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Abstract
Background

Although health-related Quality of life (HRQOL) has become an important outcome measure in surgical trials, questions still remain
about the quality of itsreporting. The aim of this study wasto evaluate HRQOL assessment methodology of randomized clinical trials
concer ning gastrointestinal surgery.

Methods

All articles published in the calendar years 2006 and 2007 that purported to assess quality of life as end points or make some
conclusion about quality of life were chosen for review from eight general surgical journals and four medical journals. Identified
digible studies wer e selected and then evaluated on a broad set of predetermined criteria.

Results

Twenty-four published RCTs with an HRQOL component were identified. Although most trials exhibited good-quality research,
some methodological limitations wereidentified: only 21% of the studies gave a rationale for selecting a specific HRQOL measure, 46
% of the studies failed to report information about the administration of the HRQOL measure, and 37% did not give details on
missing data.

Conclusions

Although it is clear that HRQOL is an important end point in surgical RCTs because the information helps to influence treatment
recommendations, a number of methodological shortcomings haveto be further addressed in future studies.
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INTRODUCTION

This century we have witnessed significant progress in the diagnosis and treatment of disease. The effects of disease and its treatment
on patients have traditionally been assessed in terms of pain scores, duration of hospital stay, and return to normal activities. These
outcomes, however, are dependent much on external factors, such as on local habits and social security matters. Thus, the application of
quality-of-life instruments, which measure recovery in a patient-centered manner, has become more popular in recent times and has been
accepted more and more as a solid primary outcome measure in scientific studies[1].

At the present time, there is no single definition of HRQOL. Nevertheless, there is a broad consensus that it refers to the physical,
psychologic, and socia functioning of patients and the impact of disease and treatment on their abilities and daily functioning [2-5].

There are several valid measures of HRQOL that are suitable to use in surgical research. Generic measures (such as the short form
health survey SF-36 [6 ]) broadly assess physical, mental, and social health and can be used to compare conditions and treatments.
Measures specific to illnesses (such as the Gastro-Intestinal Quality of Life Index GIQLI[7 ]) can supplement generic measures or can be
used independently [8].

Although these instruments are widely available, careful application of the tools in clinical studies is needed to produce reliable and
clinically useful results. These range from the accurate selection of the most appropriate instrument for the particular trial objective, to the
handling of missing data and accurate interpretation of outcomes [9 -11 ]. Unless standards for measuring HRQOL are adhered to in
clinical trials, the data that are collected will be difficult to interpret and unlikely to make clinical sense [11].
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Previous review on randomised controlled clinical trials (RCTs) including an HRQOL evaluation in oncology have shown overall a
number of methodological shortcomings [12-191].

However, to date, no detailed systematic methodological review of the quality of the conduct and reporting of QOL results from RCTs
for gastrointestinal surgery has appeared. Therefore, the aim of this study was to evaluate the quality of HRQOL methodol ogic assessment
in randomized controlled clinical trials (RCTs) involving the gastrointestinal surgery, and determine how improvements can be made.

Because they are considered the optimal study design for evaluating the effects of different surgical interventions [20 1, we limited our
search to « randomized controlled trials » and to recent articles published between January 2006 and December 2007.

METHODS
Sear ch strategy for identification of studies

Twelve journals were chosen for review: eight English-language surgical journals (American Journal of Surgery, Annals of Surgery,
Archives of Surgery, Journal of the American College of Surgeons, Surgery; British Journal of Surgery, European Journal of Surgical
Oncology) and four English-language medical journals (New England Journal of Medicine, Lancet, British Medical Journal, and Journal of
the American Medical Association).

To identify eligible articles, all issues of these journals were hand-searched.

Studies included for review had to be randomised-controlled gastro-intestinal surgical trials, phases 111 published between 01/01/2006
and 31/12/2007.

All randomised-controlled trials (RCTs) comparing different treatment were eligible, regardiess of the intervention type. No
restrictions were performed on trial location, number of patients enrolled in the trial, treatment modalities and sponsor of trial.

The exclusion criteria were: (@) trials published as a letter, abstract, or short article; (b) randomised phase Il trials; and (c)
non-experimental (observational) studies.

