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T he receipt of payments or other valuable or desired 
items from the pharmaceutical industry is consid-
ered a financial conflict of interest among health 

care providers.1 However, it has been found to be wide-
spread2–7 and has been linked to provider behaviour.8–10 
Receipt of a meal at which a specific drug is promoted has 
been linked to increased prescribing of that drug.8 Accep-
tance of payments from the biopharmaceutical industry has 
been associated with increased brand-name prescribing.9,10 
Industry relationships are particularly common among aca-
demic scientists.11 In the United States, many research proj-
ects have been facilitated by section 6002 of the Affordable 
Care Act, the so-called sunshine clause, which mandates for-
profit companies marketing a health care product to report 
payments to prescribing physicians.12

Conflict may be even more apparent with respect to the 
results of research and their interpretation. A Cochrane 
review of 75  papers showed consistently that industry-
sponsored studies have more favourable efficacy results and 
conclusions than do studies not sponsored by industry while 
minimizing harms.13 Other investigators have shown that 
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Background: Despite the abundant research on financial conflict of interest regarding provider behaviour and the interpretation and 
results of research, little is known about the relation between these conflicts in academia and the trajectory of one’s academic career. 
We performed a study to examine whether the presence of financial ties to drug makers among academics is associated with 
research productivity.

Methods: We hand-searched 3 high-impact general medical journals (New England Journal of Medicine, JAMA and The Lancet) 
and 3 high-impact oncology journals that publish original science (The Lancet Oncology, Journal of Clinical Oncology and Journal of 
the National Cancer Institute) to identify physicians based in the United States who were first or last authors on original papers on 
hematologic or oncologic topics that appeared in 2015. We ascertained their publication history from Scopus and their personal and 
research payments from the Centers for Medicare & Medicaid Services’ Open Payments Web site (2013–2015). The strength of 
association between general (personal) financial payments from 2013 to 2015 and publications from 2013 to 2016 was determined 
by multivariate regression.

Results: Our sample consisted of 435 physicians who had authored a median of 140 publications, earning a median h-index of 36 
and a median of 5639 citations. The median total of general payments from 2013 to 2015 was US$3282 (range $0–$3.4 million), and 
the median amount of research payments was US$3500 (range $0–$23 million). General payments were associated with contempo-
rary publications, with an increase of 1.99 papers (95% confidence interval [CI] 1.1 to 2.9) per $10 000 in payments. This association 
persisted in multivariate analysis after adjustment for prior publications, seniority and research payments (0.84 papers [95% CI 0.15 
to 1.5] per $10 000 in payments).

Interpretation: The findings suggest that there is a positive association between personal payments from drug makers and publications, 
and that this association persists after adjustment for prior publications, time since medical school graduation and research payments.
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industry-sponsored cost-effectiveness analyses are more likely 
to reach favourable conclusions.14 Recently, Ahn and col-
leagues15 reported that a principal investigator’s personal 
financial ties to drug makers are linked to positive study 
conclusions.

Despite the abundant research on financial conflict of 
interest regarding provider behaviour and the interpretation 
and results of research, little is known about the relation 
between these conflicts in academia and the trajectory of 
one’s academic career. Some investigators are concerned 
that excessive stigma regarding financial conflict may even 
harm physicians’ careers,16,17 as publications constitute a 
metric of academic success. Prior studies have explored the 
relation between payments to investigators and the out-
comes of research,18–24 the relation between payments or 
gifts and prescriber behaviour9,10 and even editorial attitudes 
toward drug products.25,26 We performed a study to examine 
whether the presence of financial ties to drug makers among 
academics is associated with research productivity. We also 
sought to determine whether such associations persist after 
accounting for seniority, prior scholarship and total research 
payments.

Methods

Sample
Our study was conducted between Oct. 1 and Dec. 31, 2016. 
We sought to create a set of clinician-researchers who were 
first or last author on a cancer paper in a top journal in 2015. 
We focused on hematologist oncologists because of the 
unique concern of conflict in this field.27 Authors had to be 
based in the US, as the Affordable Care Act’s sunshine clause 
mandates disclosure only for these people. Authors had to be 
clinicians (MD or DO [Doctor of Osteopathic Medicine]), as 
the disclosure clause applies only to practising doctors.

