
Give to AgEcon Search

The World’s Largest Open Access Agricultural & Applied Economics Digital Library

This document is discoverable and free to researchers across the 
globe due to the work of AgEcon Search.

Help ensure our sustainability.

AgEcon Search
http://ageconsearch.umn.edu

aesearch@umn.edu

Papers downloaded from AgEcon Search may be used for non-commercial purposes and personal study only. 
No other use, including posting to another Internet site, is permitted without permission from the copyright 
owner (not AgEcon Search), or as allowed under the provisions of Fair Use, U.S. Copyright Act, Title 17 U.S.C.

No endorsement of AgEcon Search or its fundraising activities by the author(s) of the following work or their 
employer(s) is intended or implied.

https://shorturl.at/nIvhR
mailto:aesearch@umn.edu
http://ageconsearch.umn.edu/


The Stata Journal

Editors

H. Joseph Newton

Department of Statistics

Texas A&M University

College Station, Texas

editors@stata-journal.com

Nicholas J. Cox

Department of Geography

Durham University

Durham, UK

editors@stata-journal.com

Associate Editors

Christopher F. Baum, Boston College

Nathaniel Beck, New York University

Rino Bellocco, Karolinska Institutet, Sweden, and

University of Milano-Bicocca, Italy

Maarten L. Buis, University of Konstanz, Germany

A. Colin Cameron, University of California–Davis

Mario A. Cleves, University of Arkansas for

Medical Sciences

William D. Dupont, Vanderbilt University

Philip Ender, University of California–Los Angeles

David Epstein, Columbia University

Allan Gregory, Queen’s University

James Hardin, University of South Carolina

Ben Jann, University of Bern, Switzerland

Stephen Jenkins, London School of Economics and

Political Science

Ulrich Kohler, University of Potsdam, Germany

Frauke Kreuter, Univ. of Maryland–College Park

Peter A. Lachenbruch, Oregon State University

Jens Lauritsen, Odense University Hospital

Stanley Lemeshow, Ohio State University

J. Scott Long, Indiana University

Roger Newson, Imperial College, London

Austin Nichols, Urban Institute, Washington DC

Marcello Pagano, Harvard School of Public Health

Sophia Rabe-Hesketh, Univ. of California–Berkeley

J. Patrick Royston, MRC Clinical Trials Unit,

London

Philip Ryan, University of Adelaide

Mark E. Schaffer, Heriot-Watt Univ., Edinburgh

Jeroen Weesie, Utrecht University

Ian White, MRC Biostatistics Unit, Cambridge

Nicholas J. G. Winter, University of Virginia

Jeffrey Wooldridge, Michigan State University

Stata Press Editorial Manager

Lisa Gilmore

Stata Press Copy Editors

David Culwell, Shelbi Seiner, and Deirdre Skaggs

The Stata Journal publishes reviewed papers together with shorter notes or comments, regular columns, book

reviews, and other material of interest to Stata users. Examples of the types of papers include 1) expository

papers that link the use of Stata commands or programs to associated principles, such as those that will serve

as tutorials for users first encountering a new field of statistics or a major new technique; 2) papers that go

“beyond the Stata manual” in explaining key features or uses of Stata that are of interest to intermediate

or advanced users of Stata; 3) papers that discuss new commands or Stata programs of interest either to

a wide spectrum of users (e.g., in data management or graphics) or to some large segment of Stata users

(e.g., in survey statistics, survival analysis, panel analysis, or limited dependent variable modeling); 4) papers

analyzing the statistical properties of new or existing estimators and tests in Stata; 5) papers that could

be of interest or usefulness to researchers, especially in fields that are of practical importance but are not

often included in texts or other journals, such as the use of Stata in managing datasets, especially large

datasets, with advice from hard-won experience; and 6) papers of interest to those who teach, including Stata

with topics such as extended examples of techniques and interpretation of results, simulations of statistical

concepts, and overviews of subject areas.

