Original Article

The Eurcpean Journal of Obesity

Obes Facts 2010;3:353-356
DOI: 10.1159/000322940

Published online: December 10, 2010

Use of Causal Language in Observational Studies of

Obesity and Nutrition

Stacey S. Cofield® Rachel V. Corona®

2 Department of Biostatistics, School of Public Health,
® Department of Epidemiology, School of Public Health,

David B. Allison®¢

¢ Nutrition Obesity Research Center, University of Alabama at Birmingham, Birmingham, AL, USA

Keywords
Epidemiology - Nutrition - Obesity - Causal language -
Observational studies

Summary

Objective: To assesss the inappropriate use of causal
language in studies on obesity and nutrition. Methods:
Titles and abstracts of 525 peer-reviewed papers in the
4 leading journals in the fields of obesity and nutrition
were scrutinized for language implying causality in ob-
servational studies published in 2006. Results: Such
misleading language appeared in 161 papers (31%) inde-
pendent of funding source. Remarkably 49% of studies
lacking statistically significant primary outcomes used
misleading language compared to 29% of those with
p values < 0.05 (chi square p< 0.001). Exculpatory lan-
guage was present in the body of the text in 19% of the
161 studies. Conclusion: We suggest that editors and re-
viewers evaluate submissions for misleading reporting.

Introduction

Randomized controlled experiments are generally recognized
as allowing strong inferences about causation [1] although
studies of mechanisms require different designs. In contrast,
observational, nonrandomized studies (including those typi-
cally labeled ‘epidemiologic’), though capable of demonstrat-
ing associations and supporting inferences, do not generally
justify statements about causation. Language implying cause
and effect relationships is sometimes inappropriately used in
reports of observational studies and has the potential to mis-
lead some scientifically trained readers and more so mass

media reporters, clinicians and the general public with less
scientific background. Regardless of cause, journal editors, re-
viewers and authors of obesity and nutrition research papers
need to be vigilant about inappropriately used causal lan-
guage in reports of observational studies. This is especially so
regarding titles and abstracts, which often are the reader’s
only exposure to study results.

Our search of PubMed for the keywords ‘nutrition” and
‘obesity’ identified over 14,000 titles [2]. Of these, 14% had
only a title (no abstract) and 7% only a title and abstract (no
full paper available). Only 22% of the 79% with a full text op-
tion had free access. Hence, we focused on titles and abstracts
to assess the frequency of inappropriate use of causal lan-
guage in observational studies in the four leading nutrition
and obesity journals, although we analyzed the full text. Be-
cause of concerns that industry funding leads to biased report-
ing of nutrition and obesity research [3], we assessed whether
the frequency of the use of causal language differed by source
of funding.

Material and Methods

Data Sources

All reports of non-experimental, human observational studies from the
2006 volumes of the American Journal of Clinical Nutrition, Journal of
Nutrition, Obesity and the International Journal of Obesity were re-
viewed for use of causal language in titles or abstracts. According to the
Institute for Scientific Information’s (ISI) 2007 impact factor scores,
these are the four highest ranking non-proceedings journals in ISI’s cat-
egory of ‘nutrition and dietetics’ that publish original empirical papers.
All articles published in 2006 in each of these journals were evaluated to
determine eligibility for inclusion and assessed for other factors (author
affiliation, funding source, etc. see below). A total of 1,617 articles were
retrieved from 2006 issues of American Journal of Clinical Nutrition,
Journal of Nutrition, Obesity and the International Journal of Obesity

(fig. 1a).
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| 1a) Total number of articles retrieved from 2006 journal databases = 1617 l
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Number of excluded articles (1092):

Number of articles meeting inclusion
criteria observational studies = 525

* Not studies = 435
* Not human studies = 286

N

* Non-observational studies = 371

O

Number of articles with causal
language in title or abstract= 525

Number of articles without causal
language in the title or abstract = 364

1b) Examples of Types of Causal Language Considered
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* effect, effect modifier, modify * associated
* increase, decrease * related
* improve * correlated
L - i

Fig. 1. a Protocol for article selection. b Ex- !nﬂuence predicts
* impact

amples of types of causal language.

