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Patient, Caregiver, and Surgeon Perceptions
of Quality of Life Following Anterior Skull
Base Surgery
Ziv Gil, MD, PhD; Avraham Abergel, MD; Sergei Spektor, MD; Avi Khafif, MD; Dan M. Fliss, MD

Objective: To estimate the agreement between sur-

geons’ and lay caregivers’ quality-of-life (QOL) perceptions of patients undergoing major skull base surgery.
Design: Cohort survey of patients who had undergone

anterior skull base tumor excision.
Setting: University-affiliated medical center.
Participants: Thirty-five patients and their lay caregivers participated in the study.
Main Outcome Measures: A triple survey was performed: each patient and his or her caregiver were asked
to answer 35 questions related to 6 distinct QOL domains: role of performance, physical function, vitality,
pain, specific symptoms, and effect on emotions. The composite health-related QOL of the patients was also rated
on an ordinal scale by 3 surgeons who participated in the
operation and follow-up.
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Results: An overall significant agreement was found
between patients’ and caregivers’ scores at the group
level (mean scores of each domain) and individual
level (patient-caregiver pairs) (r = 0.76, P⬍.001).
There was a minor correlation in the effect on emotions domain and no correlation in the pain domain.
We found no correlation between the surgeons’ and
patients’ ratings. The operating surgeons tended to
overate their patients’ QOL.
Conclusions: The study results show that the surgeon’s perception of his or her patient’s QOL is not
sufficiently accurate to correctly estimate patients’
QOL status. These judgments should come from the
patient or from the caregiver, whose perception can be
used in clinical trials as a proxy for estimation of a
patient’s QOL.
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HE IMPORTANCE OF TOPICS

addressing quality-of-life
(QOL) issues of patients
with cancer has gained increasing attention during the
past 10 years. Quality of life is assessed in
an effort to promote restoration of a patient’s daily functions and to accelerate his
or her return to normal life following surgery. Understanding the effect of surgical
procedures on QOL can assist decision
making regarding the appropriate medical treatment of a given patient and can be
used to identify specific impediments as
early as possible during follow-up.1
A multidimensional evaluation of QOL
involves retrieving information on the physical, emotional, social, and economic aspects of patients’ activities of daily living, as
well as on specific symptoms associated with
their disease.2 Generally, these investigations focus on the subjective perception of
QOL by the patient alone3,4; however, lay
caregivers and health professionals can also
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play an important role in rehabilitation and
day-to-day care of patients before and after
surgery. The perception of a patient’s condition by the surgeon and caregiver is particularly important following complex surgical treatments with significant morbidity,
for which multidisciplinary medical treatment and rehabilitation efforts are required for long periods.
Who should measure QOL of patients?
The primary source of information regarding a patient’s QOL is the patient.5,6 Proxy
assessment of QOL may, however, be important as an adjunct to a patient’s rating
for several reasons: (1) it improves compliance and allows more accurate evaluation
of the patient’s condition, in particular for
those whose medical conditions are poor7,8;
(2) it allows proper evaluation of patients
with neuropsychologic dysfunction who
may be incapable of providing QOL information themselves8; and (3) it serves as
complementary data to increase score reliability and prevent potential bias.9
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Quality-of-life evaluation in patients with anterior
skull base tumors is particularly challenging for several reasons. First, many of these patients have intracranial extension of their tumor (ie, the patients are
prone to brain injury during surgery and subsequently
to cognitive dysfunction).10 Second, the medical treatment of these patients necessitates extensive surgical
intervention, prolonged hospitalization, and long periods of rehabilitation. Third, many of these patients
require multiple surgical treatments.11 All these factors
may eventually lead to problems with the accuracy of
patients’ self-reporting.12,13
Little is known about the perceptions of QOL following major head and neck surgery among patients with
cancer, their families, and the operating surgeon. The prevailing opinion of the limited ability of caregivers and oncologists to correctly assess patients’ QOL14 was challenged by recent studies9,15 that found good agreement
between patient and proxy ratings. In this study, we performed a triple survey in an effort to elucidate lay caregivers’ and surgeons’ perceptions of patients’ QOL. The
aims of this study were (1) to assess the effect of surgery
for extirpation of anterior skull base tumors on patients’
QOL, (2) to describe to what extent lay caregivers are
able to accurately assess the patients’ condition following surgery, and (3) to characterize surgeons’ perceptions of the effect of surgery on patients’ QOL. The psychological, social, and physical well-being of this group
of patients was assessed using a disease-specific multidimensional questionnaire.

