, preferably prophylaxis against 

nausea/vomiting and constipation. Optimal individual opioid dosage was strived for, by regular administration of 

a short acting opioid and by adding a rescue dose, for one or two days. The aim was best possible pain relief 

according to stipulated goals (section Procedure above) and negligible or acceptable side effects. Daily opioid 

doses ranged from 40 mg to 160 mg equivalent to morphine between TQ1 and TQ2. When optimal dosage was 

attained, exchange to a slow release opioid was undertaken. Additionally, a short acting opioid was prescribed as 

rescue dose against breakthrough pain and as pain prevention, primarily administered before meals. 

 

Adjuvant medication  

As a fourth step, amitryptilin, gabapentin, or pregabalin were considered due to neuropathic pain, mainly tumour 

related. Betametason was considered for optimized anti-inflammatory effect, impaired general condition, or 

antiemetic effect. 

 

Topically acting drugs  

Lidocain and benzydamine were prescribed at RT-start by the dental services at the hospital to all patients with 

an irradiated mouth at the RT start. Continued use was requested and supported by the dental services and by the 

nurses from the Pain Department. 

 

Assessment of pain and swallowing difficulties according to the Quality of Life Questionnaire Head and 

Neck 35 (EORTC QLQ-H&N35) 

A diagnosis specific module of quality of life questionnaire for head and neck cancer patients (QLQ-H&N35) 

designed by The European Organization for Research and Treatment of Cancer (EORTC) was used for clinical 

evaluation [22, 23]. The module is a self-administrated questionnaire comprising 35 questions concerning pain 

(nos. 31-34), swallowing (nos. 35-38, 49), other physical symptoms, and psychological and social function. 

Thirty questions assess symptoms or claims using one of four grades: “not at all”, “a little”, “quite a bit”, or 

“very much”. Five questions require “yes” or “no” answers. Data concerning pain and swallowing are presented 

in this study. 

 

Outcomes 

The primary outcome of the study was pain relief according to the EORTC QLQ-H&N35. The secondary 

outcome was decreased swallowing difficulties according to the EORTC QLQ-H&N35. 
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Statistics 

Wilcoxon Signed Ranks Test was used for pair-wise calculations. P-values < 0.05 were considered to indicate 

statistical significance. The Statistical Package for the Social Sciences version 17.0 was used for all analyses. 
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Results 

 

Dichotomization in early and late intervention groups 

Pharmacological pain treatment intervention was started at different time points during RT as the patients were 

referred as soon as pain intensity exceeded 30 mm on VAS. The 82 subjects were divided in an early 

intervention group (EI) and a late intervention group (LI). Intervention for the EI group (59 patients, mean age 

63 years (SD 11), 20 (34%) women) started before RT (eight patients with tumour-related pain) or during week 

1-3 of RT, while the intervention for the LI group (23 patients, mean age 66 years (SD 11), 7 (30%) women) 

started after week three of RT. 

 

Tumour location and staging, tumour treatment and mucositis grade 

Tumour location and classification according tumour, node, and metastasis (TNM) staging system are shown in 

Table 1. Data for TNM staging was missing for one patient (4%) in LI group. Proportion of larynx tumours was 

14% in EI group and 31% in LI group. Five (63%) of the larynx tumours in EI group were in stage I and II 

according to TNM classification, whereas the seven larynx tumours in LI group were all (100%) in stage I and II. 

In the EI group, other tumours comprised 15%; in the LI group, other tumours comprised 4%. 

 

Tumour treatment, chosen considering tumour type, location, size, spreading, and possible metastases, is shown 

in Table 2. RT given as standard fractionation was preferably chosen. The distribution of all types of RT 

treatments was rather similar in both groups. 

 

In the EI group, the OM grade increased between TQ1 and TQ2 (1.6, standard deviation (SD) 1.3, to 2.2, SD 1.1, 

p-value <0.001). In the LI group, the OM grade was unchanged between TQ1 and TQ2 (2.6, SD 0.9, and 2.9, SD 

0.9, respectively, p-value 0.059). Thus, at both TQ1 and TQ2 the OM grade was higher in the LI group than in 

the EI group (p-values 0.002 and 0.033, respectively). 