We hand-searched the 3 general medical journals with the 
highest impact factor (New England Journal of Medicine, JAMA 
and The Lancet) and the 3 oncology journals with the highest 
impact factor that publish original science (The Lancet Oncol-
ogy, Journal of Clinical Oncology and Journal of the National Can-
cer Institute) for all original articles on a hematologic or onco-
logic topic appearing in 2015. We extracted the title, the first 
and last authors, and whether the author was based in the US 
or abroad based on the disclosed institutional association. We 
then eliminated all authors who did not have an MD degree, 
were based outside of the US or worked for the biopharma-
ceutical industry. Biopharmaceutical employees were elimi-
nated as we were interested in the relation between financial 
conflicts and career productivity among academic oncologists. 
Receipt of funding was not among the inclusion criteria. The 
journals were searched by 2  reviewers; differences were 
resolved by discussion.

Identification of financial conflicts
We searched the Open Payments Web site of the Centers 
for  Medicare & Medicaid Services (https://www.cms.gov/
openpayments/) for payments from biopharmaceutical com-

panies with at least 1 product on the US market (companies 
that do not yet have a product on the US market are not 
included in the sunshine clause). General and research pay-
ments were recorded for the period 2013–2015 (prior years 
are not included in the sunshine clause’s disclosures). General 
payments are those typically made directly to the physician, 
often for consulting or honoraria, whereas research payments 
are typically paid to the institution.

Documentation of publication records
For each author in our data set, we searched Scopus, using 
“Author Search,” and recorded his or her total publications, 
total citations and h-index. Limited evidence suggests that 
Scopus is highly accurate at identifying an author’s publica-
tions.28 We then exported the author’s publications to Excel 
and sorted by year of publication. We ascertained the number 
of papers published before 2013 and the number of papers 
published from 2013 to 2016.

Years since medical school graduation
For each author, we performed a Google search to identify a 
Web site that listed the number of years that he or she had 
been in practice since completing medical school. In cases in 
which the year of graduation was found, we subtracted this 
number from 2016 to calculate the number of years since 
graduation.

Statistical analysis
We summarized descriptive statistics of our data set, after 
removing outliers by leverage and Cook’s distance for our 
principal regression analysis. We performed simple linear 
regression analysis to ascertain the strength of association 
between general (or personal) financial payments from 2013 
to 2015 and publications from 2013 to 2016. We then 
expanded this regression to a multivariate model, adjusting for 
years since medical school, research payments and publica-
tions before 2013. Our multivariate regression asked the ques-
tion: “Adjusting for career productivity, seniority and research 
funding, is there a persistent association between general pay-
ments to physicians and scholarly output?” All included vari-
ables in the model were prespecified, and no additional 
covariates were examined. Residuals were examined. Pay-
ments are expressed in 2015 US dollars. Our analysis was per-
formed with the use of Stata version 13.0 (StataCorp).

Ethics approval
As our study used information that is publicly available only, it 
did not require institutional ethics review board approval.

Results

We identified 435  physician authors who were first or last 
author on a hematology oncology paper in the journals 
searched. The characteristics of these doctors are shown in 
Table 1. Notably, the median number of years since medical 
school was 24. The physicians had authored a median of 
140  publications, earning a median h-index of 36 and a 
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median of 5639  citations. The median total of general pay-
ments from 2013 to 2015 was $3282, although the range was 
wide ($0–$3.4 million). The median amount of research pay-
ments from 2013 to 2015 was $3500 (range $0 to > $23 mil-
lion). Waterfall plots of general and research payments are 
presented in Figure 1 and show the distribution of payments 
to this group.

Simple linear regression to examine the correlation 
between papers published before 2013 and those published in 
2013–2016 showed a statistically significant correlation (slope 
[β coefficient] = 0.19, 95% confidence interval [CI] 0.17 to 
0.20) (Figure 2). We then performed our primary analysis of 
interest, examining to what degree general payments were 
associated with publications. Again, we noted a significant rela-
tion, with a slope of 1.99 (95% CI 1.07 to 2.90), meaning an 
increase of 1.99 papers per every $10 000 increase in payments 
(Figure 3). Full details of the analysis are given in Table 2.

Multivariate analysis confirmed a persistent positive associ-
ation between personal payments and publications, with a 
smaller magnitude of effect, 0.84 (95% CI 0.15 to 1.5) papers 
per every $10 000 in payments (Table 2). This means an 
increase of 0.84 papers per every $10 000 in payments. Given 
that the median number of papers published in this period 
was 40, we found an increase in publications of 5.0% (unad-
justed analysis) or 2.1% (adjusted analysis) per $10 000 in 
payments.

