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Abstract

The Physician Payments Sunshine Act requires disclosure of 
payments made by drug and medical device manufacturers to 
physicians or teaching hospitals. Academic literature extensively 
documents gender disparities in the medical profession 
regarding salary, promotion, and government-funded research. 
This investigation sought to quantify potential conflicts 
of interest (CoIs) in pediatric medical journals, specifically 
examining sex differences. To identify potential CoIs, we 
examined manuscripts published prior to 2019 in six pediatric 
journals (JAMA Pediatrics, Pediatrics, The Journal of Pediatrics, 
Pediatric Blood and Cancer, Pediatric Critical Care Medicine, and 
The Pediatric Infectious Disease Journal). We collected physician 
demographics and specialty from the National Plan and Provider 
Enumeration System National Provider Identifier Registry and 
compensation data from both ProPublica’s Dollars for Docs 
(PDD) and Centers for Medicare and Medicaid Services Open 
Payments (CMSOP). Data was collected on 2,747 authors from 
929 manuscripts. Of the 1,088 authors based in the United 
States with medical degrees (40.5% female), 510 (46.9%) had 
entries in PDD and CMSOP. Overall, 11,791 payments to these 
physician-authors totaled $9,586,089.97. Males were 1.20 
times more likely to receive payments (RR = 1.20, 95% CI [1.05, 
1.37], p = 0.008). The mean amount received by males was 
$23,250.71 while that received by females was $10,970.78 
(mean difference = 12,279.92, 95% CI = (2036.31, 22,523.54), 
p = 0.019). A comprehensive understanding of these CoIs 
can inform the disclosure policies of journals to promote 
transparency of authors.

Introduction

A conflict of interest (CoI) exists when judgment regarding an 
individual’s primary interest, such as patient welfare or research 
integrity, may be unduly influenced by secondary interests, such 
as financial interests (1). Medical journals require authors to 
disclose their relationships with pharmaceutical and medical 
device companies because such relationships can serve as 
potential CoIs. However, these potential CoIs are not always 
reported, and disclosures are rarely verified (2, 3).

Verification of CoIs, was facilitated by the passage of the 
Physician Payments Sunshine Act, which requires public 
reporting of payments made to physicians and teaching 
hospitals from pharmaceutical and medical device companies 
(4). This payment data can be explored using databases such 

as the Centers for Medicare and Medicaid Services Open 
Payments (CMSOP) program and ProPublica’s Dollars for Docs 
(PDD) (5, 6). CMSOP is a systematic nationwide effort to report 
these payments to the public. PDD database also contains 
payment information made to physicians and teaching hospitals 
and serves as a tool to search these payments.

Several studies have characterized CoIs including studies 
examining guidelines (7), point of care databases (8), textbooks 
(9, 10), and journal articles (11). Additionally, several reports 
have documented a disparity in payments between males and 
females (12, 13, 14). 

One area where CoIs have not been characterized is pediatrics. 
The proportion of women in pediatrics has grown over the 
past several decades such that women now represent most 
pediatricians (15,16). Our objective was to quantify potential 
CoIs of authors publishing in pediatric medical journals and 
determine any differences in payments made to male or  
female physicians. 

Methods

Procedures

A total of six pediatric medical journals were selected based on 
journal rankings on Scimago Journal and Country Rank (17), a 
publicly available portal that provides bibliometric indicators 
of journals. We attempted to select high-impact journals with a 
large proportion of authors who are physicians practicing in the 
United States. We chose three general pediatric journals (JAMA 
Pediatrics 2018 Scimago Journal Rank [SJR] = 5, Pediatrics SJR 
= 3, and The Journal of Pediatrics SJR = 1.2) and three pediatric 
subspecialty journals (The Pediatric Infectious Disease Journal SJR 
= 1.3, Pediatric Blood and Cancer SJR = 1.3, and Pediatric Critical 
Care Medicine SJR = 1.3).

