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Background: Quality of reporting (QR) in industry-funded research is a concern of the scientific community. Greater scrutiny of
industry-sponsored research reporting has been suggested, although differences in QR by sponsorship type have not been
evaluated in weight loss interventions.
Objective: To evaluate the association of funding source and QR of long-term obesity randomized clinical trials (RCT).
Methods: We analysed papers that reported long-term weight loss trials. Articles were obtained through searches of Medline,
HealthStar, and the Cochrane Controlled Trials Register between the years 1966 and 2003. QR scores were determined for each
study based upon expanded criteria from the Consolidated Standards for Reporting Trials (CONSORT) checklist for a maximum
score of 44 points. Studies were coded by category of industry support (0¼no industry support, 1¼ industry support, 2¼ in
kind contribution from industry and 3¼duality of interest reported). Individual CONSORT reporting criteria were tabulated by
funding type. An independent samples t-test compared the differences in QR scores by funding source and the Wilcox–Mann–
Whitney test and generalised estimating equations (GEE) were used for sensitivity analyses.
Results: Of the 63 RCTs evaluated, 67% were industry-supported trials. Industry funding was associated with higher QR score in
long-term weight loss trials compared with nonindustry-funded studies (mean QR (s.d.): industry¼ 27.9 (4.1), non-
industry¼23.4 (4.1); Po0.0005). The Wilcox–Mann–Whitney test confirmed this result (Po0.0005). Controlling for the year
of publication and whether the paper was published before the CONSORT statement was released in the GEE regression
analysis, the direction and magnitude of effect were similar and statistically significant (P¼ 0.035). Of the individual criteria that
prior research has associated with biases, industry funding was associated with greater reporting of intent-to-treat analysis
(P¼0.0158), but was not different from nonindustry studies in reporting of treatment allocation and blinding.
Conclusion: Our findings suggest that the efforts to improve reporting quality be directed to all obesity RCTs, irrespective of
funding source.
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Introduction

Research studies in biomedical journals are increasingly

scrutinised, not only for their scientific findings and clinical

and public health implications, but also because of y concerns

about misleading reporting of industry-sponsored research.1

The above quotation, the opening line in an editorial in

the Journal of the American Medical Association (JAMA), evinces

strong concern regarding potential influence of industry

sponsorship in the literature. The editors of JAMA, in

reaction to the concern, suggested policies of extra scrutiny

for industry-funded research. In response, an editorial in BMJ

decried this as unfair and absurd.2

For the scientific community and society at large, to

benefit maximally from biomedical research, the quality and

integrity of each step in the research process must be

maximised. Such steps include (1) selection of relevant

questions; (2) design of research suitable to address those
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questions; (3) rigorous execution of the design; (4) faithful

recording of the data; (5) appropriate statistical analysis of

the data; (6) a decision to publish a report of study; (7) clear,

accurate and thorough reporting of the study and (8)

reasonable ‘second-level’ dissemination and interpretation

of the findings in press releases, mass media coverage,

scholarly reviews, expert testimony, blue ribbon panels and

other venues. In each of these steps, there is an opportunity

for some factors to inappropriately exert influence.

One such factor that is frequently discussed is financial

duality (a.k.a ‘conflict’) of interest (DOI).3 Indeed, at least

three papers4–6 suggest that in nutrition and obesity

research, published papers in which authors were funded

by or had other financial ties to industry were more likely

than were other papers to contain results or interpretations

that favor the industry or company producing the product or

service under study. Similar findings have been observed on

multiple occasions in other areas of biomedical research.7,8

The reasons for and appropriate interpretation of these

findings remain open to question.9 Nevertheless, concern

about inappropriate influences (be they from financial or

other DOIs) remains. The most common suggestion for

dealing with the potential for inappropriate influence

because of financial DOIs is disclosure of the DOI. However,

disclosure is likely to be at best ineffectual5 and at worst

antithetical to focusing on scientific method,10 derogatory

toward industry-funded authors,11 and possibly productive

of exactly the biases it is intended to diminish.12

Hence, we believe it will be more fruitful to identify factors

that lead to better or poorer performance in each of the

stages listed above hopeing that identification of such factors

may lead to ideas about policies and practices that can

minimise inappropriate influences and maximise perfor-

mance. If we are to maintain the public trust, crucial for

many reasons,13 we must investigate this area.