Interpretation

We found that, among US-based physicians who had a first- 
or last-authored hematology oncology paper in a high-impact 
journal, personal payments from the biopharmaceutical indus-
try were positively associated with publication, and this rela-
tion persisted even after adjustment for years since graduation 
from medical school (a measure of seniority), prior publica-
tions and pharmaceutical company research funding reported 
under the sunshine clause of the Affordable Care Act. Our 

Table 1: Characteristics of physicians with a first- or last-authored paper on a 
hematologic or oncologic topic in a high-impact journal in 2015

Characteristic Median (range)
25th 

percentile
75th 

percentile

Frequency as corresponding 
author

1 (0 to 3) 0 1

Years since medical school 
graduation

24 (1 to 61) 17 33

No. of publications 140 (1 to 1906) 52 253

No. of citations 5639 (0 to 116 544) 1452 13 448

h-index 36 (0 to 172) 18 56

No. of papers before 2013 86 (0 to 1486) 24 175

No. of papers in 2013–2016 40 (0 to 423) 22 68

Total general payments, $ 3282 (0 to 3 369 193) 0 32 578

Total research payments, $ 3500 (0 to 23 132 162) 0 691 797
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Figure 1: Waterfall plots showing the distribution of general payments 
(top) and research payments (bottom). Each physician is represented 
by 1 vertical bar, and the baseline is set to the median payment.
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Figure 2: Correlation between publications before 2013 and those in 2013–2016.
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Figure 3: Correlation between general (personal) payments from the biopharmaceutical industry to physicians in 2013–2015 and 
number of papers published in 2013–2016.



OPEN
Research

 CMAJ OPEN, 6(1) E61

findings suggest that career productivity is positively affected 
by personal payments from drug makers.

Some investigators are concerned that current policies 
against conflict of interest, which largely are confined to 
forms of disclosure, may be used to cast aspersions on con-
flicted biomedical researchers.29 The editor-in-chief of the  
New England Journal of Medicine has been critical of policies 
that restrict review or editorial articles to authors free of 
financial conflicts.30 Our results provide a reassuring note. 
The acceptance of industry payments is not associated with 
fewer publications; thus, prohibitions against financial conflict 
of interest are not currently so daunting that they hinder 
researchers’ careers. Further prohibitions may be considered.

What drives our observation? There are 2 distinct possi-
bilities underlying the association we report. First, the bio-
pharmaceutical industry preferentially seeks and compen-
sates the advice of physicians who are likely to have higher 
scholarly outputs. Alternatively, the acceptance of personal 
payments drives scholarly output, perhaps owing to greater 
financial security, novel ideas for scholarship or even ghost 
author publications.31–33 In other words, although we found 
an association, we are unable to show directionality. We are 
unable to show which came first, the increased publications 
or the increased funding. We are unable to establish causal-
ity. Because the sunshine clause is not retroactive, we are 
unable to perform a longitudinal analysis on this question. 
This limitation, however, provides additional support for the 
importance of public disclosure, which permits these types 
of investigations. In the future, decades of public disclosure 
of financial conflict will facilitate important analyses of the 
implications of conflict.

Finally, our paper shows that the acceptance of personal 
payments is not used to marginalize or hinder conflicted 
researchers — contradicting speculation that current conflict 
of interest policies are excessively restrictive23 — as these 
authors have more, not fewer, publications.

Limitations
As with most observational studies, our study can highlight 
only an association and not causation. Ours was a cross-
sectional study, and we are unable to conclude whether 
accepting money from the drug industry improves a research-
er’s scholarly output. Yet, experts have postulated that finan-
cial ties with the drug industry may increase cross-pollination 
and ideas, driving scholarly work.34

Second, although we were able to show that the association 
between personal payments to physicians and publication per-
sisted after adjustment for prior publications, years since grad-
uating from medical school and research payments, we did 
not examine more covariates. It is possible that other, unex-
amined covariates are driving the relation. We were limited to 
publicly available covariates. We did consider total citation 
count and the h-index, measures of research impact; however, 
these were highly correlated with publication by Pearson cor-
relation and would introduce collinearity to models rather 
than refined prediction. We encourage other investigators to 
explore this relation in different cohorts of researchers.

The third limitation is the time span of our study. We 
were limited by available dates in public disclosure, and we 
encourage other researchers to look for long-term patterns in 
the years to come.

Finally, we restricted our analysis to hematologist oncolo-
gists, and we cannot generalize our findings to other specialists. 
In addition, we chose first and last authors to create a manage-
able data set and to seek those most interested in academics, 
and our work should not be generalized to all researchers. 
Future work exploring both of these factors is needed.

Conclusion
Our findings suggest that personal financial conflict of interest 
is linked to more publications among hematologist oncologists 
authoring biomedical articles in the US. This finding should 
be further explored; if validated, it may lead to consideration of 
policies to provide alternative incentives to physicians who 
decline industry payments. Policy-makers may be reassured 
that current conflict-of-interest policies have not resulted in 
lower scholarly output among conflicted physicians.
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