The search was restricted to RCTSs as they represent the gold standard by which health care professionals make decisions about
treatment effectiveness[20].

Characteristics assessed

Two reviewers (V.B. and JJ.T.), who were not involved in any of the identified studies, analysed the identified RCTs independently.
Any disagreement was resolved through discussion between the two reviewers.

As Quality of Life (QOL) was the main outcome measure sought, any studies including assessing quality of life as an end point or
making some conclusion about quality of life were considered.

The standardised protocol was based on a checklist (available from the authors). The items to be included were: country of origin,
industry funded (yes versus no), number of patients randomised, multicenter studies (yes versus no), informed consent reported (yes versus
no), approval of aresearch ethics committee reported (yes versus no) and Health Related Quality of Life (HRQOL) difference between
treatment arms (yes versus no). The latter was defined as any statistical difference between treatment arms at any given time point
assessment during thetrial (even if thisonly occurred in one HRQOL domain).

The selected articles were evaluated for trial quality and quality of reporting on HRQOL.

Tria quality was evaluated with the Jadad scale [21 ]. The maximum possible score was 13 points using anllitem instrument. This
was considered to be good when the score was more than 9 points and poor when the score was equal to or less than 9 points. Items related
directly to the control of bias using the Jadad scale are:

® Was the study designed as randomised?

® Was the study designed as double blind?

® Was there a description of withdrawals and drop outs?
Other markers not related directly to the control of bias:

® Were the objectives of the study defined?
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® Were the outcome measures defined clearly?
® Wasthere a clear description of the inclusion and exclusion criteria?
® Wasthe sample size justified (for example, power calculation)?
® Wasthere a clear description of the interventions?
® Wasthere at least one control (comparison) group?
® Was the method used to assess adverse effects described?
® Were the methods of statistical analysis described?
Items are scored as follows:
® Give either a score of 1 point for each « yes» or 0 points for each « no ». There are no inbetween marks.

® Give 1 additional point if, for question 1, the method to generate the sequence of randomisation was described and was appropriate
(table of random numbers, computer generated, etc.) and/or if, for question 2, the method of double blinding was described and was
appropriate (identical placebo, active placebo, dummy, etc.).

® Deduct 1 point if, for question 1, the method to generate the sequence of randomisation was described and was inappropriate (patients
were allocated alternately, or according to date of birth, hospital number, etc.) and/or if, for question 2, the study was described as double
blind but the method of blinding was inappropriate (for example, comparison of tablet versusinjection with no double dummy).

The criteria used to evaluate quality of reporting on HRQOL were based on those proposed by Efficace et a [11] (table 1)

This 11-item checklist was developed on the basis of good practice in conducting a HRQOL evaluation and it was specifically aimed
at evaluating the reported quality of the HRQOL assessment methodology in a clinical trial setting. The checklist items were devised to
have a dichotomous answer; these can be scored as « yes » (giving a score of 1) or « no » (giving a score of 0), the higher the score the
higher the considered robustness of the outcomes. This checklist addresses the basic and essential issues that a given trial should report to
have methodologically sound outcomes.

The original checklist also included whether the measure covered, at least, the main HRQOL dimensions relevant for a generic cancer
population. This criterion has been built into this review automatically.

Studies scoring at least seven on this checklist including three mandatory items (i.e. baseline compliance, missing data and
psychometric properties reported) could be considered as probably robust’. Hence, all studies were classified into « probably robust » (as
defined above), limited’ (scoring higher than three but either lower than seven or not including all three mandatory items), and very limited
" (all other studies, i.e. scoring three or lower on the checklist score).

When an article provided explicit reference to arelated paper reporting additional data, this was retrieved as well. When more than one
paper reported HRQOL data of the same trial, information was pooled to be reported in the tables.

Ethical aspects

In accordance with French regulations, this study was exempted from IRB approval.

RESULTS
The appendix list al articles reviewed.

According to the eligibility criteria, a total of 26 citations were identified that included HRQOL outcomes in 24 randomized clinical
trials. Besides these, three other studies were also retrieved, but excluded from trial analyses (with the consensus of all authors). One of
these studies met our criteria, but did not report any details about the methodology used to assess HRQOL and the remaining two was
excluded because it was impossible to check for the HRQOL measure used.