The Stata Journal is indexed and abstracted by CompuMath Citation Index, Current Contents/Social and Behav-

ioral Sciences, RePEc: Research Papers in Economics, Science Citation Index Expanded (also known as SciSearch),

Scopus, and Social Sciences Citation Index.

For more information on the Stata Journal, including information for authors, see the webpage

http://www.stata-journal.com

http://www.stata-journal.com


Subscriptions are available from StataCorp, 4905 Lakeway Drive, College Station, Texas 77845, telephone

979-696-4600 or 800-STATA-PC, fax 979-696-4601, or online at

http://www.stata.com/bookstore/sj.html

Subscription rates listed below include both a printed and an electronic copy unless otherwise mentioned.

U.S. and Canada Elsewhere

Printed & electronic Printed & electronic

1-year subscription $115 1-year subscription $145

2-year subscription $210 2-year subscription $270

3-year subscription $285 3-year subscription $375

1-year student subscription $ 85 1-year student subscription $115

1-year institutional subscription $345 1-year institutional subscription $375

2-year institutional subscription $625 2-year institutional subscription $685

3-year institutional subscription $875 3-year institutional subscription $965

Electronic only Electronic only

1-year subscription $ 85 1-year subscription $ 85

2-year subscription $155 2-year subscription $155

3-year subscription $215 3-year subscription $215

1-year student subscription $ 55 1-year student subscription $ 55

Back issues of the Stata Journal may be ordered online at

http://www.stata.com/bookstore/sjj.html

Individual articles three or more years old may be accessed online without charge. More recent articles may

be ordered online.

http://www.stata-journal.com/archives.html

The Stata Journal is published quarterly by the Stata Press, College Station, Texas, USA.

Address changes should be sent to the Stata Journal, StataCorp, 4905 Lakeway Drive, College Station, TX

77845, USA, or emailed to sj@stata.com.

®

Copyright c© 2015 by StataCorp LP

Copyright Statement: The Stata Journal and the contents of the supporting files (programs, datasets, and

help files) are copyright c© by StataCorp LP. The contents of the supporting files (programs, datasets, and

help files) may be copied or reproduced by any means whatsoever, in whole or in part, as long as any copy

or reproduction includes attribution to both (1) the author and (2) the Stata Journal.

The articles appearing in the Stata Journal may be copied or reproduced as printed copies, in whole or in part,

as long as any copy or reproduction includes attribution to both (1) the author and (2) the Stata Journal.

Written permission must be obtained from StataCorp if you wish to make electronic copies of the insertions.

This precludes placing electronic copies of the Stata Journal, in whole or in part, on publicly accessible websites,

fileservers, or other locations where the copy may be accessed by anyone other than the subscriber.

Users of any of the software, ideas, data, or other materials published in the Stata Journal or the supporting

files understand that such use is made without warranty of any kind, by either the Stata Journal, the author,

or StataCorp. In particular, there is no warranty of fitness of purpose or merchantability, nor for special,

incidental, or consequential damages such as loss of profits. The purpose of the Stata Journal is to promote

free communication among Stata users.

The Stata Journal (ISSN 1536-867X) is a publication of Stata Press. Stata, , Stata Press, Mata, ,

and NetCourse are registered trademarks of StataCorp LP.

http://www.stata.com/bookstore/sj.html
http://www.stata.com/bookstore/sjj.html
http://www.stata-journal.com/archives.html


The Stata Journal (2015)
15, Number 4, pp. 1060–1074

EORTC QLQ-C30 descriptive analysis with the

qlqc30 command

Caroline Bascoul-Mollevi
Biostatistics Unit

CTD INCa, Institut régional du Cancer de Montpellier
Montpellier, France

Caroline.Mollevi@icm.unicancer.fr

Florence Castan
Biostatistics Unit

CTD INCa, Institut régional du Cancer de Montpellier
Montpellier, France

David Azria
Department of Radiation Oncology

Institut régional du Cancer de Montpellier
Montpellier, France

Sophie Gourgou-Bourgade
Biostatistics Unit

CTD INCa, Institut régional du Cancer de Montpellier
Montpellier, France

Abstract. Health-related quality of life is often an endpoint in oncology clin-
ical trials. The European Organization for Research and Treatment of Cancer
(EORTC) developed the cancer-specific quality of life questionnaire (QLQ-C30),
which includes five functions, nine symptoms, and a global health status. These
questionnaires are completed by the patients themselves throughout the process
of care. The recommended approaches for processing EORTC QLQ-C30 data are
usually descriptive and graphic.