 

Pharmacological interventions 

Pharmacological interventions during the week between TQ1 and TQ2 are summarized in Table 3. The 

pharmacological interventions were rather similar in both groups. Because of likely tumour-related neuropathic 

pain, amitryptilin was added for one patient in the EI group and pregabalin was added for one patient in the same 

group. 

 

Pain and swallowing difficulties reported in EORTC QLQ-H&N35  

Forty-seven patients in the EI group and 19 patients in the LI group answered the questionnaire at both TQ1 and 

TQ2. The answers on pain and swallowing questions are presented in Table 4. In the EI group, the pain question 

about soreness in the mouth showed unexpectedly significant worsening between TQ1 to TQ2. Significant 

worsening was also the case for the three swallowing questions about liquids and solid food, choking when 

swallowing, and for the mean score for the five swallowing questions. For the remaining three questions about 

pain and the remaining two questions about swallowing difficulties, no significant differences were seen between 
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TQ1 and TQ2. In the LI group, there were no significant differences between TQ1 and TQ2, neither concerning 

pain questions nor concerning swallowing questions. 

 

Proportions of patients who reported improvement or worsening in pain and swallowing difficulties for at least 

one of four grades (“not at all”, “a little”, “quite a bit”, or “very much”), or who reported no change between 

TQ1 and TQ2 are shown in Table 5. The majority of patients in both groups reported unchanged pain and 

swallowing difficulties. Missing answers to single questions, either at TQ1 or TQ2 or at both tQ1 and TQ2, in 

the questionnaire, are presented in “Missing data”, mean proportion 22 % in the EI group and 23% in the LI 

group. 
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Discussion 

The individualized pharmacological treatment did not result in sufficient relief of pain or swallowing difficulties 

despite exploiting systemic analgesics and topical anaesthetics to the utmost during the first week of advanced 

OM pain treatment in patients undergoing RT. We even noticed worsening of complaints in the EI group, 

concerning soreness in mouth as well as swallowing difficulties overall, probably due to parallel OM 

development. 

 

The hypothesis for the study was that pain relief would be sufficiently improved by using a stepwise application 

of acetaminophen, NSAID, and opioids. This hypothesis, tested by comparing pain and swallowing difficulties 

according to EORTC QLQ-H&N35 at start of pain treatment and one week later, Table 4, has to be rejected.  

 

In two recent reviews, not mainly addressed to pain treatment, it is incidentally proposed that systemic 

analgesics may insufficiently provide pain relief [3, 9]. Also in three recent clinical studies on different aspects 

of OM insufficient pain relief with systemic analgesics is mentioned [24-26]. However, the advantage of this 

study – a structured individualized intervention with acetaminophen, NSAID, opioids, and topical anaesthetics – 

is that it clearly, for the first time to our knowledge, illustrates extensive difficulties achieving improved pain 

relief for the patient group studied (Tables 4 and 5). 

 

The referral criterion; pain intensity exceeding 30 mm on VAS, entailed a heterogeneous sample according to the 

time for intervention. To handle the sample, we retrospectively dichotomized the patients in early and late 

intervention groups. The dichotomization is supported by the literature, suggesting that need of treatment with 

systemic analgesics mainly arises within the third week of RT [6]. A peak, 27 of 59 patients in the EI group, of 

patients in need of advanced pain intervention during exactly that third week of RT was observed in this study. 

By the dichotomizing in early and late referred subjects, it was also possible to compare the effect of early pain 

intervention and late pain intervention. 

In the EI group, the pain intervention was done in parallel with significantly increased OM severity between 

TQ1 and TQ2, the latter possibly contributing to the worsened or unchanged pain and swallowing difficulties 

(Table 5). The OM grade in the LI group was unchanged between TQ1 and TQ2 and higher than in the EI group 

at both times. However, the pain treatment in the LI group was not as insufficient as in the EI group, inasmuch as 

at least no worsening of soreness in the mouth and no worsening of mean score for swallowing questions was 

seen. 