Demographicsand trial design characteristics

The studies were conducted across a variety of countries: 16 (66,6%) in European countries, two (8,3%) in the USA, two (8,3%) in
Asia, one (4,2%) in Australia, one (4,2%) in Burkina Faso. and two (8,3%) were conducted on an international setting.
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Eight (33,3 %) of the 24 studies were industry sponsored, as identified by author affiliation with a company or by a statement
regarding commercia funding.

Half of the trials were multicenter studies.
The number of patients enrolled into the trials varied considerably, ranging from 27 to 700 patients, with atotal of 3476 patients.

A total of 23 trial reports (95.8%) stated that a research ethics committee had approved the research and reported that informed consent
from patients had been requested from the participants.

M ethodological quality

The methodological quality score (Jadad scale) ranged from 8 to 13, with a mean of 10.6 +/- 1.07. Only 5 articles, in which the study
was described as double blind and could therefore score an extra 2 points, were eligible for the maximum possible score of 13, and just 2
achieved this score.

The methodological quality was insufficient (score < 9) for only onetria (table 2). All trials were randomized, but three trials (12,5%)
were randomized without the method of randomization being specified. All but onetrial detailed trial inclusion and exclusion criteria.

HRQOL assessment

The 24 RCTs identified were classified according to the predefined checklist. One of these could be considered as very limited in
terms of methodological design according to previously defined criteria (4%). Twelve trials (50%) were considered limited while eleven
(45,8%) where evaluated as being probably robust . The overall level of reporting is provided in table 3 .

14 distinct QOL questionnaires (5 generic, 9 specific) were used in the 24 studies analyzed. The most frequently used instrument (in
conjunction or not with other tools) was the Short Form 36-item questionnaire in 13 trials, and the European Organisation for Research
and Treatment of Cancer Quality of Life Questionnaire C30in four trials.

In two studies SF-36 was administered in a modified version, attempting to give a more comprehensive HRQOL assessment but
atering the psychometric properties of the original tool.

45 % (11/24) of the reports described the questionnaires, i.e. the number of dimensions and their contents, such as the number of items
per dimension, and the minimal and maximal scores. Only the name of the questionnaire was given in 13 others.

QOL was a primary endpoint in only six (25%) studies. QOL was a secondary endpoint in 75% (18/24) of the analyzed reports. In two
of them, trial results were published in several different articles, one relating the QOL findings and the other(s) the clinical outcomes. Only
five (20,8 %) studies reported the use of power calculations for HRQOL aspects.

Only ten studies (41,6%) reported a priori hypotheses and only five studies (20,8%) provided a rationale for selecting a HRQOL
measure.

Information about the administration of the HRQOL questionnaire was mentioned in 13 (54,1%) reports.

Three RCTs (12,5%) did not provide the absolute number or the percentage of patients who completed the questionnaire before
commencing the trial.

M ethods of health-related quality of life analysis and results

The response rate for quality of life end points was given in 19 of the studies, with response rates ranging from 14,2 % to 100%.

Nine RCTs (37,5%) did not provide any details about HRQOL missing data during the course of the trial. Furthermore, in those trials
where an indication of HRQOL missing data was provided, only one trial undertook a detailed statistical exploration of the biases due to
missing data. The remaining studies did not investigate this issue.

Reporting the level of missing data and the reasons why the data is missing (ie, random or systematic) are factors critical to
understanding any possible source of bias in determining HRQOL significance

However, all studies provided details about the timing of HRQOL assessment and 14 (58,3%) discussed somehow the HRQOL
outcomes in the paper.

All RCTs, with the exception of one, applied a statistical test for determining a HRQOL difference between treatment arms.
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Of the 23 eligible studies, 11 (47,8%) found some significant difference on HRQOL scales between arms.

Obtaining a statistical difference in terms of HRQOL outcome does not necessarily imply a clinically meaningful difference from a
patients perspective (24). But only six (25%) discussed the related HRQOL outcomes in terms of clinical significance from a patient’s
perspective. Thisissueis closely related to the difficulty in interpreting the HRQOL data from a given measure.