In this paper we focus on step 7 of the list of research steps

presented above and ask whether industry funding leads to

better or worse reporting of large, long-term randomized

clinical trials (RCTs). We focus on RCTs for obesity treatment.

This is an especially important area. Obesity is quite

prevalent and causes a number of ill effects including earlier

mortality.14 New and better obesity treatments are needed

and, as NIDDK wrote, ‘Well conducted clinical trials are the

fastest and safest way to find improved treatments and

preventions.’15

Methods

Reports evaluated

The database16–78 of the papers evaluated has been described

earlier.79 In brief, studies were selected by searching Medline

(from 1966 to September 2003), HealthStar (from 1975 to

September 2003) and the Cochrane Controlled Trials Register

(from 1990 to September 2003). Inclusion criteria were

(a) a randomized controlled trial; (b) a sample consisting of

overweight or obese adults with a mean body mass index

X25 kg/m2; (c) investigation of a weight loss intervention

and (d) duration of patient follow-up X1 year. Exclusion

criteria were (a) patients were required to attain a weight loss

target to qualify for study enrollment; (b) the weight loss

intervention was not approved for clinical use and (c) the

weight loss intervention was approved only for short-term

use.79

Primary outcome measure

The primary outcome measure was quality of reporting (QR).

QR was independently determined by two reviewers and

summarized earlier by Thabane et al.79 Briefly, the authors

used the CONSORT statement80,81 to assess QR. For each

trial, through an independent double review, the authors

determined whether each of 44 detailed CONSORT reporting

criteria contained within the checklist were satisfied. Eight of

the 44 CONSORT criteria associated with methodologic

quality from the Results and Methods sections were exam-

ined. The CONSORT statement is considered as the medical

industry standard of reporting and contains elements that

have been used to evaluate methodologic quality of RCTs.82,83

Face and content validity have been evaluated for the

CONSORT statement, which has been endorsed by numerous

peer-reviewed journals and scientific organizations.83

Assessment of industry support

A full copy of each paper was independently reviewed by

each of two authors and placed into one of the four

categories defined in Table 1. The two reviewers then

compared their codings of funding source, which was

determined from financial information disclosed in each

publication and an agreement of more than 89% (56 of 63

publications) was obtained. The remaining seven publica-

tions were reexamined and consensus was reached between

the two reviewers. In all but two cases, the discrepancies were

the result of a transcription error or oversight on the part

of one coder and were corrected. In the last two cases,

the disagreement entailed a question regarding ‘whether

funding from a for-profit foundation established by, but

Table 1 Categories of industry support

Category 0. None. No industry support was noted in the paper, and no author

was an employee of a for-profit company making the product or service under

study.

Category 1. Industry supported. Industry was listed as funding the study; an

author was employed by a for-profit company making the product or service

under study, or both.

Category 2. In Kind contributions. The study was not industry-supported as

defined in category 1, but a for-profit company making the product or service

under study donated product for use in the study.

Category 3. Duality of Interest reported. The study did not fit into categories 1

and 2 as defined above but one or more authors disclosed a financial tie to a

for-profit company making the product or service under study.
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independent of, a for-profit pharmaceutical company con-

stituted industry support’. Owing to the difficulty in reach-

ing a definitive decision on this and because there were only

two such studies, we ran all analyses twice, first with these

coded as nonindustry and then in a sensitivity analysis

coding these studies as industry-funded.

Statistical analysis

Descriptive statistics (mean and s.d.) are tabulated (Table 2).