 

On the whole, successful outcome of pain treatment was not attained in any of the groups. On the other hand, 

without the apparently insufficient pain treatment in this study, the extent of problems related to severe pain 

probably would have been still worse during RT. Consequences of severe pain and swallowing difficulties 

probably would have resulted in even more undesired breaks in RT and more hospitalizations, both frequent 

results reported in the literature [3, 5, 9, 16]. The relief in pain and swallowing difficulties achieved in a minority 

of patients between TQ1 and TQ2 (Table 5) would probably not have been realized without our interventions. 
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Retrospectively, we noted that due to supposed neuropathic OM pain, gabapentin or pregabalin were added after 

TQ2 for some of the patients. It is well known that nociceptive and inflammatory mechanisms are involved in 

OM pain [3, 11, 25]. Treatment of nociceptive pain mostly can be performed with a straightforward design. 

Recently, it has been established that neuropathic pain due to OM also is common [3, 11]. Neuropathic pain is 

not sensible for analgesics, and topical anaesthetics have too short duration. Instead, treatment with 

antidepressants or anticonvulsants is necessary [18]. Onset and dose escalation until acceptable pain relief 

require at least as much as a couple of weeks. Thus, an extended time period had been necessary for evaluation 

of the intervention with adjuvant medication, which in this clinical series was primary intended for tumour 

related neuropathic pain and not for OM pain, as mentioned in section Methods, Procedure. However, in this 

study the intervention between TQ1 and TQ2 in fact appeared to be treatment with systemic analgesics due to 

nociceptive pain. Enough attention was possibly not directed to different current and expected pain mechanisms 

[3, 11, 25]. We agree with the recent publications [3, 11, 25] suggesting use of adjuvant medication more 

frequently and earlier in OM development in order to attain improved pain relief. In a recent study Bar Ad et al 

(2009) [27] stated, that gabapentin appeared to be promising in reducing the need of opioids for patients with 

OM pain, which indicates that the role of gabapentin in OM pain therapy ought to be studied. 

 

Swallowing difficulties remained unchanged or increased for a majority of the patients (Tables 4 and 5). More 

severe pain associated with increased swallowing difficulties is reported in a recent study [24]. For optimal 

nutrition, continuous nursing support and education concerning adjusted diet and nutritional supplements are 

essential [13]. Prophylactic placement of percutaneous endoscopic gastrostomy (PEG) feeding tube has been 

recommended to ensure sufficient nutrition and thereby prevent unwanted RT-breaks and hospitalizations due to 

severe weight loss [5, 16, 28]. Using PEG feeding tube may also imply pain relief. Patients with PEG can avoid 

frequent painful and pain triggering swallowing. Furthermore, the PEG offers an alternative administration route 

for almost all oral medication. 

 

Frequent basic oral care is considered to reduce duration and severity of OM [12, 14, 29, 30]. The use of current 

clinical guidelines facilitates structured care [14, 29]. Nursing support and frequent patient self-care contribute to 

reduced duration and severity of OM pain [30].  

 

Nursing care is important for overall improved management in this patient group [31]. By improving nurse-

based patient education, support, and dialogue, the ability of the patients to cope with pain and swallowing 

difficulties may be improved [26, 32].  

 

Methodological considerations  

Without any comparison group, a number of unidentified confounding factors are likely to be present, which is a 

major concern in the interpretation of the results. Furthermore, a majority of subjects not eligible at RT-start, a 

heterogeneous clinical picture at onset of pain treatment and the short observation time are limitations which 

have to be considered when the results are interpreted. 
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Mean proportion for missing answers, and thus, also a missing possibility to make the Wilcoxon Signed Ranks 

Test, reached 22 % in the EI group and 23% in the LI group. This considerable proportion of missing data might 

be caused by limited willingness of patients with less pain or swallowing difficulties to answer the EORTC 

QLQ-H&N35 completely. However, it is difficult to assess the significance of the missing data in the 

interpretation of the results. 