Table 1. Demographic Features of the Patients
Demographic Feature
Sex
Male
Female
Age, y
ⱕ60
⬎60
Mean
Comorbidity*
Yes
No
Radiotherapy
Yes
No
Months after surgery
3-6
⬎6-24
⬎24
Type of surgery†
A
B

No. (%)
20 (57)
15 (43)
27 (77)
8 (23)
44
8 (23)
27 (77)
7 (20)
28 (80)
9 (26)
10 (29)
16 (46)
12 (34)
23 (66)

*Comorbidities include myocardial infarction, chronic lung disease, heart
failure, peripheral vascular disease, stroke syndrome, liver dysfunction,
chronic renal failure, diabetes mellitus, and other malignancies.
†Type A surgery includes osteotomy and removal of the anterior frontal
sinus wall and the nasal frame in one block, and type B surgery includes
osteotomy and removal of the anterior and posterior frontal sinus wall and
the nasal frame.

Table 2. Tumor Distribution in the Study Population

METHODS

STUDY DESIGN
A cohort survey of patients who had undergone anterior skull
base tumor excision was performed. Each patient’s QOL was
evaluated by the patient, by his or her caregiver, and by 3 surgeons who followed up the patient on a regular basis. The study
was approved by the institutional Declaration of Helsinki committee.

STUDY SAMPLE
The hospital charts of 69 patients (76 consecutive operations)
operated on between 1994 and 2002 for extirpation of anterior skull base tumors at our institution were reviewed. Extirpation of anterior skull base tumors was performed via the subcranial approach in all patients, using the same surgical
technique.16,17 Inclusion criteria dictated that at least 3 months
had to have passed since surgery. The patients were at least 18
years old, were able to read and write, had no severe psychopathologic or cognitive impairment, and gave their informed
consent to participate in the survey. Of the 69 potential study
candidates, 13 died of various causes, 5 did not reside in Israel, 5 were unavailable for follow-up, 9 were operated on less
than 3 months before the study was activated, 1 did not have a
caregiver, and 1 was noncompliant. Therefore, 35 patientcaregiver pairs completed the questionnaire. The demographic and clinical data of the patients are shown in Table 1
and Table 2, respectively. The patients were followed up every 1 to 3 months for a mean of 26 months.
Each patient was asked to recruit an informal lay caregiver for proxy rating of his or her QOL. An individual was

Pathological Finding
Malignant tumors
Squamous cell carcinoma
Esthesioneuroblastoma
Malignant melanoma
Malignant schwannoma
Sarcoma
Plasmocytoma
Adenocarcinoma
Benign tumors
Meningioma
Mucocele
Inverted papilloma
Osteoma
Meningoencephalocele
Epidermoid cyst
Angiofibroma
Fibrous dysplasia
Total

No. (%)
3 (9)
2 (6)
1 (3)
1 (3)
1 (3)
1 (3)
1 (3)
9 (26)
5 (14)
3 (9)
3 (9)
2 (6)
1 (3)
1 (3)
1 (3)
35 (100)

considered a caregiver if he or she had a close relationship to
the patient and was an active participant in postoperative
care. Patients who did not have a caregiver were not
included in the study. Most lay caregivers were the patients’
children (n = 23), and the remaining ones were spouses or
partners (n=12).

STUDY MEASURES
All patients completed the anterior skull base tumor questionnaire18,19 after a short interview with an independent health

(REPRINTED) ARCH OTOLARYNGOL HEAD NECK SURG/ VOL 130, NOV 2004
1277

WWW.ARCHOTO.COM

©2004 American Medical Association. All rights reserved.
Downloaded From: http://jamanetwork.com/ on 06/20/2013

Table 3. Distribution of Patient, Caregiver, and Surgeon Scores*
r Value
Domain
Role of performance
Physical function
Vitality
Pain
Specific symptoms
Effect on emotions
Overall†

Patient

Caregiver

Surgeon

PC

PS

2.6 ± 0.6
2.6 ± 0.1
2.6 ± 0.7
2.8 ± 0.3
2.7 ± 0.7
2.6 ± 0.7
2.8 ± 0.6

2.6 ± 0.7
2.8 ± 0.4
2.7 ± 0.7
3.0 ± 0.8
2.8 ± 0.7
2.7 ± 0.7
2.6 ± 0.4

...
...
...
...
...
...
3.1 ± 0.6

0.76
0.70
0.75
0.50
0.71
0.55
0.76

...
...
...
...
...
...
0.23

Abbreviations: PC, correlation coefficient between patients and caregivers; PS, correlation coefficient between patients and surgeons.
*Data are given as mean ± SD quality-of-life scores unless otherwise indicated. All analyses were performed with paired t test, except as noted.
†Analyses performed with 1-way analysis of variance.