Our aim was to develop a user-written command that provided an automatic
descriptive analysis of EORTC QLQ-C30 data, consisting of profile plots per visit
and longitudinal plots per functional and symptom scale.

Keywords: dm0084, qlqc30, health-related quality of life, QLQ-C30, functional
scale, symptom scale, profile plot, longitudinal plot

1 Introduction

The health-related quality of life (HRQoL) is a multidimensional, subjective, and dy-
namic concept incorporating at least three domains: physical, psychological, and social
functioning. It overlaps the definition of health given by the World Health Organization

c© 2015 StataCorp LP dm0084
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in 1948. This concept refers to a patient’s perception of his or her treatment and ill-
ness, although indirect consequences such as unemployment or financial difficulties are
sometimes considered.

HRQoL falls within the scope of “patient-reported outcomes” (Gotay et al. 2008),
that is, of measures reported by the subjects themselves. According to the American
Society of Clinical Oncology and to the Food and Drug Administration (Beitz, Gnecco,
and Justice 1996), when an experimental intervention has no significant effect on overall
survival, HRQoL should be considered a second primary endpoint.

The European Organization for Research and Treatment of Cancer (EORTC) has
developed the cancer-specific quality of life questionnaire (QLQ-C30) (Aaronson et al.
1993), which consists of five functional scales (physical, role, cognitive, emotional, and
social); nine symptom scales (fatigue, pain, nausea and vomiting, dyspnea, loss of ap-
petite, insomnia, constipation, diarrhea, and financial difficulties); and a global health
status/quality of life (GHS/QoL). Based on 30 questions in total, the scores range from
0 to 100. This questionnaire was approved and psychometrically validated (as well
as each of its translations) for use in oncology clinical trials. Such standardization
allows the comparison of results. Generally, the questionnaires are collected at differ-
ent times predefined in the study protocol according to the EORTC recommendations
(Fayers et al. 2001). The EORTC QLQ-C30 is a common basis often supplemented by
tumor-specific modules, such as the QLQ-BR23, QLQ-OES18 or QLQ-OG25, and QLQ-PAN26

modules adapted to breast, esophageal, and pancreatic cancers, respectively. These uni-
or multi-item scores allow one to indirectly evaluate the patients’ quality of life in each
dimension.

The EORTC proposed a descriptive and transversal approach for processing QLQ-C30

data. Using Stata, we developed a QLQ-C30-specific command, qlqc30, that imple-
ments the scoring procedures according to the algorithms recommended by the EORTC

(Fayers et al. 2001) and includes descriptive analyses at each measurement time as well
as transversal and longitudinal graphics. In section 2, we introduce the scoring proce-
dure recommended by the EORTC. In section 3, we describe the command and present
the obtained syntax, options, and outputs. In section 4, we provide an example with
results based on data from a clinical trial. In section 5, we conclude.

2 Method

The scoring methodology is mainly based on the observation of scores that are supposed
to be close to the “real” score. Therefore, the observed raw score is a direct measurement
of the patients’ HRQoL and is estimated by the average of the items composing the scale.
The standardized score is expressed on a 0-to-100 scale after a linear transformation.
Table 1 summarizes the items to be considered in the score calculation for the GHS,
the functional, and the symptom scales (QLQ-C30 version 3). Only the five items of the
physical functioning (q1–q5) were modified in the third version of the questionnaire:
they switched from dichotomous items (no or yes) in QLQ-C30 version 2 to ordinal items
(not at all, a little, quite a bit, or very much) in QLQ-C30 version 3. The command
allows both versions of the questionnaire to be considered.
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The EORTC recommends calculating algorithms as follows. We defined n (n =
1, . . . , 5) as the number of items contributing to the scale being considered, (I1, . . . , In)
as the responses to items, and r (item range) as the difference between the possible
maximum and the minimum response to individual items (for example, in the case
of an item whose responses range from 1 to 4, r = 4 − 1 = 3). The score is then
equal to X = [{(1/n∑n

