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Abstract
The aim of this paper was to validate the published UCSF Oral Cancer Pain Questionnaire. To test
for validity of the questionnaire 16 oral cancer patients completed the 8-item questionnaire
immediately prior to and following treatment (surgical resection) of their oral cancer. For all 8
questions the difference between mean preoperative and mean postoperative responses were
statistically significant (p<0.05) confirming the validity of the questionnaire to measure oral cancer
pain. Internal consistency of the questionnaire was evaluated using Cronbach’s alpha which provides
an estimate of reliability based on all correlations between the items (questions) of the instrument
(questionnaire). In the oral cancer pain questionnaire questions 1, 3, and 5 evaluate the intensity,
sharpness and throbbing nature of pain when the patient is not engaged in oral function (talking,
eating and drinking). Questions 2, 4, and 6 measure the intensity, sharpness and throbbing nature of
pain during oral function. Cronbach’s alpha for questions 1, 3, and 5 is 0.87 and Cronbach’s alpha
for questions 2, 4, and 6 is 0.94, values greater than 0.7 indicate reliability. In this study we have
validated the UCSF Oral Cancer Pain Questionnaire as an effective tool in quantifying pain from
oral cancer. Perspective: The study validates an oral cancer pain questionnaire. The questionnaire
can be used to reliably measure oral cancer patients’ pain levels before and after surgical resection.
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INTRODUCTION
Outside of survival, pain is the primary concern for oral cancer patients 3, 8, 11, 12. Pain is
rated as the worst symptom by oral cancer patients 8 and impairs a patient’s speech, swallowing,
eating, drinking, interpersonal relations and quality of life 3, 12. Furthermore, the intensity of
oral cancer pain becomes worse with disease progression 2. In an attempt to improve
management of cancer pain the World Health Organization and the Agency for Health Care
Policy recommends characterizing cancer pain as mild, moderate or severe and re-evaluating
pain levels throughout treatment 9, 15. Despite this recommendation there has not been an
instrument available to quantify and characterize oral cancer pain. To address the need for such
an instrument in 2004 we published the UCSF Oral Cancer Pain Questionnaire to quantify
patients’ pain and to identify the functions that lead to oral cancer pain 6. The questionnaire
consisted of 8 items on a visual analogue scale, with a scale 0–100 mm, rated by the patient.
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The design of the 8 questions was aimed at differentiating function-related and spontaneous
pain, as well as, determining the quality of pain. The functional restrictions of eating, drinking
and swallowing were also evaluated. The questionnaire was constructed to be short and easily
self-administered. We previously demonstrated that patients experienced significant pain that
was characterized as “sharp” and “intense” when performing oral functions such as talking,
eating or drinking. We hypothesized that surgical resection of the oral cancer would
significantly reduce the magnitude of pain, as well as restore function, and that the
questionnaire would be a valid instrument to measure oral cancer pain. The purpose of the
current study was to test these hypotheses and validate the UCSF Oral Cancer Pain
Questionnaire.

MATERIALS AND METHODS
The development of the pain questionnaire and its distribution were approved by the Committee
on Human Research at the University of California, San Francisco. The UCSF Oral Cancer
Pain Questionnaire was administered to 16 patients with biopsy proven oral squamous cell
carcinoma.

Inclusion criteria for patients in the study were:

1. Untreated, biopsy proven oral squamous cell carcinoma.

2. Comprehension of the questionnaire after reading it.

Exclusion criteria were:

1. Having a diagnosed psychiatric condition.

2. Being addicted to pain medications or recreational drugs.

3. Having taken pain medications since the diagnosis of oral cancer.

Patients completed the pain questionnaire at their first visit, prior to being prescribed analgesics
for their oral pain and prior to any treatment. The published form of the UCSF Oral Cancer
Pain Questionnaire was completed by patients 6. Demographic information was collected for
each patient including age, sex, ethnicity (white, Hispanic, African-American, Asian), oral
SCC location (tongue, floor of mouth, buccal mucosa, gingival, palate), tumor size (greatest
dimension based on clinical exam) and evidence of metastasis (metastasis, no metastasis). A
similar consultation room was used for all patients to complete the questionnaire. Once patients
consented to participate in the study, the appropriate tumor and demographic data were
collected. Standard instructions for completing the questionnaire were given verbally to the
patient. Patients were told that the questionnaire consisted of eight questions. The visual analog
scale was explained to the patient by showing that the far left portion of the scale represented
no pain and the far right portion represented the highest pain level imaginable. Patients were
instructed to place a vertical line along the scale to approximate their pain level. Investigators
were not present in the room during completion of the questionnaire but were available to
answer questions. Oral cancer patients are treated primarily with surgery, followed by
radiotherapy with or without chemotherapy if indicated based on clinical and histopathologic
criteria. The same patients were asked to complete the questionnaire after the cancer resection,
once they had healed and once they did not require analgesics for pain associated with the
surgery for at least one week. Patients completed the questionnaire during a postoperative visit
in the same consultation room that they completed the questionnaire prior to surgery. If a patient
required radiation therapy or chemotherapy he or she completed the questionnaire prior to
beginning adjuvant therapy.

Reliability of the questionnaire was assessed by internal consistency. Internal consistency of
the questionnaire was evaluated by Cronbach’s alpha value. Values greater than 0.7 were
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considered significant 1, 4, 13, 14. T-test was used to evaluate for statistical difference of the
responses to the same question pre and post treatment. We considered p values < 0.05
statistically significant.