Within each journal, we began examining articles published in 
December 2018 and continued in reverse chronological order 
with the intention to retrieve at least 100 authors with entries 
in CMSOP (3) and PDD (4). For each article, the first author’s 
name was recorded. If the author had a medical degree and was 
located in the United States, his or her name was entered into 
both CMSOP and PDD to determine if financial compensation 
was received from pharmaceutical or medical device companies. 

CMSOP and PDD contain data from payment reports released 
by the Centers for Medicare and Medicaid Services. Physicians 
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are included in the database if payments total $10 or more. 
CMSOP categorizes payments as general payments, research 
payments, associated research funding, and ownership and 
investment interest. General payments include fees related to 
consulting, services other than consulting, travel and lodging, 
food and beverage, honoraria, education, royalties or licenses, 
speaking at an accredited/certified education program, and 
speaking at an unaccredited/non-certified education program. A 
total payment amount and number of payments is provided. 
Payment amounts and number of payments provided by specific 
companies or within specific categories of payment can also be 
viewed. PDD also provides a total payment amount and number 
of payments in the category of general payments, which includes 
promotional speaking, consulting, meals, travel, and royalties. 

Financial compensation that was received by the authors 
between 2015 and 2018 (a timeframe that included 36 months 
prior to publication, the standard for reporting potential CoIs) 
and that was classified as “general payments” on CMSOP was 
recorded. Payments classified as research payment, associated 
research funding, or ownership and investment interest were 
not included. Total payment amount and number of payments on 
PDD was also recorded for each of the years. 

The author’s name was also entered into the National Plan and 
Provider Enumeration System National Provider Identifier 
(NPPES NPI) Registry and degree (DO or MD), sex, specialty, 
and state of practice were also recorded. 

This process was repeated for the last author of the article 
as well as a middle author. Middle author was chosen based 
on their possession of a medical degree. If multiple middle 
authors had medical degrees, the individual with the highest 
compensation according to PDD and CMSOP was reported  
for inclusiveness.

Data analysis 

We summarized general payments to physicians using 
descriptive statistics including the proportion of physicians 
receiving payments and amounts received. We also conducted 
analyses based on journal type (general vs. specialty), sex 
(male vs. female), and payment database (CMSOP and PDD). 
Payment database was examined as prior work identified minor 
discrepancies across databases (9). To compare across  
groups, we utilized t-tests and Mann Whitney tests for 
continuous data and chi-square tests for categorical data.  
All statistical analysis was performed in SYSTAT (Version 13, 
Systat Software, Inc, San Jose, California). GraphPad Prism 
(Version 8, GraphPad Software Inc., San Diego, California)  
was used to generate figures. 

Results 

We examined 2,747 authors from 929 manuscripts. Of these 
authors, 1,659 were excluded because they did not hold a 
medical degree or were located outside of the U.S. (Figure 1). Of 
1,088 authors that were U.S.-based physicians (40.5% female), 
510 (36.3% female) had received general payments within 2015 
to 2018. Overall, 11,791 payments to these 510 physicians 
totaled $9,586,089.97. There was a strong correlation between 
data collected from PDD and CMSOP (r = 1.00, p < 0.0001), 
which ensured accuracy of recording of payments.

Forty-one percent of authors who had published in general 
(JAMA Pediatrics, Pediatrics, or The Journal of Pediatrics) 
journals had received payments, while 54.3% of those who 
had published in subspecialty (Pediatric Critical Care Medicine, 
Pediatric Infectious Disease Journal, or Pediatric Blood and Cancer) 
journals had received payments. Authors who had published 
in subspecialty journals were 1.32 times more likely to have 

Figure 1. Flow diagram showing the pediatric journals, manuscripts, and authors receiving industry payments as reported by ProPublica’s  
Dollars for Docs.
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received payments than those who had published in the general 
pediatrics journals (RR = 1.32, 95% CI 1.16-1.50, p < 0.0001). 
Although the mean amount received was higher for authors 
of articles in the general pediatrics journals (mean difference 
= 5,640.83, 95% CI = (-6,377.37, 17,659.03) and p-value = 
0.357), the difference was not statistically significant. 