The primary inferential analysis consisted of a simple

independent samples t-test on the QR scores comparing

category 0 (no industry funding) with category 1 (industry

funded). Subsequently, a number of sensitivity and second-

ary analyses were conducted including (1) repeating the

primary analysis with a nonparametric Wilcox–Mann–Whitney

test; (2) repeating the primary analysis using generalised

estimating equations (GEE)84 to account for possible cluster-

ing within journals to allow for possible correlation in the

residuals by journal; (3) using the GEE regression to control

for both, whether the paper was published after the 1996

publication of the CONSORT guidelines80,81 on reporting of

RCTs and year of publication; (4) repeating all analyses using

only nondrug studies (there were no drug studies in category

0); (5) repeating all analyses after recoding studies in

categories 2 and 3 as in category 0 (i.e., nonindustry funded);

(6) repeating all analyses after excluding four nonindustry

studies where funding source was not specified. The criterion

for statistical significance was set at a two-tailed a of 0.05. All

analyses were done using SPSS (version 15.0).

Results

Table 2 contains descriptive statistics. As can be seen, the

majority (close to 2/3) of long-term weight loss studies are

industry-funded. The variances in QR scores are almost

identical for industry- and nonindustry-funded studies, but

QR scores tend to be higher (i.e., better reporting) for

industry-funded studies. QR scores for industry-funded drug

studies tended to be higher than industry-funded nondrug

studies.

The t-test strongly indicated that the average QR was

significantly higher for industry-funded than nonindustry-

funded studies (t¼4.02; Po0.0005; df¼57), with no

evidence of heteroscedasticity by Levene’s test (P¼ 0.640).

This was confirmed by the Wilcox–Mann–Whitney test

(Po0.0005) and the GEE analysis (Po0.0005). In a GEE

regression analysis conditioning on year of publication and

an indicator variable for whether the paper was published

after the 1996 CONSORT statement was released, the result

was in the same direction and remained statistically

significant (P¼0.0354). When examining only nondrug

studies, the statistical significance was diminished with the

much smaller sample size, but again, results were in the same

direction (see Table 3). In addition, all analyses were repeated

Table 2 Descriptive statistics of reporting quality scores by industry support

Category of industry support n Mean QR Score s.d. QR Min Max 5th Pctl 25th Pctl 50th Pctl 75th Pctl 95th Pctl

0. None 21 23.4 4.1 16.0 34.0 17.0 21.0 23.0 25.0 29.0

1. Industry funded 38 27.9 4.1 19.0 34.0 19.0 25.0 29.0 31.0 34.0

1a. Drug studies 22 29.5 2.5 25.0 34.0 25.0 28.0 30.0 31.0 34.0

1b. Nondrug studies 16 25.7 4.9 19.0 34.0 19.0 22.0 24.5 29.5 34.0

2. In kind contribution 2 26.0 7.1 21.0 31.0 F F F F F

3. Duality of interest 2 26.0 1.4 25.0 27.0 F F F F F

Pctl, percentile; F, percentiles not meaningful; QR, quality of reporting.

Table 3 Summary of inferential testingFestimated mean difference of industry funded verses nonindustry funded and P-values

Category 0 (n¼21) vs

1. All studies (n¼ 38)

Category 0 (n¼ 21) vs 1. Only

nondrug studies (n¼ 16)

Category 0, 2, 3 (n¼25) vs

1. All studies (n¼ 38)

Estimated mean difference (95% CI) 4.49 (2.25–6.72) 2.31 (�0.70 to 5.31) 4.07 (1.95–6.19)

P-values

t-test o0.0005 0.1287 o0.0005

Wilcox–Mann–Whitney test o0.0005 0.1951 o0.0005

GEEa o0.0005 0.0847 o0.0005

GEE controlling for year and for before 1996a 0.0354 0.5711 0.0388

Abbreviation: GEE, generalised estimating equations. Category of industry funding: 0, none; 1, industry funded; 3, in kind contribution; 4, duality of interest. aSome

models failed to converge because of small cell counts.
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recoding the two aforementioned studies supported by for-

profit foundations established by pharmaceutical companies

as being industry supported. Finally, all analyses were

repeated after excluding four nonindustry studies, where

the funding source was unspecified. Results from the final

two analyses were virtually identical to those of other

analysis strategies (data not shown).