worker. The participants were instructed not to discuss the questions or answers with each other before completion of the questionnaire.
All questions were phrased to detect differences in QOL between the preoperative and postoperative periods. The answers were given on an ordinal scale with 5 levels indicative of
the QOL change relative to the period before surgery. All questions had an identical level of importance.
Relevant QOL questions were generated from review of the
literature, interviews with health professionals, and interviews with patients and their caregivers. The initial multidimensional questionnaire included 80 items and was reduced
using standard psychometric criteria.18 Six relevant domains
were identified using factor analysis with varimax rotation: role
of performance (6 items), physical function (7 items), vitality
(7 items), pain (3 items), specific symptoms (7 items), and effect
on emotions (5 items). Internal consistency of each domain was
evaluated by means of the Cronbach ␣ coefficient. The Cronbach ␣ of each domain was greater than 0.8.
The internal consistency of the instrument had a correlation coefficient of 0.8 and reliability coefficient (test-retest reliability) of 0.9. Construct validity of the instrument was assessed by testing whether the clinical variable of the patient
affected his or her QOL domain score as hypothesized. Patients older than 60 years had significantly poorer scores in the
role of performance and physical function domains than younger
patients (P⬍.05). Patients with malignant tumors had significantly poorer scores in the domains of specific symptoms, effect
on emotions, physical function, and role of performance compared with patients with benign tumors (P⬍.05). Radiotherapy was associated with poorer scores in the domains of
specific symptoms and effect on emotions (P⬍.05). Comorbidity was associated with poor physical function scores (P⬍.05).
To further test the usefulness and validity of the instrument,
we prospectively evaluated the QOL of 12 additional patients
before they underwent surgery and then 5 to 6 months following the operation. Significantly poorer QOL scores were recorded for patients with malignant neoplasms (P⬍.05). These
patients were not included in the patient-caregiver-surgeon
evaluation study.
The overall QOL as rated by the patient and caregiver was
calculated as the mean score of the 35-item instrument. The
composite QOL of each patient was also evaluated by 3 surgeons who followed up the patients on a regular basis from the
initial office visit to the last follow-up. The surgeons were asked
to rate the composite QOL of the patients on a 5-level ordinal
scale. The surgeons were blinded to the results of the patients’
questionnaire responses.

STATISTICAL ANALYSIS
Paired t test, 2, analysis of variance, and Mantel-Haenszel tests
were applied as appropriate. P⬍.05 was considered significant. The Ryan-Einot-Gabriel-Welsch multiple-range test was
used to determine significant differences between pairs of groups.
Multiple comparisons for the adjusted means were carried, using the studentized maximum modulus method. A correlation
between patient and proxy scores was performed using a multiparametric correlation coefficient test (Origin, Version 5; Microcal Software, Inc, Northampton, Mass). We considered a correlation coefficient of r⬎0.70 and P⬍.05 to be statistically
significant.
RESULTS
Table 3 summarizes the mean QOL scores of each domain as reported by the patients, their lay caregivers, and
surgeons. At the group level (mean scores of each domain), there was global agreement between the scores
reported by the patients and their caregivers. Only in the
specific symptoms domain did the caregivers overrate the
patients’ scores (P⬍.05).
At the individual level (patient-caregiver pairs), we
found an overall significant agreement between patients’
and caregivers’ perceptions of QOL (r=0.76, P⬍.001).
There were significant patient-caregiver correlations in the
vitality, physical function, role of performance, and specific symptoms domains (Figure 1 and Table 3). A minor correlation was found in the effect on emotions domain and no correlation in the pain domain.
We analyzed the QOL scores of patients with primary disease and compared them with the scores of patients with tumor recurrence (ie, patients who underwent at least 1 previous operation). Caregivers of patients
with primary disease showed a trend to underrate patients’ QOL and had weak agreement with the patients’
ratings (r=0.51). In contrast, patients with recurrent disease reported similar scores and had strong agreement
with their caregivers (r = 0.94). No statistical significance was found in age distribution between the different groups (P = 0.5, Mantel-Haenszel test). The demographic and clinical effects on patient-proxy scores are
shown in Table 4.
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5
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4