Of 438 female authors, 42.2% received payments. Overall, 
males were 1.20 times more likely to have received payments 
than females (RR = 1.20, 95% CI 1.05-1.37, p = 0.008). The 
mean amount received by males was $23,250.71, while that 
received by females was $10,970.78 (mean difference = 
12,279.924, 95% CI = (2036.31, 22,523.54), p = 0.019). The 
majority of top ten earners from each journal were males 
(Figure 2). Of 643 male authors who met inclusion criteria, 
50.5% received payments.

Discussion 

Over 45% of U.S.-based physicians who authored articles 
published in six high-impact pediatric journals had received 
payments of at least $10 or more within 36 months prior to 
their publication. Physicians who had published in a subspecialty 
journal were more likely to have received payments. 

Disparities between payments made to male and females were 
also observed. Of the physicians who received payments, males 
were both significantly more likely to have received payments 
and, on average, had received higher amounts than females. 
These results align with previous findings that have documented 
a disparity between industry payments to male and female 
physicians of various specialties, including male and female 
otolaryngologists and radiation oncologists (12, 13). One report 
that examined payments to practicing physicians of various 
specialties found that women received approximately $3,600 

per year fewer total dollars from industry in comparison to men 
(14). Because relationships between industry and physicians 
have the potential to increase understanding of and access to 
new technology and drugs, the disparity in these relationships 
between males and females may ultimately have a negative 
outcome on a female physician’s advancement of her career 
(12). 

Disparities between male and female physicians, beyond 
industry payments, are well documented. For example, previous 
analyses have found that on average female physicians are paid 
less and are less likely to publish articles, speak at conferences, 
or obtain grant funding (18, 19). These disparities persist 
despite increasing numbers of females entering medicine, 
including pediatrics (15). This may be due to lack of access to 
mentoring, childcare responsibilities, and other non-career-
oriented responsibilities (13). Further research is needed to 
accurately elucidate the cause of these differences in payments 
to pediatricians. 

We found a perfect correspondence between CMSOP and 
PDD for amount received and the number of payments. A 
prior investigation noted that, on rare occasions, there were 
occasionally discrepancies between these databases (8) which 
presumably was due to contested payments which were 
corrected in CMSOP before PDD.

There are some important limitations to note for this study. 
First, we only considered physicians practicing in the U.S. and 
did not account for the potential CoIs of authors who hold 
other degrees or who live outside the U.S., which is a group 
that accounted for 60.4% of authors. Similar tools have been 
developed in Australia (19) and the Netherlands (20), but no 
studies have examined cross country comparisons. Future 
studies should examine CoIs among non-U.S. authors and the 
extent to which these disparities persist across countries. 

Figure 2. Top 10 compensated authors as reported by ProPublica’s Dollars for Docs (2015-2018) for general (top) and subspecialty (bottom) 
pediatrics journals. Male authors (49) are shown in blue and females (11) in pink.
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Second, choosing the middle author based on receiving 
payments may have artificially elevated the values we obtained. 
However, when we looked at articles rather than authors, we 
found that 68% of articles had at least one U.S. physician who 
had received payments.

Overall, we determined that two-fifths of pediatric authors in 
high-impact journals had significant CoIs totaling $9.6 million. 
We also observed sex differences between the payments 
received, and thus potential CoIs, of male and female pediatric 
journal authors. Future studies should assess the accuracy of 
disclosure as well as monitor the trends in the CoIs of journal 
authors and sex disparities among authorship and industry 
sponsorship. Because CoIs will continue to have the potential 
to influence patient welfare and research integrity, future 
studies will be important in continuing to quantify and describe 
potential CoIs as new data becomes available annually.  

Disclosures

BJP is part of an osteoarthritis research team supported by 
Pfizer and Eli Lilly. The other authors have no disclosures. 

References

1.	 Boyd EA, Bero LA. Improving the use of research evidence 
in guideline development: 4. Managing conflicts of 
interests. Health Res Policy Syst. 2006;4(1):1-6.

2.	 Cooper RJ, Gupta M, Wilkes MS, Hoffman JR. Conflict  
of interest disclosure policies and practices in peer-
reviewed biomedical journals. J Gen Internal Med. 
2006;21(12):1248-52.

