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Abstract

The growing use of electronic health records (EHRs) in healthcare provides rich opportunities for 

biomedical research. Using EHRs, massive quantities of patient data can be extracted for research 

without the need to recruit patients, schedule study visits, or rely on self-reporting. However, this 

innovation poses significant concerns about patient privacy and confidentiality of data. Patients 

receiving infertility treatment may be particularly vulnerable to data breaches, as their EHRs often 

include sensitive health information about themselves, their partner, and their offspring. Helping 

patients with infertility to make informed decisions about sharing data is crucial, yet little is 

known about best practices for obtaining informed consent to use EHR data for research. This 

commentary reviews possible options for obtaining informed consent for EHR use among patients 

seeking fertility services. In addition, this commentary summarizes the limited research available 

on patient preferences for informed consent practices.

Commentary

Approximately 7 million couples in the United States are infertile [1]. Infertility is defined 

as having the desire for a biological child and attempting pregnancy through sexual 
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intercourse without success, for at least one year if the woman is under 35 years of age, or 

six months if the woman is 35 years of age or older [2]. Treatment options for infertility 

range from simple consultations to invasive medical interventions [3]. Basic consultations 

provide advice on timing of sexual intercourse and changes in lifestyle to enhance fertility. 

However, if these procedures are unsuccessful and the couple still wishes to proceed, a 

battery of tests and examinations may be conducted with both partners. Standard diagnostic 

evaluations range from blood tests and semen analysis to more invasive tests of reproductive 

organs. Depending on the cause of infertility, treatments can include administering 

medications to induce ovulation, intrauterine inseminations, surgeries to correct anatomic 

abnormalities, and in vitro fertilization [3–5].

Patients who seek fertility counselling are required to disclose a great deal of potentially 

sensitive personal and family health information, which may be stored in electronic health 

records (EHRs). EHRs are real-time patient-centered records that can contain patient health 

information [6], and – in the case of patients seeking fertility services – may include sexual 

health history, prior pregnancies and elective abortions, chronic or acute conditions, family 

health history, and information about a partner’s health. Additional tests may be performed, 

such as genetic analysis, sexually transmitted infection screens, pelvic imaging, and blood 

draws, as well as recommendations for oocyte donation and gestational surrogacy. The 

outcomes of fertility treatments documented in the EHR can include the results of genetic 

testing of embryos.

EHRs have the potential to “revolutionize the health care research enterprise” by creating 

large data banks of information that can be used for biomedical research [7, 8]. Because data 

are entered and become available in almost real time, patient data of interest can be 

identified and extracted without the need to recruit and schedule research study visits, and 

without relying on patient recall in surveys. Widespread use of EHRs may enable the 

development of a Learning Healthcare System, spearheaded by the Institute of Medicine [9]. 

In practice, a Learning Healthcare System requires the massive amounts of data contained in 

EHRs nationwide (e.g., health centers, medical practices, and health agencies) to be 

extracted and moved to investigative “centers” where they are aggregated into large data sets 

that can be routinely analyzed to answer research questions, such as monitoring adverse 

effects of a new drug [7]. The use of EHR data in biomedical research provides rich 

opportunities for expansion of biomedical knowledge; however, the possibility of 

mishandling data and privacy breaches [10] are significant concerns [11].

Little is known about best practices for helping patients make informed decisions about 

whether or not to share data in their EHRs for research. Understanding how to help patients 

make informed decisions is particularly important in populations who would be vulnerable 

to significant risk because of the nature of the data contained in their EHR, or for those who 

are experiencing a medical condition that may be associated with stigma, such as infertility. 