k=1 Ik) − 1}/r] × 100 for symptom and GHS/QoL scales and
X = (1− [{(1/n∑n

k=1 Ik)− 1}/r])× 100 for functional scales. For functional scales and
GHS/QoL, a high score reflects a high level of functional capacity (physical, role, etc.)
or GHS with a good QoL. Conversely, for symptom scales, a high score is the expression
of strong symptoms (fatigue, nausea and vomiting, etc.) associated with a poor QoL.
Moreover, the scores can be calculated even in the event of missing data. Indeed, if at
least half the items are known, the score is valid and becomes the standardized mean
of the nonmissing items.
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3 Program description

A flowchart describing qlqc30 is presented in figure 1.

Figure 1. Flowchart describing the qlqc30 command

The qlqc30 command performs the following:

• It computes the different QLQ-C30 dimensions and creates a Stata dataset and an
Excel file containing the calculated dimensions (named QLQC30 score.dta and
QLQC30 score.xls, respectively).
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• It computes the descriptive analysis of all scales for each visit and generates a
Stata dataset and an Excel file containing the descriptive results for each visit.

• It displays profile plots (Fayers and Machin 2007) that are a form of transversal
presentation particularly useful in HRQoL analyses (all scales are simultaneously
presented at one specific visit).

• It displays longitudinal plots that represent the evolution over time of each di-
mension (the mean score is plotted for each visit with its 95% confidence interval
if the number of patients is greater than or equal to 10).

The graphical representations may be performed for all patients or for a specified
group, for example, according to the treatment arm.

3.1 Syntax

qlqc30, filename(string) version(integer) grp(integer)
[
path(string)

table(yes) graph(yes)
]

filename() can be personalized, but the file structure should keep the same format.
Each line contains an observation per pair patient-visit, whereas the columns contain
the following variables:

Variable Description

npat patient number
q1–q30 QLQ-C30 items in numerical format: q1 to q5 variable values must

range from 1 to 2 for the QLQ-C30 version 2 and from 1 to 4
for the QLQ-C30 version 3; q6 to q28 variable values must range
from 1 to 4; and q29 and q30 variable values must range
from 1 to 7

arm coded 1 or 2; coded 2 only if the study comprises two arms and a
comparison of those is sought; otherwise, the variable can
be present and is always coded 1

visit number of time units from the beginning of the study. For
example, the value of this variable is equal to 0 at baseline,
to 3 at three months, etc.
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3.2 Options

filename(string) specifies the filename to use. filename() is required.

version(integer) specifies the version of QLQ-C30 used, either 2 or 3. version() is
required.

grp(integer) specifies 1 for a single-arm study (one group) and 2 for a double-arm study
(two groups). grp() is required.

path(string) specifies a direct file path.

table(yes) specifies that the descriptive tables in the specific subdirectory Table be
obtained.

graph(yes) specifies that the profile and longitudinal plots in the specific subdirectory
Graph be obtained.

The command does not support missing values in the following variables: npat, arm,
and visit. Errors are due to missing data in the previous variables.

3.3 Displayed outputs

The qlqc30 command displays results such as tables and graphs (only if desired) that are
automatically saved in the working subdirectories named Table and Graph, respectively.

Output datasets (and Excel files), named tab-vi.dta (and tab-vi.xls), with i
being the number of the described visit, contain the descriptive tables. Each scale is
summarized by its mean, standard deviation (SD), median, and range for all patients
or per treatment arm. The dimensions between the groups are compared using the
Wilcoxon rank-sum test and the Student’s t test.