3

2

1
r = 0.76
P<.001

r = 0.70
P<.001

r = 0.75
P<.001

0

D
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E
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5
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4

3

2

1
r = 0.10
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0

1

2

3

4

5

r = 0.71
P<.001
0

1
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3

4

r = 0.55
P<.001

5

0

1
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2

3

4

5

Patient Rating

Figure 1. Relationship between patients’ ratings (x-axis) and caregivers’ ratings (y-axis) regarding patients’ health-related quality of life (QOL). Each point
represents one patient-caregiver pair. Some of the points overlap. The graphs (A-F) show the scores of 6 specific QOL domains. Solid lines indicate the best-fit
straight lines to the measured points; dashed lines, 95% confidence intervals.

Table 4. Demographic and Clinical Effects on Patient-Proxy Scores*
Variable
Age, y
ⱕ60
⬎60
Sex
Male
Female
Tumor
Malignant
Benign
Reoperation
No
Yes

Patient

Caregiver

No. of Patients

r Value†

2.8 ± 0.5
2.5 ± 0.7

2.7 ± 0.4
2.5 ± 0.6

27
8

0.59
0.95

2.7 ± 0.5
2.8 ± 0.7

2.7 ± 0.4
2.6 ± 0.5

20
15

0.74
0.71

2.5 ± 0.5
2.9 ± 0.6

2.4 ± 0.4
2.8 ± 0.4

10
15

0.75
0.74

2.8 ± 0.5
2.7 ± 0.6

2.6 ± 0.4
2.7 ± 0.6

22
13

0.51
0.94

*Data are given as mean ± SD quality-of-life scores unless otherwise indicated. No statistical significance was found in age distribution between the sex, tumor,
and reoperation variables (Mantel-Haenszel test).
†Correlation coefficient between groups.

We then evaluated the correlation between the patients’ and surgeons’ QOL ratings at the individual and
group levels (Figure 2). In most cases (24 of 35 cases),
the surgeon had overestimated the health-related QOL
of his or her patients (P⬍.007). Furthermore, we found
no significant correlation between the patients’ and the
surgeons’ scores at the individual level (r = 0.23).

COMMENT

The medical and surgical treatment of head and neck
neoplasms in general and of skull base tumors in particular can carry significant morbidity.20 For example,
complications that can affect the activities of daily liv-
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Figure 2. Correlation between patient-caregiver (A) and patient-surgeon (B) ratings of patients’ health-related quality of life. Each point represents one
patient-proxy pair. Solid lines indicate the best-fit straight lines to the measured points; dashed lines, 95% confidence intervals.

ing of patients undergoing anterior skull base surgery
include recurrent meningitis, long-term cerebrospinal
fluid leak, osteoradionecrosis, mucocele, and visual
disturbances.21 The principal goal of this study was to
estimate the agreement between patients’, surgeons’,
and lay caregivers’ long-term QOL rating following
anterior skull base surgery. The patient’s perception of
his or her QOL was used as a reference. The overall
results of the study show a close agreement between
the patient’s and the lay caregiver’s perception of the
patient’s health-related QOL. Indeed, a significant correlation was found between patient-caregiver ratings
in most of the QOL domains (physical function, role
of performance, vitality, and specific symptoms
domains), as well as in the overall QOL score. Similar
results were reported among outpatients with cancer,22
patients with head and neck cancer,15 and patients
with malignant brain tumors.23 Our results do not support earlier reports of poor agreement between
patients’ and lay caregivers’ perceptions of QOL.14,24
Our finding of no correlation in the pain domain is
also in agreement with the works of Miaskowski25 and
Redinbaugh26 and their colleagues on the perception
of pain.
We did not find overrating of patients’ bodily pain by
their caregivers as previously reported by others.15,27 In
our study, 27 patients (77%) reported that the surgical
procedure improved or did not interfere with their overall QOL. The discrepancy between our results on the perception of pain and the results of others may stem from
the good QOL and minor body pain reported by our patients compared with other patients with cancer.26 Our
finding of a moderate patient-caregiver correlation in the
effect on emotions domain is also in agreement with the
findings of Sneeuw et al,9 who reported lower levels of
agreement in private domains such as feelings and social function.
The fact that patient-caregiver pairs for patients with
recurrent disease had a significantly higher agreement regarding the overall QOL compared with those for pa-