Discussion

The results of this study show that industry funded studies

are associated with higher QR on average. In this relatively

small sample of weight loss studies restricted to both those

that were relatively large and long-term, it was difficult to

disentangle the independent effects or association of

industry funding from that of whether the study was a drug

study, both associated with better reporting.79 Nevertheless,

even when examining only nondrug studies, the numeri-

cally superior QR was found for industry-funded research,

though the statistical significance was diminished. Future

research should evaluate whether such associations exist for

shorter-term studies and smaller studies.

For the scientific process to proceed effectively, it is

important that all studies, both industry-funded and not,

be reported with the highest quality possible. This is because

it is through the comprehension of published research

reports that the scientific community at large can judge

the merits and import of the findings.10 If industry-funded

reporting was of lower quality than nonindustry-funded

reporting, this would exacerbate existing concerns about

potential biases being created by industry funding.5 In

contrast, our results suggest that, if anything, industry

funding is associated with higher reporting quality. This

suggests that, while continued efforts to improve reporting

quality are warranted, such efforts should be directed at

nonindustry-funded research at least as much as at industry-

funded research. A benefit of the greater funding offered by

industry, the greater scrutiny of industry, or perhaps greater

concern or training of industry personnel for rigorous

reporting may be an enhancement of the overall reporting

quality in the literature, at least for long-term weight loss

studies.
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et al. Effect of sibutramine on weight maintenance after weight
loss: a randomised trial. STORM study group. Sibutramine trial
of obesity reduction and maintenance. Lancet 2000; 356:
2119–2125.

57 Lindgarde F. The effect of orlistat on body weight and coronary
heart disease risk profile in obese patients: the Swedish Multi-
morbidity Study. J Intern Med 2000; 248: 245–254.

58 McMahon FG, Fujioka K, Singh BN, Mendel CM, Rowe E, Rolston
K et al. Efficacy and safety of sibutramine in obese white and
African American patients with hypertension: a 1-year, double-
blind, placebo-controlled, multicenter trial. Arch Intern Med 2000;
160: 2185–2191.

59 Metz JA, Stern JS, Kris-Etherton P, Reusser ME, Morris CD, Hatton
DC et al. A randomized trial of improved weight loss with a prepared
meal plan in overweight and obese patients: impact on cardio-
vascular risk reduction. Arch Intern Med 2000; 160: 2150–2158.

60 Rossner S, Sjostrom L, Noack R, Meinders AE, Noseda G. Weight
loss, weight maintenance, and improved cardiovascular risk
factors after 2 years treatment with orlistat for obesity. European
Orlistat Obesity Study Group. Obes Res 2000; 8: 49–61.

61 Ashley JM, St Jeor ST, Schrage JP, Perumean-Chaney SE,
Gilbertson MC, McCall NL et al. Weight control in the physician’s
office. Arch Intern Med 2001; 161: 1599–1604.

62 Ditschuneit HH, Flechtner-Mors M. Value of structured meals for
weight management: risk factors and long-term weight main-
tenance. Obes Res 2001; 9 (Suppl 4): 284S–289S.

63 McManus K, Antinoro L, Sacks F. A randomized controlled trial of
a moderate-fat, low-energy diet compared with a low fat, low-
energy diet for weight loss in overweight adults. Int J Obes Relat
Metab Disord 2001; 25: 1503–1511.

64 Rothacker DQ, Staniszewski BA, Ellis PK. Liquid meal replace-
ment vs traditional food: a potential model for women who
cannot maintain eating habit change. J Am Diet Assoc 2001; 101:
345–347.

65 Smith IG, Goulder MA. Randomized placebo-controlled trial of
long-term treatment with sibutramine in mild to moderate
obesity. J Fam Pract 2001; 50: 505–512.

66 Tuomilehto J, Lindstrom J, Eriksson JG, Valle TT, Hämäläinen H,
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