 

Patients with larynx tumour differed from other tumours (Table 1) regarding target area of RT. Without an 

irradiated mouth, they had no mucosal injury located in the mouth, but they did have it located in the larynx area. 

It is reasonable to suspect that the answers from larynx patients in both groups decreased mean score for pain 

and soreness in mouth, but increased mean score for painful throat. The main results, however, were probably 

not influenced.  

 

Conclusion and Clinical Implications 

Despite transparent individualized interventions with systemic analgesics, it was shown in this clinical series of 

patients with head and neck cancer undergoing RT, that OM pain treatment was insufficient. The clinical 

implications of the results are that careful and repeated attention has to be directed to current and expected pain 

mechanisms. When systematic analgesics do not provide sufficient OM pain relief, we suggest, according to our 

very limited clinical experience and to the recent publication of Bar Ad et al (2009) [27], and in absence of other 

possibilities at present, that additional treatment with gabapentin or pregabalin might be tried. However, the 

effect of gabapentin and pregabalin on OM pain has to be evaluated in carefully designed studies. Parallel to 

development of pharmacological pain treatment it is valuable to further investigate how structured nursing 

support and patient self-care can contribute to improved pain relief. 
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Table 1. Location of tumour and TNM staging in the two subgroups of patients (EI, n = 59; LI, n = 23). 

 EI group  LI group 

 I 

% (n) 

II 

% (n) 

III 

% (n) 

IV 

% (n) 

Total 

% (n) 

 I 

% (n) 

II 

% (n) 

III 

% (n) 

IV 

% (n) 

Total 

% (n) 

Oral 

cavity 

5 (3) 3  (2) 12  (7) 10 (6) 30  (18) 

 

 4 (1) 4 (1) 0 (0) 17 (4) 26 (6) 

Pharynx* 2 (1) 

 

5 (3) 7 (4) 27 (16) 41 (24)  0 (0) 0 (0) 17 (4) 17 (4) 35 (8) 

Larynx 7 (4) 

 

2 (1) 2  (1) 3 (2) 14  (8)  22 (5) 9 (2) 0 (0) 0 (0) 31 (7) 

Other ** 

tumours  

2  (1) 

 

0 (0) 5 (3) 8 (5) 15 (9)  0 (0) 0 (0) 0 (0) 4 (1) 4 (1) 

Total 15 (9) 10 (6) 26 (15) 49 (29) 100  (59)  26 (6) 13 (3) 17 (4) 39 (9) 96 (22) 

*    Oro-, hypo-, and nasopharynx     

**  Salivary glands, nose and sinuses, unknown primary tumour with metastases to neck nodes 
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Table 2. Type of radiotherapy in the two subgroups of patients  

(EI, n = 59; LI, n = 23). 

 EI group 

% (n) 

 LI group 

% (n) 

Primary RT, standard fractionation 62 (37)  74 (17) 

Primary RT, altered fractionation 9 (5)  4 (1) 

Preoperative RT 17 (10)  9 (2) 

Postoperative RT 9 (5)  13 (3) 

RT and concomitant chemotherapy 3 (2)  0 (0) 
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Table 3. Pharmacological interventions during the week between TQ1  

and TQ2 in the two subgroups of patients (EI, n = 59; LI, n = 23). 

 EI group 

% (n) 

 LI group 

% (n) 

NSAID added 5 (3)  0 (0) 

Concomitant NSAID, opioid added* 20 (12)  17 (4) 

NSAID and opioid added* 41 (24)  35 (8) 

Opioid added* 34 (20)  48 (11) 

* Includes onset or increased dose of strong opioid and weak opioid  

changed to strong opioid 
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Table 4. Mean values (+1SD) of pain and swallowing difficulties in the two subgroups of patients. The 

statistical comparisons for each group between TQ1 and TQ2 (EI, n = 47; LI, n = 19). 