Language Implying Causation:

Non-Causal Language:

Inclusion and Exclusion Criteria

We only included original human observational studies. Thus we ex-
cluded studies of non-humans (286 articles), methodological articles, re-
views and meta-analyses, i.e. articles not describing empirical studies of
raw data (n = 435) and experiments randomizing to an independent vari-
able under investigation (n = 371). This resulted in 525 articles for inclu-
sion (fig. 1a).

Determination of Causal Language

Each observational study was independently reviewed for the presence of
language implying causation in the title and abstract by two reviewers
from the UAB Departments of Biostatistics and Epidemiology. Causal
language was classified as ‘none’ (no use) or ‘used’ in title, in abstract or
in both title and abstract in which case the specific word or phrase indicat-
ing causality was recorded. Examples of language implying causation are
shown in figure 1b. When such language was used, it was noted whether a
statement disavowing causation was present in the Discussion section.
Discrepancies between the independent reviewers were adjudicated by
consensus of the 3 investigators.

Covariates

Other variables were recorded for use in secondary analyses: i) study design
(cross-sectional, case control, or cohort), ii) p value for primary outcome of
the study recorded as exact p value less than a given significance level (e.g. p
<0.05), and iii) source of funding as ‘non-industry funded’, ‘industry funded’
or ‘no listed funding source’ in Acknowledgements, Funding Source section
or footnotes on the title page. To be classified as a non-industry funded
study, the text had to specify a non-industry source, e.g. government agency,
research university or non-profit independent research organization. Indus-
try funded studies listed a for-profit affiliation. If a paper claimed: ‘There
was no funding/outside support for this study’, but the author(s) were em-
ployed by industry, we considered the funding source to be industry funded.
Studies by authors not directly affiliated with industry yet lacking a listed
source of support were classified as having ‘no listed funding source’.

Statistical Analysis
Inter-rater reliability was assessed by percent agreement between 2 re-
viewers of papers assessed for any causal language use (title, abstract or
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both) and by « coefficients (+ SE), a common metric of reliability for cat-
egorical data [4]. All descriptive statistics are reported as N and percent
(%) of N. Proportion or causal language use was compared using a ” test
or Fisher’s Exact Test, where appropriate. Two-tailed p values are pro-
vided for descriptive purposes to indicate imbalances between groups,
with o, the nominal type 1 error rate, set to 0.05. No adjustments were
made for multiple testing. Data analysis was carried out using JMP ver-
sion 8.0 (SAS Institute Inc; Cary, NC, USA).

Results

Inter-Rater Reliability

The reviewers agreed on use of any causal language, regard-
less of location (title, abstract, or both) in 512 of the 525 pa-
pers (97.5% agreement), resulting in a k of 0.94 + 0.016. Eight
of the 13 papers with reviewer disagreement (62% ) contained
casual language arrived at by consensus.

Descriptive and Inferential Statistics

Table 1 provides descriptive statistics of the presence of causal
language according to journal, design, mention of statistical sig-
nificance and funding source of the articles. Of the 525 papers,
161 (31%) used causal language in the title (7%), abstract
(57%) or both (39%), and 31 (19%) included a statement that
disavowed causation. The majority of the 525 articles were
cross-sectional (266, 51%) whereas only 3% (18) were case
control studies. There was nominally more causal language in
case control studies compared to other study types (50% vs.
30% in cohort and 30% in cross-sectional studies; p = 0.0660,
Fisher’s exact test). The majority of articles (419 or 80%) were
non-industry funded; there was no significant difference in the
use of causal language by source of funding (p = 0.6825).
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Table 1. Use of