tients with primary disease was also reported by Deschler
et al.15 Such correlation may represent growing knowledge about the patient’s disease process, better acquaintance with the medical system, and awareness of the patient’s requirements and desires by the patient and
caregiver.
Examination of the patient-surgeon agreement at the
group and individual levels revealed overrating of patients’ QOL by the surgeon. This confirms the findings
of others who examined whether a physician or other
health professional can make a valid assessment of his
or her patients’ QOL.14,27 Similar investigations on the perception of cancer-related fatigue also found close agreement between patient-caregiver scoring, whereas a weaker
correlation was found between patient-oncologist rating.28,29 In essence, the surgeon believes that the patient
has a better QOL than what the patient perceives. Our
study demonstrates that the surgeon’s perception of patients’ QOL is not sufficiently accurate to postulate the
physical, emotional, social, and economic status of his
or her patients and suggests that health care professionals need to work with patients and caregivers simultaneously to facilitate communication and discussion about
expectations and medical treatment.
Several limitations of our study need to be noted.
First, it involved a single group of patients operated on
by one group of surgeons in the same medical institute. Therefore, our results may be applicable for this
selected population alone, while the effect of other
surgical approaches to the anterior skull base on
patient QOL needs to be established. Second, our
study involved a retrospective analysis of patients with
different types of neoplasms operated on during an
8-year period, factors that may yield considerable variability among the study population. Third, we have
not examined the responsiveness to changes over
time, which might alter scores during follow-up. Further prospective, multicenter studies are warranted to
more accurately assess patient-proxy perception of
QOL following skull base tumor resection.
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CONCLUSIONS

Our study provides information on the feasibility of using proxy estimation of a patient’s QOL following major
head surgery. This study shows that caregivers, at the
group and individual levels, can be used in clinical trials
as proxies for the estimation of a patient’s QOL. Caregivers cannot, however, accurately estimate individual
domains, such as bodily pain and effect on emotions. Recurrent disease may lead to growing knowledge about the
patient’s status and to a better awareness of his or her
condition. Our data also show that the surgeon’s perception of his or her patients’ QOL is not sufficiently accurate to assess their status following surgery. Therefore,
QOL data should be based on the patient’s questionnaire and not on the surgeon’s perception of the patient’s condition. In cases of patients at risk for considerable cognitive impairment (ie, intracranial tumor
involvement or very old age) for whom poor selfreporting capabilities can be expected, a caregiver’s rating can be used as an adjunct to the patient’s report.
Submitted for Publication: September 2, 2003; final revision received July 27, 2004; accepted July 28, 2004.
Correspondence: Dan M. Fliss, MD, Department of Otolaryngology–Head and Neck Surgery and Skull Base Surgery Unit, Tel Aviv Sourasky Medical Center, Sackler Faculty of Medicine, Tel Aviv University, 6 Weizman St, Tel
Aviv, Israel 64239 (ziv@dot.co.il).
Acknowledgment: We thank Esther Eshkol for editorial
assistance. We thank our patients and their caregivers for
their patience and willingness to participate in the study.
REFERENCES
1. McLachlan SA, Allenby A, Metthews J, et al. Randomized trial of coordinated psychosocial interventions based on patient self-assessments versus standard care
to improve the psychosocial functioning of patients with cancer. J Clin Oncol.
2001;19:4117-4125.
2. Portenoy RK. Quality of life issues in patients with head and neck cancer. In:
Harrison LB, ed. Head and Neck Cancer. New York, NY: Plenum Press; 1995:
218-231.
3. Gliklich RE, Goldsmith TA, Funk GF. Are head and neck specific quality of life
measures necessary? Head Neck. 1997;19:474-480.
4. Weymuller EA Jr, Yueh B, Deleyiannis FW, Kuntz AL, Alsarraf R, Coltrera MD.
Quality of life in head and neck cancer. Laryngoscope. 2000;110:4-7.
5. Weymuller EA, Yueh B, Deleyiannis FW, Kuntz AL, Alsarraf R, Coltrera MD. Quality of life in patients with head and neck cancer: lessons learned from 549 prospectively evaluated patients. Arch Otolaryngol Head Neck Surg. 2000;126
(pt 3):329-336.
6. Fitzpatrick R, Fletcher A, Gore S, Jones D, Spiegelhalter D, Cox D. Quality of life
measures in health care, I: applications and issues in assessment. BMJ. 1992;
305:1074-1077.

