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Objective: Examine the relationship of quality of life measures in neuroendocrine tumor patients 

using the Norfolk QOL-NET by correlating the total questionnaire score with each of the Norfolk 

QOL-NET domains, with tumor burden, biochemical status and the Norfolk Carcinoid Symptom 

Score tool.

Methods: During their visits to the Neuroendocrine Unit at Eastern Virginia Medical School, 29 

adult patients diagnosed with neuroendocrine tumor (s) signed the consent form and completed the 

Norfolk QOL-NET. Data related to current tumor burden, biochemical status and the validated 

Carcinoid Symptom Score was obtained from their files matching the date they completed the 

questionnaires.

Results: The Norfolk QOL-NET total score correlated positively with all of its domains - physical 

functioning (r=0.96, p<0.0001), Depression (r=0.73, p<0.001), gastrointestinal (r=0.78, p<0.001), 

Flushing (r=0.62, p<0.0003), respiratory (r=0.65, p<0.0002), positive attitude(r=0.52, p<0.004),  and 

cardiovascular (r=0.46, p<0.012); with the Norfolk Carcinoid Symptom Score (r=0.6, p=<.0001); 

with tumor burden (r=0.52, p= 0.004), and serotonin (r=0.62, p=0.013). Serotonin was the only 

biochemical marker that correlated positively with a poor quality of life in patients with 

neuroendocrine tumors. 

Conclusions: We demonstrated a strong correlation between Norfolk QOL-NET and symptoms, 

biochemical markers and tumor burden. Norfolk QOL-NET seems sensitive to symptom 

change, physical functioning, respiratory and cardiovascular disease progression or remission. 

Norfolk QOL-NET should be an important tool for measuring patients’ perception of the burden of 

their disease, relating to the tumor burden and the biochemical abnormality as well as the impact of 

treatment 

modalities. The Norfolk quality of life tool may also be a useful guide in deciding changes in therapy 

to alter apparent health status as well as an endpoint in clinical studies. 

OBJECTIVESOBJECTIVES

The purpose of this study was to examine the 

relationship of QOL measures in NET patients using 

Norfolk QOL-NET and its 7 domains with tumor 

burden, biochemistry and the Norfolk Carcinoid 

Symptom Score.

Permission: The Institutional Review Board at Eastern Virginia 

Medical School approved the administration of the Norfolk QOL-

NET for development and validation purposes. All subjects gave 

informed consent to participate in the study and for the reporting of 

the information as de-identified data.

METHODSMETHODS

To fulfill the need for a disease-specific tool to measure quality of life in 

patients with neuroendocrine tumors, the Norfolk QOL-NET was 

developed in 2004 at the Neuroendocrine Unit at Eastern Virginia Medical 

School. We aimed to capture  the spectrum of symptoms and the impact of 

physical and psychological functioning related to NETs by eliciting 

patients’ own perceptions of their illness. The questionnaire was 

developed using a rigorous design method that included an item pool from 

patient input and a panel of health-care professionals using the Delphi 

method to reach consensus on the questions for content validity. After 

approval by four national thought leaders who ensured that the items 

embraced all aspects of the disease, the QOL-NET was presented to a 

focus group of 20 patients and pilot tested for readability and content. All 

suggestions were discussed until the group reached meaningful and 

acceptable changes. We then explored the questionnaire’s structure 

through interpretation of psychometric factor analysis; determined its 

discriminatory capability; analyzed its reliability and reproducibility and 

correlated the scores of the QOL-NET with tumor burden, biochemical 

markers, and symptom score. 
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Norfolk QOLNorfolk QOL--NET developed at the Neuroendocrine Unit NET developed at the Neuroendocrine Unit 

at EVMS in 2004  72 Questionsat EVMS in 2004  72 Questions
7 Domains7 Domains

DepressionDepression………………....…….10.10

RespiratoryRespiratory………………........8........8

FlushingFlushing……………………………….8.8

GastrointestinalGastrointestinal……..........…….7.7

CardiovascularCardiovascular………….......6.......6

Physical functioning....26Physical functioning....26

Positive AttitudePositive Attitude…………....3....3

Treatment QuestionsTreatment Questions…….4 .4 

(included in the total score)(included in the total score)