Output profiles and longitudinal graphs are saved under Windows Enhanced Metafile
format. Several output multigraphs are also saved; three kinds of combinations are
proposed:

• a combination of global and per-group profile graphs for each visit:
(Merge date all+gr i+j.emf, i, j ∈ {1, 2, 3, . . .});

• a combination of profile graphs for several consecutive visits:
(Merge date gr i+j+k+l.emf, i, j, k, l ∈ {1, 2, 3, . . .}); and

• a combination of global and per-group longitudinal graphs for each dimension:
(Merge Lg X+Y.emf, X,Y ∈ {QL2,PF2, . . .}).
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4 Example

We used the qlqc30 command to analyze HRQoL data from the CO-HO-RT (concomitant
hormono-radio therapy) clinical trial. This trial assessed the acute and late radiation-
induced skin toxicities in 150 patients with breast cancer (Azria et al. 2010). After
breast-conserving surgery, women were randomly assigned to receive concurrent radio-
therapy and letrozole (arm 1, n = 74) or sequential radiotherapy and letrozole (arm 2,
n = 75). QLQ-C30 evaluations were performed before the beginning of the treatment
(baseline) and every 3 months over a 24-month period. Baseline compliance with the
completion of QLQ-C30 was high: 73 (99%) and 70 (93%) questionnaires were completed
in the concurrent and sequential groups, respectively. Thereafter, the compliance for the
questionnaire completion decreased over time to reach 81% (60/74) in the concurrent
group and 80% (60/75) in the sequential group at 24 months.

Table 2 provides a descriptive analysis of all domains at baseline, globally or per
treatment arm. HRQoL at baseline did not differ significantly between the two groups.
The results were similar for all the other visits (data not shown).
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Table 2. Descriptive analysis of all scales at baseline

Concurrent group (Arm 1)
N1 Mean1 SD1 Median1 Range1

GHS
73 69.63 (23.67) 75.00 [0,100]

Missing 0
Physical functioning

73 83.29 (19.72) 100.00 [20,100]
Missing 0

Role functioning
73 82.65 (26.71) 100.00 [0,100]

Missing 0
Emotional functioning

73 73.21 (23.42) 75.00 [0,100]
Missing 0

Cognitive functioning
73 77.85 (24.07) 83.33 [0,100]

Missing 0
Social functioning

73 89.73 (20.72) 100.00 [0,100]
Missing 0

Fatigue
73 27.32 (27.12) 22.22 [0,100]

Missing 0
Nausea and vomiting

73 4.79 (12.87) 0.00 [0,83.33]
Missing 0

Pain
73 21.00 (26.94) 16.67 [0,100]

Missing 0
Dyspnea

72 13.89 (24.86) 0.00 [0,100]
Missing 1

Insomnia
72 36.11 (33.45) 33.33 [0,100]

Missing 1
Appetite loss

71 9.39 (19.67) 0.00 [0,100]
Missing 2

Constipation
72 18.52 (29.01) 0.00 [0,100]

Missing 1
Diarrhea

72 9.26 (17.89) 0.00 [0,66.67]
Missing 1

Financial difficulties
73 6.85 (20.00) 0.00 [0,100]

Missing 0

Continued on next page
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Sequential group (Arm 2)
N2 Mean2 SD2 Median2 Range2

GHS
69 70.77 (23.60) 75.00 [0,100]

Missing 1
Physical functioning

70 84.50 (17.45) 90.00 [40,100]
Missing 0

Role functioning
70 84.29 (23.21) 100.00 [0,100]

Missing 0
Emotional functioning

69 73.35 (22.99) 83.33 [8.33,100]
Missing 1

Cognitive functioning
69 76.09 (22.59) 83.33 [0,100]

Missing 1
Social functioning

69 92.75 (15.25) 100.00 [33.33,100]
Missing 1

Fatigue
69 27.54 (22.84) 33.33 [0,100]

Missing 1
Nausea and vomiting

70 5.95 (12.70) 0.00 [0,66.67]
Missing 0

Pain
70 18.81 (25.68) 0.00 [0,100]

Missing 0
Dyspnea

70 12.86 (20.69) 0.00 [0,100]
Missing 0

Insomnia
70 32.86 (30.29) 33.33 [0,100]