7. Knight SJ, Chmiel JS, Sharp LK, et al. Spouse ratings of quality of life in patients
with metastatic prostate cancer of lower socioeconomic status: an assessment
of feasibility, reliability, and validity. Urology. 2001;57:275-280.
8. Tang ST, McCorkle R. Use of family proxies in quality of life research for cancer
patients at the end of life: a literature review. Cancer Invest. 2002;20:10861104.
9. Sneeuw KC, Aaronson NK, Osoba D, et al. The use of significant others as proxy
raters of the quality of life of patients with brain cancer. Med Care. 1997;35:
490-506.
10. Donald PJ. Complications in skull base surgery for malignancy. Laryngoscope.
1999;109:1959-1966.
11. Fliss DM, Gil Z, Spektor S, et al. Skull base reconstruction after anterior subcranial tumor resection. Neurosurg Focus. 2002;12:1-7.
12. Hopwood P, Stephens RJ, Machin D. Approaches to the analysis of quality of
life data: experiences gained from a medical research council lung cancer working party palliative chemotherapy trial. Qual Life Res. 1994;3:339-352.
13. Aaronson NK. Assessing the quality of life of patients in cancer clinical trials:
common problems and common sense solutions. Eur J Cancer. 1992;28A:
1304-1307.
14. Slevin ML, Plant H, Lynch D, Drinkwater J, Gregory WM. Who should measure
quality of life, the doctor or the patient? Br J Cancer. 1988;57:109-112.
15. Deschler DG, Walsh KA, Friedman S, Hayden RE. Quality of life assessment in
patients undergoing head and neck surgery as evaluated by lay caregivers.
Laryngoscope. 1999;109:42-46.
16. Fliss DM, Zucker G, Amir A, et al. The subcranial approach for anterior skull base
tumors. Oper Techn Otolaryngol Head Neck Surg. 2000;11:238-253.
17. Gil Z, Cohen JT, Spektor S, Fliss DM. The role of hair shaving in skull base surgery.
Otolaryngol Head Neck Surg. 2003;128:43-47.
18. Gil Z, Abergel A, Spektor S, et al. Development of a cancer-specific anterior skull
base quality-of-life questionnaire. J Neurosurg. 2004;100:813-819.
19. Gil Z, Abergel A, Spektor S, et al. Quality of life following surgery for anterior
skull base tumors. Arch Otolaryngol Head Neck Surg. 2003;129:1303-1309.
20. Raveh J, Turk JB, Ladrach K, et al. Extended anterior subcranial approach for
skull base tumors: long-term results. J Neurosurg. 1995;82:1002-1010.
21. Fliss DM, Zucker G, Cohen A, et al. Early outcome and complications of the extended subcranial approach to the anterior skull base. Laryngoscope. 1999;
109:153-160.
22. Kurtz ME, Kurtz JC, Given CC, Given B. Concordance of cancer patient and caregiver symptom reports. Cancer Pract. 1996;4:185-190.
23. Hahn CA, Dunn RH, Logue PE, King JH, Edwards CL, Halperin EC. Prospective
study of neuropsychologic testing and quality-of-life assessment of adults with
primary malignant brain tumors. Int J Radiat Oncol Biol Phys. 2003;55:992999.
24. Osoba D. Lessons learned from measuring health-related quality of life in oncology.
J Clin Oncol. 1994;12:608-616.
25. Miaskowski C, Zimmer EF, Barrett KM, Dibble SL, Wallhagen M. Differences in
patients’ and family caregivers’ perceptions of the pain experience influence patient and caregiver outcomes. Pain. 1997;72:217-226.
26. Redinbaugh EM, Baum A, DeMoss C, Fello M, Arnold R. Factors associated with
the accuracy of family caregiver estimates of patient pain. J Pain Symptom Manage.
2002;23:31-38.
27. Yeager KA, Miaskowski C, Dibble SL, Wallhagen M. Differences in pain knowledge and perception of the pain experience between outpatients with cancer and
their family caregivers. Oncol Nurs Forum. 1995;22:1235-1241.
28. Blazeby JM, Williams MH, Alderson D, Farndon JR. Observer variation in assessment of quality of life in patients with oesophageal cancer. Br J Surg. 1995;
82:1200-1203.
29. Vogelzang NJ, Breitbart W, Cella D, et al; Fatigue Coalition. Patient, caregiver,
and oncologist perceptions of cancer-related fatigue: results of a tripart assessment survey. Semin Hematol. 1997;34:4-12.

(REPRINTED) ARCH OTOLARYNGOL HEAD NECK SURG/ VOL 130, NOV 2004
1281

WWW.ARCHOTO.COM

©2004 American Medical Association. All rights reserved.
Downloaded From: http://jamanetwork.com/ on 06/20/2013