3.	 Taheri C, Kirubarajan A, Li X, Lam AC, Taheri S, Olivieri NF. 
Discrepancies in self-reported financial conflicts of interest 
disclosures by physicians: a systematic review. BMJ Open. 
2021 Apr 1;11(4):e045306.

4.	 Physician Payments Sunshine Act of 2009, S. 301

5.	 OpenPaymentsData.CMS.gov Accessed 5/11/2021 at: 
https://openpaymentsdata.cms.gov/search/physicians/by-
name-and-location

6.	 ProPublica’s Dollars for Docs, Accessed 5/11/2021 at: 
https://projects.propublica.org /docdollars

7.	 Neuman J, Korenstein D, Ross JS, Keyhani S. Prevalence 
of financial conflicts of interest among panel members 
producing clinical practice guidelines in Canada and United 
States: cross sectional study. BMJ 2011; 343: d5621 
doi:10.1136/bmj.d5621.

8.	 Chopra AC, Tilberry SS, Sternat KE, Chung DY, Nichols SD, 
Piper BJ. Quantification of conflicts of interest in an online 
point-of-care clinical support website. Sci Eng Ethics. 2020; 
26(2):921-930. doi: 10.1007/s11948-019-00153-9.

9.	 Piper BJ, Lambert DA, Keefe RC, Smukler PU, Selemon 
NA, Duperry ZR. Undisclosed conflicts of interest among 
biomedical textbook authors. AJOB Empir Bioeth. 2018; 
9(2):59-68. doi: 10.1080/23294515.2018.1436095.

10.	 Piper BJ, Alinea AA, Wroblewski JR, et al. A quantitative 
and narrative evaluation of Goodman and Gilman's 
Pharmacological Basis of Therapeutics. Pharmacy (Basel) 
2019; 8(1):1. doi: 10.3390/pharmacy8010001.

11.	 Riechelmann RP, Wang L, O'Carroll A, Krzyzanowska MK. 
Disclosure of conflicts of interest by authors of clinical 
trials and editorials in oncology. Journal of Clinical Oncology. 
2007 Oct 10;25(29):4642-7.

12.	 Eloy JA, Bobian M, Svider PF, Culver A, Siegel B, Gray ST, 
Baredes S, Chandrasekhar SS, Folbe AJ. Association of 
gender with financial relationships between industry and 
academic otolaryngologists. JAMA Otolaryngol Head Neck 
Surg. 2017;143(8):796-802.

13.	 Weng JK, Valle LF, Nam GE, Chu FI, Steinberg ML, Raldow 
AC. Evaluation of sex distribution of industry payments 
among radiation oncologists. JAMA Network Open. 
2019;2(1):e187377.

14.	 Rose SL, Sanghani RM, Schmidt C, Karafa MT, Kodish E, 
Chisolm GM. Gender differences in physicians' financial 
ties to industry: A study of national disclosure data. 
PLoS One. 2015;10(6):e0129197. doi: 10.1371/journal.
pone.0129197.

15.	 Age and Gender Distributions of Pediatricians. Accessed 
5/16/2021 at: https://downloads.aap.org/AAP/Images/
pyramid2019.png

16.	 Pediatricians’ Gender Distribution. Accessed 5/16/2021 
at: https://downloads.aap.org/AAP/Images/gender.png

17.	 Scimag Journal and Country Rank. Accessed 5/11/2021 at: 
https://www.scimagojr.com/journalrank.php

18.	 Spector ND, Overholser B. Examining gender disparity 
in medicine and setting a course forward. JAMA Network 
Open. 2019 Jun 5;2(6):e196484-.

19.	 Berg EJ, Ashurst J. Patterns of recent National Institutes of 
Health (NIH) funding in general surgery: analysis using the 
NIH RePORTER system. Cureus. 2019 Jun;11(6).

20.	 Medicines Australia Transparency Reporting, Accessed 
5/16/2021 at: https://www.disclosureaustralia.com.au/
search/

21.	 Stichting Transparantieregister Zorg, Accessed 5/16/2021 
at: transparantieregister.nl

36