Missing 0
Appetite loss

70 7.14 (16.92) 0.00 [0,66.67]
Missing 0

Constipation
69 15.94 (26.57) 0.00 [0,100]

Missing 1
Diarrhea

67 6.97 (18.84) 0.00 [0,100]
Missing 3

Financial difficulties
69 7.73 (22.25) 0.00 [0,100]

Missing 1

Continued on next page
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Wilcoxon
Student’s rank-sum

Total t test test
N Mean SD Median Range p-value p-value

GHS 0.775 0.835
142 70.19 (23.56) 75.00 [0,100]

Missing 1
Physical functioning 0.698 0.886

143 83.88 (18.59) 100.00 [20,100]
Missing 0

Role functioning 0.697 0.838
143 83.45 (24.98) 100.00 [0,100]

Missing 0
Emotional functioning 0.972 0.985

142 73.28 (23.13) 77.78 [0,100]
Missing 1

Cognitive functioning 0.653 0.485
142 77.00 (23.30) 83.33 [0,100]

Missing 1
Social functioning 0.325 0.673

142 91.20 (18.27) 100.00 [0,100]
Missing 1

Fatigue 0.959 0.469
142 27.43 (25.04) 22.22 [0,100]

Missing 1
Nausea and vomiting 0.589 0.526

143 5.36 (12.76) 0.00 [0,83.33]
Missing 0

Pain 0.619 0.601
143 19.93 (26.26) 16.67 [0,100]

Missing 0
Dyspnea 0.789 0.856

142 13.38 (22.83) 0.00 [0,100]
Missing 1

Insomnia 0.545 0.655
142 34.51 (31.86) 33.33 [0,100]

Missing 1
Appetite loss 0.469 0.593

141 8.27 (18.33) 0.00 [0,100]
Missing 2

Constipation 0.584 0.749
141 17.26 (27.78) 0.00 [0,100]

Missing 2
Diarrhea 0.463 0.405

139 8.15 (18.32) 0.00 [0,100]
Missing 4

Financial difficulties 0.804 0.977
142 7.28 (21.05) 0.00 [0,100]

Missing 1
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Profile plots (figure 2) display all dimensions simultaneously, globally or divided
according to the treatment variable. At baseline, the pattern was similar between the
two groups.

Figure 2. Profile plots at baseline (visit 0), globally (2a) and per group (2b), and at the
24th-month visit (visit 7), globally (2c) and per group (2d)

Longitudinal plots are also represented globally or per treatment arm for GHS/QoL
(figure 3) and for some functional or symptom domains (figures 4 and 5). No difference
could be observed between the treatment arms for any of the functional or symptom
scales. Functional scores were high, and the less marked symptoms were nausea and
vomiting, appetite loss, and diarrhea.
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Figure 3. Change in mean EORTC QLQ-C30 GHS/QoL score over time, globally (3a) and
per group (3b). For GHS/QoL, a high score indicates a good quality of life.

Figure 4. Change in mean EORTC QLQ-C30 functional scores over time, globally (4a,
4b, 4c) and per group (4d, 4e, 4f). For functional scales, a high score indicates a better
function.
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Figure 5. Change in mean EORTC QLQ-C30 symptom scores over time, globally (5a, 5b,
5c) and per group (5d, 5e, 5f). For symptom scales and financial difficulties, a high
score indicates stronger symptoms or difficulties.

5 Conclusion

EORTC QLQ-C30 is completed by the patients themselves throughout the process of care.
These uni- or multi-item scores indirectly reflect the patient’s QoL. For the processing of
such data, the EORTC recommends approaches that are usually descriptive and graphic.
We developed a command providing an automatic descriptive analysis, profile plots per
visit, and longitudinal plots per domain.

HRQoL data from clinical cancer trials are still underused and should be easier
to process with such automatic programs. Indeed, the descriptive methodology is not
optimal, and exploring longitudinal methods should provide a better assessment of the
HRQoL of patients.
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