DISCUSSION

Inadequate reporting of randomised controlled trials is common and hampers the appraisal of the validity and generalisability of results
[22, 23]. To overcome such problems, the Consolidated Standards for reporting of Trials (CONSORT) Group developed the CONSORT
statement [24 ] in 1996, which was followed by arevised version in 2001[25].

This can explain the high level of the mean Jadad score found in our study.

The main objective of this article was to evaluate the methodological quality of RCTs with a HRQOL component in gastrointestinal
surgery.

Using the stated selection and eligibility criteria, we found 24 RCTs with HRQOL assessment which included some 3476 patients.
HRQOL was a secondary end point in most trials (75%).

The aim of our study was not to compare results with other medical or surgical specialities but to describe how digestive surgeons use
HRQOL in their trials and to find how to improve. However, compared with other HRQOL studies in other disease sites and treatments [12
-19, 26, 27] (table 4 ) the overall quality of the reported trials is good, athough there are a number of shortcomings with regard to the
reporting of the HRQOL design and resullts.

Among the studies reviewed, there is generally poor details about the rationale for selecting a specific measure and instrument
administration.

A justification for selecting the HRQOL measure was given in only five studies (20,8%). In others reviews this justification was given
in 9,7 to 90% of thetrials (table 4 ). This point has to be improved aswell in surgery as for others specialities.

Thisisregarded as important because instrument selection is critical for reliability, validity, and reproducible results.

It is aso important to standardize the instructions and completion procedures of assessment material administered to patients,
particularly in RCTs, because often many researchers and institutions are involved in collecting HRQOL data. Thus, standard procedures
help to ensure adequate data quality and minimize any possible bias in data collection. (For example, will patients answer the questionnaire
at aclinic visit, by telephone, by mail? Isit to be done by the investigator, his colleagues, or aresearch nurse?)

Our study was in accordance with previous studies (table 4 ) where instrument administration was reported in 0 to 66,6%.

A major methodological drawback was a lack of a priori hypothesis about possible HRQOL changes before commencing the trial.
Only ten RCTs (41,6%) explicitly stated an a priori hypothesis thus limiting spurious HRQOL results due to multiple significance testing.
This results was similar and even better to the majority of previous study where the a priori hypothesis was stated in 13 to 72,7% of the
trials (table 4).

A key consideration for future studies is the selection of alimited number of HRQOL indicators before commencing the trial, possibly
basing this selection on previous related trials, or on a specific a priori research hypothesis about the impact of a given therapy.

One major issue is the reporting of compliance at baseline and the documentation of missing data. Three RCTs (12,5 %) did not
provide the absolute number or the percentage of patients who completed the questionnaire before commencing the trial and 9 (37,5%) did
not provide any details about HRQOL missing data during the course of the trial.

This result was similar to previous studies where missing data were documented in only 48,4 to 74,8% (table 4).

Although the magjority of trials started with reasonable sample sizes, many were plagued with problems of patient drop-out. Such
attrition often limits the general robustness of the results and reduces confidence in the HRQOL conclusions. Data are generally not
missing at random and therefore bias can be introduced [17 , 28 —30 ]. The benefit of a intervention may be overestimated by comparison
of group means as only individuals who remain well enough to fill in questionnaires provide data. The unreported details of missing datais
afreguent problem in studies where HRQOL is measured [31 ] and previous works already proposed procedures to address thisissue [32 ,
33]. More attention to improving compliance and reporting in future studies would be valuable.
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Of the 23 eligible studies, 11 (47,8%) found some significant difference on HRQOL scales between arms. This would indicate that the
HRQOL measures are valuable in providing additional data.

However, although HRQOL differences were observed, it is necessary to remember that, whereas many subscales are often used and
compared over treatments and time, not all subscales will show a significant difference.

This underlines the need to declare in advance the HRQOL hypotheses and the importance of careful interpretation of multiple
repeated statistical analyses.

A further trap in analysis of HRQOL data is the difference between statistical and clinical significance in changes of scores. It is
acknowledged that, although analysis of large samples may reveal small changes that seem to be statistically significant, these changes
may not be clinically meaningful to the patient and are, therefore, of limited value to the improvement of patient care.