 EI group  LI group 

TQ1 

Mean 

(SD) 

TQ2 

Mean 

(SD) 

Statistical 

analysis 

p-value 

TQ1 

Mean 

(SD) 

TQ2 

Mean 

(SD) 

Statistical 

analysis 

p-value 

PAIN       

  Pain in mouth  2.5 (1.1) 2.7 (0.9) 0.405 2.4 (1.2) 2.5 (1.1) 0.890 

  Pain in jaw 1.7 (0.8) 1.7 (0.8) 0.737 1.6 (0.8) 1.7 (1.0) 0.157 

 Soreness in mouth 2.3 (0.9) 2.8 (1.0) 0.001 2.3 (1.1) 2.4 (1.1) 0.851 

  Painful throat 2.6 (1.1) 2.7 (0.9) 0.857 3.1 (0.9) 3.0 (1.0) 1.000 

  Mean 2.3 (0.8) 2.5 (0.7) 0.286 2.3 (0.7) 2.5 (0.8) 0.734 

SWALLOWING       

  Swallowing liquids 1.8 (1.0) 2.3 (1.1) 0.007 2.2 (1.0) 2.2 (0.9) 0.527 

  Swallowing pureed food 2.1 (1.1) 2.5 (1.0) 0.110 2.6 (1.0) 2.3 (1.0) 0.792 

  Swallowing solid food  2.7 (1.2) 3.3 (0.8) 0.004 3.1 (1.0) 3.2 (0.9) 0.470 

  Choked when swallowing 1.5 (0.8) 1.8 (1.1) 0.018 2.0 (1.2) 2.1 (1.1) 0.856 

  Trouble eating 2.6 (1.1) 2.9 (0.9) 0.596 2.9 (1.1) 3.0 (0.9) 0.655 

  Mean 2.1 (0.9) 2.6 (0.8) 0.016 2.5 (0.8) 2.6 (0.8) 0.835 

* 1=Not at all, 2=A little, 3=Quite a bit, 4=Very much 
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Table 5. Distributions of alterations (three classes: Improvement, No change, or Worsening) in pain and 

swallowing difficulties at least one grade or no change in QLQ-H&N35 between TQ1 and TQ2 in the two 

subgroups of patients (EI group n=47; LI group n=19). The variable Missing represents question not answered  

at TQ1 or TQ2. 

 EI group  LI group 

 Improve-

ment  

% (n) 

No 

change 

% (n) 

Worse-

ning 

% (n) 

Missing 

 

% (n) 

 Improve-

ment  

% (n) 

No 

change 

% (n) 

Worse-

ning 

% (n) 

Missing 

 

% (n) 

PAIN          

Pain in mouth 

 

17 (10) 42 (25) 22 (13) 19 (11)  13 (3) 52 (12) 9 (2) 26 (6) 

Pain in jaw 

 

22 (13) 39 (23) 17 (10) 22 (13)  4 (1) 57 (13) 17 (4) 22 (5) 

Soreness in mouth 

 

9 (5) 32 (19) 37 (22) 22 (13)  26 (6) 39 (9) 13 (3) 22 (5) 

Painful throat 

 

20 (12) 39 (23) 20 (12) 21 (12)  26 (6) 30 (7) 26 (6) 18 (4) 

SWALLOWING          

 Swallow liquids 

 

7 (4) 44 (26) 27 (16) 22 (13)  18 (4) 30 (7) 26 (6) 26 (6) 

Swallow pureed 

food 

10 (6) 

 

39 (23) 25 (15) 26 (15)  17 (4) 44 (10) 13 (3) 26 (6) 

Swallow solid 

food 

10 (6) 

 

37 (22) 29 (17) 24 (14)   13 (3) 43 (10) 22 (5) 22 (5) 

Choked when 

swallowing 

5 (3) 

 

53 (31) 22 (13) 20 (12)  26 (6) 30 (7) 22 (5) 22 (5) 

Trouble eating 27 (16) 29 (17) 22 (13) 22 (13)  22 (5) 26 (6) 30 (7) 22 (5) 
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