RESULTS
Sixteen patients met the inclusion criteria and were able to complete the questionnaire both
before and after surgical resection of the cancer. Patient and tumor information are presented
in Table 1. For questions 1, 3 and 5 that are designed to evaluate spontaneous sharpness,
intensity and throbbing nature of pain, the Cronbach’s alpha was found to be 0.87. For questions
2, 4 and 6 that evaluate sharpness, intensity and throbbing pain during function, Cronbach’s
alpha was 0.94. Statistically significant differences were found to the responses of all 8
questions prior to and following cancer resection with p values < 0.05 (Figure 1, Table 2).

DISCUSSION
In the current study we have demonstrated that the UCSF Oral Cancer Pain Questionnaire is
a valid and reliable instrument for quantifying oral cancer pain. Validity evaluates the degree
to which an instrument measures what it is designed to measure. Questionnaire validity is
comprised of face, content, construct, and criterion validity. We proposed that if the Oral
Cancer Pain Questionnaire is valid then the responses at two different time points should reflect
anticipated differences based on surgical treatment. If valid, the Oral Cancer Pain
Questionnaire should demonstrate:

1. Face Validity: the instrument should include items that subjects perceive relevant and
important. For oral cancer patients relevant items are spontaneous or function related
pain, quantity of pain and functional restriction as a result of pain 3.

2. Content Validity: the instrument should reflect the domains of interest. For the Oral
Cancer Pain Questionnaire functional and spontaneous oral cancer pain and impact
on daily activities are the domains of interest to patients and investigators 1, 4, 13,
14, 15.

3. Construct Validity: the instrument should be able to discriminate between people who
would be expected to have different levels of pain. In addition, if the pain is due to
oral cancer, then once the cancer is treated, pain should be eliminated or at least
significantly diminished. We tested for construct validity based on the hypothesis that
after surgical resection of the cancer the magnitude of patient responses would be
significantly reduced. Of the four aspects of validity (face, content, construct and
criterion), construct validity is the only aspect that can be tested statistically. We have
demonstrated statistically significant construct validity in the current study.

4. Criterion Validity: the instrument should correlate well with a known gold standard.
In cancer related pain there are multiple questionnaires, but for oral cancer pain there
is no such gold standard. The University of Washington Quality of Life Questionnaire
is the most commonly used questionnaire in the United States for head and neck cancer
patients 10. This questionnaire consists of 14 questions but has only a single question
that simply asks whether the patient is having pain. The European Organization for
the Research and Treatment of Cancer (EORTC) Head and Neck Questionnaire is
another commonly used questionnaire. This questionnaire consists of 35 questions
with only three questions that specifically address head and neck pain. We wished to
validate the Oral Cancer Pain Questionnaire specifically for measuring oral cancer
pain, as well as the impact pain has on oral function. The other two questionnaires
are not appropriate instruments for addressing the character of oral cancer pain or the
impact on oral function.
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Reliability of an instrument, which is the proportion of the observed variance attributable to
the true score difference between subjects, is ideally assessed by internal consistency. If the
instrument is reliable, related questions should correlate. With the UCSF Oral Cancer Pain
Questionnaire the subgroups of questions focused on the intensity, sharpness and aching quality
of spontaneous pain (Q1, Q3 and Q5) and function related pain (Q2, Q4 and Q6) should
correlate. We evaluated these subgroups for internal consistency and found that questions
within each subgroup correlated significantly with each other.

Our finding of significant reduction in pain following surgical resection of the cancer also
provides insight into the etiology and potential neural mechanisms underlying oral cancer pain.
While the etiology of cancer pain remains unknown, we and others hypothesize that nociceptive
(pain-producing) mediators secreted by the cancer leads to sensitization of pain sensory fibers
in the tumor microenvironment 17–19. For example, endothelin (ET-1), a vasoactive peptide
that is produced by a number of different malignancies, sensitizes peripheral afferent sensory
nerve fibers and contributes to both soft tissue and bone cancer pain, as well as pain due to oral
squamous cell carcinoma 7, 16, 19, 20. We recently demonstrated that the site of action for
ET-1 in producing cancer pain in a mouse model is in the periphery within the tumor
microenvironment 19. The finding that a peripheral nociceptive mediator is responsible for
cancer pain supports our current finding in humans that surgical resection leads to a significant
reduction in pain since the cellular source of the mediator would be removed. In cases where
the head and neck cancer is nonoperable, patients experience debilitating, intractable and
progressive pain at the primary site of carcinoma. Terminal cancer pain is often refractory to
narcotics or tolerance rapidly develops 5. For such patients regular assessment of their pain
with an appropriate instrument should be performed at regular intervals and the analgesic
regimen and dose adjusted to provide comfort.
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Figure 1.
Mean visual analogue scale pain scores with standard error for each of the eight questions pre
and post oral cancer resection. Significant differences for the mean preoperative and
postoperative scores are indicated by *. P values for each set of questions are listed in Table
2.
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Table 2
Student’s t-test p-values for Comparison of Mean Preoperative and Postoperative Pain Scores.

Preoperative-Postoperative Questions p-values

Q1 0.0128
Q2 <0.0001
Q3 0.0126
Q4 0.0002
Q5 0.032
Q6 0.0006
Q7 <0.0001
Q8 <0.0001

J Pain. Author manuscript; available in PMC 2008 December 1.