An effort to determine if such small numerical differences have aclinical meaning from a patient’s perspective has been highlighted as
an important aspect for determining the impact of agiven treatment [28 , 34 ].

Unfortunately, only six of these studies (26%) examined the clinical significance of apparent differences. It is highly desirable that
future studies will routinely include the concept of clinical significance to help evaluate the value of HRQOL results.

Furthermore, in several RCTs, the HRQL results were not formally presented, but the main results were described in the text.

It is possible that this occurred because most trials used HRQOL as a secondary end point. In such trials, it is frequently observed that
limited spaceis given to HRQOL data, with priority given to the primary clinical end point.

Two authors have overcome this difficulty by separately reporting clinical and HRQL trial outcomes.
Thisis an opportunity for adequate explanation and presentation of what may often be complex results.

However the disadvantage of splitting the HRQL data from the main trial paper is that surgeons are unlikely to read the HRQL paper
once the main clinical message of a particularly trial has been published. If this occurs, then during the process of clinical decision making
the HRQL impacts of treatment may be overlooked [19 1. It is therefore recommended that clinical and HRQL outcomes are published
together so that clinical decision making is based upon relevant patient-centered endpoints.

Whilst we identified the above reported methodological limitations, it was impressive that nearly all the studies used HRQOL valid
measures and provided details on the HRQOL timing of assessment during the trial.

There were eleven trials (45,8%) with robust HRQL design, and statistically significant differencesin HRQL were reported in six of
thesetrials. Only onetria « very limited » (4%) could be invalidated by its lack of rigor in presenting HRQOL data.

Pertinently, the strict methodological approach to the assessment of the patient-based QOL criteria in the evaluation of therapeutic
strategies can help, patients and their doctors, in medical decision making.

The Efficace’s checklist can be considered as a minimum standard; however, HRQOL design also greatly depends on the context and
the specific research question of thetrial; hence good reports may have different emphases and some issues might have different relevance
according to the specific study questions [11].

If HRQL is considered to be arelevant outcome in aclinical trial and if HRQL is assessed robustly, then it will always contribute to
clinical decision making regardless of the direction of the outcomes[11, 26 ]. Only if HRQL assessments are flawed (underpowered study,
too many missing dataitems, invalid questionnaires) may they not contribute to clinical decision making.

Our study showed some limitations. We selected randomised controlled trials (RCTs) from 12 journals. This restrictive choice was led
by the recognised quality of the four medical journals selected (leading journals that publish research reportsin al fields and have a broad
readership) and because the eight surgical journals comprised a good sample of surgery around the world. The purpose of this choice was
to create a homogeneous group of publications and conditions that allowed standardised analysis. This arbitrary choice may have
introduced a bias causing overestimation of the quality of the RCTs analysed. In addition, authors of original articles were not pursued for
additional data or for clarification of points that were unclear about trial methodol ogy.

We recognise also that our review is limited by its restriction to RCTs, but the checklist developed by Efficace and a [11 Jwas
originally devised only for this type of design. It could be interesting to develop an applicable and useful checklist for not randomized
studies.
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Despite these potential limitations, this paper suggests that surgeons are interested in HRQL outcomes and that HRQOL assessment in
RCT settings has the potentia to provide invaluable data for developing new treatments in gastrointestinal surgery.

CONCLUSION
Despite the emphasis on quality of life outcomes, there are till deficiencies in the execution of these studies.

In attempt to improve in the future the use of QOL as an endpoint in RCTS, researchers should include prior statement of hypotheses,
better reporting, improved compliance, detailed methods of analysis, and reporting of missing data.

Such improvements will enhance the reliability of future HRQOL investigations with the ultimate aim of giving a comprehensive
picture of a given treatment and also facilitate clinical decision-making.
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Table1
Minimum Standard Checklist for Evaluating HRQOL Outcomesin Cancer Clinical Trias [11]

HRQOL Issue Answer Description

Conceptual

A priori hypothesis stated YesNo \a* Assessed whether authors had a predefined HRQOL end point and/or stated expected changes because of the specific treatment.

Rationale for instrument reported YesNo Assessed whether authors gave arationale for using a specific HRQOL measure.