Number of articles Number with causal p value®
causal language (Y/N) % of 525 ) o
in leading nutrition (o ) TG (7))
journals 2006 Journal AICN 142 (27.0%) 23 (16.2%) <0.0001
O 174 (33.1%) 41 (23.6%)
JON 70 (13.3%) 39 (55.7%)
OBS 139 (26.5%) 58 (41.7%)
Study design case control 18 (3.4%) 9 (50.0%) 0.0660%*
cohort 241 (45.9%) 73 (30.3%)
cross sectional 266 (50.7%) 79 (29.7%)
Manuscript primary result "not significant’ (>0.05) 69 (14.0%) 34 (49.3%) 0.0006
p-value ’significant’ (<0.05) 423 (86.0%) 121 (28.6%)
Industry funding source no 419 (79.8%) 125 (29.8%) 0.6774
not indicated 64 (12.2%) 21 (32.8%)
yes 42 (8.0%) 15 (35.7%)

AJCN = American Journal of Clinical Nutrition; JON= Journal of Nutrition; OBS = Obesity, 1JO = International Journal of

Obesity.

*Chi-square comparison of number with causal language.
** Fisher’s exact test, p < 0.05 considered significant difference.

Only 6% Of the 525 papers did not include a p value asso-
ciated with the primary endpoint; of those that did 86% (423)
had p values < 0.05. While 29% of papers with a significant
p value used causal language, 49% of those with p > 0.05 used
causal language (p = 0.0006). The location of causal language
differed by the significance level associated with the primary
endpoint (p = 0.0016). 12 (17%) of the papers with a nonsig-
nificant p value used causal language in both the title and ab-
stract while 32% (22) of these papers used causal language in
the abstract only. For papers with a significant result asso-
ciated with the primary outcome, 12% (50) used causal lan-
guage in the abstract and title, 15% (65) in the abstract only
and 1% (6) in the title only.

Discussion

The quality of reporting of observational studies is an impor-
tant issue [S]. We found inappropriate use of causal language
in the abstracts or titles of almost one third of human observa-
tional obesity or nutrition related study reports in four major
obesity and nutrition journals. This is troubling because it
misleads readers, particularly those who only peruse titles and
abstracts. This may be especially true for less scientifically
trained readers including reporters in the mass media who
often have little scientific training and often describe them-
selves as having difficulty with key tasks involved in scientific
reporting [6, 7]. Only a small proportion of articles included a
disclaimer or statement of study limitations further increasing
the risk of readers misapprehending the importance of the
findings. While observational studies can contribute to the
evidence supporting an accurate inference of causation, it re-

Use of Causal Language in Observational
Studies

quires understanding of design, analysis and statistical inter-
pretation to determine whether a single observational study
was designed, analyzed and executed sufficiently well to war-
rant an inference of causation.

Notably, we found that source of funding was not a deter-
minant of the inappropriate use of causal language. In this
one aspect then, in contrast to implications in the literature
[8], yet consistent with other recent findings [9], these results
suggest that industry-funded research is not necessarily re-
ported any less accurately than is non-industry-funded re-
search. However, only a relatively small proportion of obser-
vational studies in this area were funded by industry, leaving
us with only 42 such studies to use in this comparison, a limi-
tation of our study which lacked the power to determine a sta-
tistically significant difference. There are two other limita-
tions to our analyses. Whereas we examined the title and the
abstract for use of causal language in only four journals, we
did select the four highest ranked by ISI’s 2007 impact factor
score. Our analysis was limited to the fields of obesity and
nutrition; results might be different in other fields.

Given the limitations, the implications of our findings are
severalfold. First, readers should be aware that the fact that
statements implying causation can be found in the abstracts of
peer-reviewed papers or quoted in secondary sources citing
those papers does not necessarily imply that conclusions of
causation are warranted but that readers have to carefully
examine study designs themselves. Second, the fact that the
rates varied so much by journal suggests that editorial and/or
authorship practices may vary substantially among journals,
leaving some with more opportunity for improvement. Third,
our results can be seen as setting a benchmark of practices in
2006. Having established a protocol, it should not be difficult
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for editorial staff to collect such information on an ongoing
basis as a way of assessing the rigor of their own editorial
practices and monitoring for improvements over time.
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