Patients (n)      MenPatients (n)      Men WomenWomen Age Mean Age Mean ++ SD             RaceSD             Race

29*            17 (58.62%)        12 (41.38%)29*            17 (58.62%)        12 (41.38%) 59 59 ++ 11 years11 years 89.66%89.66% WhiteWhite

NORFOLK QOL-DN correlated with tumor burden (r=0.52, p= 0.004), with Serotonin (r=0.62, p=0.013)     

and with the Norfolk Carcinoid Symptom Score (r=0.6, p=<.0001); Serotonin was the only biochemical marker that 

correlated positively with a poor QOL particularly depression in patients with neuroendocrine tumors. There was no 

correlation with Chromogranin A (CgA) or 5-HIAA (not shown).

We showed a strong correlation between the total Norfolk QOLWe showed a strong correlation between the total Norfolk QOL--

NET score and each of itNET score and each of it’’s s 

7 domains with symptoms, tumor burden, and biochemical 7 domains with symptoms, tumor burden, and biochemical 

markersmarkers

The strongest correlation between the total Norfolk QOLThe strongest correlation between the total Norfolk QOL--NET NET 

score and itscore and it’’s domains, s domains, 

was with Physical Functioningwas with Physical Functioning

All the domains of the Norfolk QOLAll the domains of the Norfolk QOL--NET NET -- except for Depression except for Depression --

correlate positively with correlate positively with 

the Carcinoid Symptom Scorethe Carcinoid Symptom Score

Tumor burdenTumor burden correlatescorrelates withwith thethe PhysicalPhysical Functioning, Functioning, 

Gastrointestinal and Gastrointestinal and 

depression domains   depression domains   

SerotoninSerotonin waswas thethe onlyonly biochemicalbiochemical markermarker thatthat correlatedcorrelated withwith the the 

total Norfolk QOLtotal Norfolk QOL--NET NET 

score as well as with three domains:score as well as with three domains:

Physical Physical FunctioningFunctioning, Gastrointestinal , Gastrointestinal andand DepressionDepression

TheThe relationshiprelationship betweenbetween highhigh levelslevels ofof circulatingcirculating SerotoninSerotonin in in 

patientspatients withwith neuroendocrine neuroendocrine 

tumorstumors andand poorpoor qualityquality ofof lifelife, , -- particularlyparticularly depressiondepression –– ledled toto

thethe premisepremise thatthat 5HTP, 5HTP, 

the precursor of serotonin is deviated into tumor production of the precursor of serotonin is deviated into tumor production of 

serotonin, which does serotonin, which does notnot

cross cross thethe bloodblood brainbrain barrierbarrier leading to a deficiency in brain leading to a deficiency in brain 

serotoninserotonin

Norfolk QOLNorfolk QOL--NET is sensitive to symptom change, physical NET is sensitive to symptom change, physical 

functioning, respiratory and functioning, respiratory and 

cardiovascular progression or remission cardiovascular progression or remission 

Norfolk QOLNorfolk QOL--NET may be a useful guide for changes in therapy to NET may be a useful guide for changes in therapy to 

alter apparent health alter apparent health 

status as well as an endstatus as well as an end--point in clinical studiespoint in clinical studies
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0.00090.59<.00010.70.00180.550.00060.60.0030.530.0010.580.0510.37<0.000
10.67
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0.550.120.7350.070.070.340.8910.030.6630.080.1760.260.433-0.150.7640.06
CgA

0.670.120.0130.620.30.290.0130.620.250.320.780.080.030.560.0130.62

Serotonin

0.3460.180.0020.560.3430.180.0010.580.9350.020.2160.240.0230.420.00040.52
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Total
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QOL

0.0040.52<.00010.960.0120.46<.00010.780.00020.650.00030.62<.00010.73
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