M easurement

Psychometric properties reported YesNo Assessed whether a previously validated measure was used or psychometric properties were reported or referenced in the article.

Cultura validity verified YesNo n/aT Assessed whether the measure was validated for the specific study population.

Adequacy of domainscovered  YesNo Assessed whether the measure covered, at least, the main HRQOL dimensions relevant for a generic cancer population and/or according to the specific research
guestion.

Methodol ogy

Instrument administration YesNo Assessed whether authors specified who and/or in which clinical setting the HRQOL instrument was administered.

reported

Baseline compliance reported YesNo Assessed whether authors reported the number of patients providing an HRQOL assessment before the start of treatment.

Timing of assessmentsYesNo Assessed whether authors specified the HRQOL timing of assessment during the trial.

documented

Missing data documented YesNo Assessed whether authors gave some details on HRQOL missing data during thetrial.

Interpretation

Clinical significance addressed  YesNo This refers to the discussion of HRQOL data being clinically significant from a patient’s perspective and not simply statistically significant.

Presentation of resultsin general  YesNo Assessed whether authors discussed the HRQOL outcomes, giving any comments regardless of the results (either expected or not).

Abbreviation: HRQOL, health-related quality of life.
If astudy explicitly states an exploratory HRQOL evaluation.
Tt the HRQOL measure is validated in the same population as the one of the trial.

Table2

numbers of trials according to the Jadad score [21 1(n=24)

Score <7 8 9 10 11 12 13
No. trials 0 1 2 7 12 0 2
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Table3

Level of Reporting According to the Minimum Standard Checklist for Evaluating HRQOL Outcomes in Cancer Clinical Trials

HRQOL Issue No %
Conceptual

A priori hypothesis stated 10/24 41,6
Rationale for instrument reported 5/24 20,8
M easur ement

Psychometric properties reported 22/24 91,6
Cultural validity verified 22/24 91,6
M ethodology

Instrument administration reported 13/24 54,1
Baseline compliance reported 21/24 87,5
Timing of assessments documented 24/24 100
Missing data documented 15/24 62,5
Interpretation

Clinical significance addressed 8/24 333
Presentation of resultsin general 23/24 95,8

Abbreviation: HRQOL, health-related quality of life.

" Number of articles reporting item/number of articlesto which itemis applicable.
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Table4

Results of previous review on RCTs reporting HRQOL evaluation by the Efficace’s checklist

Conceptual M easur ement M ethodology Interpretation
A priori Rationale  for Psychometric Cultural Instrument Baseline Timing of Clinical Presentation of
hypothesis instrument properties validity administration compliance assessments Missing datasignificance results in
N stated reported reported verified reported reported documented documented addressed general
Our study Gastrointestinal 24 416 % 20,8% 91,6% 91,6% 54,1% 87,5% 100% 62,5% 33,3% 95,8%
surgery (2006-2007)
Efficace [Prostate cancer (198024 13% 29% 87% 81% 25% 46% 96% 54% 12% 67%
11] -2001)
Efficace [Brain cancer (1980-5 20% 80% NA 50% 0% 100% 100% 60% 40% 80%
12] 2001)
Bottomley Non-small-cell-lung 29 31% 34,5% NA 13/13 34,5% 13,8% 29/29 62% 20,7% 58,6%
[14 1 cancer (1980-2002)
Efficace [Colorectal cancer 31 25,8% 9,7% 100% 94,7% 9,7% 61,3% 100% 48,4% 12,9% 93,5%
17 ] (1980-2003)
Efficace [Leukaemia (1980-9 22,2% 55,5% 100% 100% 66,6% 83,3% 100% 66,6% 44,4% 100%
18] 2007)
Gujral [19 Surgery for colorectal 8  50% 87,5% NA NA 25% 20% 8/8 50% 66,6% 62,5%
cancer (1980-2006)
]
Blazeby [Surgical oncology 33 72,7 % 90,9 % NA NA 63,6% 45,4% 90,9% 54,5% NA NA
26 ] (1985-2005)
Efficace [Cancer clinical trials159 28,9% 47,8% 94,3% 96,6% 30,8% 75,5% 99,4% 74,8% 24,5% 93,1%
27] (1990-2004)
NA= not available
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