A systematic review of nine studies, conducted since 1998, examining willingness to 

consent to provide access to medical records found wide variation in willingness, with older 

adults and males being most likely to consent, and people with sensitive medical concerns 

being least likely to consent [12]. Most of the studies in the systematic review conducted in 

the United States were published before widespread use of EHRs [12].
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In the Belmont Report, the National Commission for the Protection of Human Subjects of 

Biomedical and Behavioral Research describes three basic ethical principles for research 

involving human subjects: respect for persons, beneficence, and justice [13]. The Belmont 

Report further emphasizes the importance of informed consent (IC), assessment of risks and 

benefits, and selection of participants. IC provides individuals with the ability to exercise 

their right to be informed, address concerns, and make an autonomous decision about how, 

when, and at what point in time they will participate in research, if ever. Assessment of risks 

and benefits by participants can help them decide whether or not to participate in the 

proposed research. Federal regulations in the United States specify 12 basic elements of IC 

that must be disclosed to research participants (Box 1), but also indicate that institutional 

review boards (IRBs) have the latitude to approve consent procedures that alter or waive 

some or all elements of consent [14]. Several approaches to consent and models of IC 

documents have emerged and are currently used in research.

With opt-in approaches to consent, there are significant variations in the type and structure 

of IC documents. The broad consent approach seeks participant consent to a wide variety of 

uses and assumes consent will cover all uses within biomedical research, including unknown 

future research. One important consideration for broad consent is the scope. In broad 

consent, the information within the consent is filled with substantial ambiguity, and the 

participant may be unaware of the specific uses of their data, and/or for how long their data 

may be utilized. In contrast, more narrow models of consent involve explaining specific 

studies in which a participant is asked to partake. A narrow model of consent discusses a 

study’s potential risks and benefits, the right to withdraw, and additional participant 

concerns. With this model of consent, participants must be contacted before each additional 

study on an ongoing basis, which may pose concerns about cost and logistics [15]. Another 

method is to provide a “menu” of options, such that individuals may preselect the types of 

research for which they would allow their information and samples to be used (categorical 

consent), or they may choose to be contacted before their data are used [16, 17]. 

Furthermore, IC forms may have varying degrees of ‘simplicity.’ Compared to standard IC 

forms that provide extensive information, simplified consent forms (also known as 

‘enhanced’ IC forms) may use: shorter, simple language; larger font; more blank space; 

active voice; and may place important information at the beginning of the IC and include 

illustrations to augment the written content [18–20].

Research suggests study participants may frequently not understand information disclosed in 

the IC process [21–26]. IC form length may be one important factor in participant 

comprehension. A recent meta-analysis [27] found simplified IC forms were associated with 

significantly increased understanding compared to standard IC forms. However, other 

studies have found no differences in comprehension between standard and simplified IC 

forms [19, 28, 29]. Although it is not clear whether simplified IC forms are associated with 

comprehension, potential research participants may prefer simplified IC forms because they 

are easier to read [19]. A recent review found three out of 12 interventions to enhance IC 

(two multimedia, one simplified IC form) were associated with improved accrual to studies 

compared to control, while the other nine studies found no effect [29].
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Some studies indicate that broad IC forms are preferred to menu IC forms when people are 

asked to participate in biobanking or genomic research [15, 16]. One study found 41% of 

people preferred broad consent compared to 29% who preferred study-specific consent, and 

25% who preferred menu consent [15]. The most cited reasons for preferring broad IC forms 

were helping others and convenience [15]. A nationally representative study of US adults 

found that participants marginally preferred broad IC forms (46%) over study-by-study 

consent models (44%) and menu IC forms (10%) [16]. Older males were more likely to 

choose broad IC forms over narrow IC forms. In addition, individuals who chose broad IC 

forms were more likely to endorse reasons related to altruism and convenience. In contrast, 

individuals were more likely to opt for study-specific IC forms if they endorsed having 

concerns about privacy and possible harms from data sharing. This study did not explicitly 

examine attitudes among individuals with specific health conditions or with sensitive 

medical information in their EHRs.

More research is needed on the type of consent that is optimal for EHR sharing in 

populations with sensitive information in their EHR. As vast amounts of EHR data 

accumulate, research questions that we cannot envision today will be asked in the future. As 

such, seeking IC for future studies in the era of the EHR will be, to some extent, inherently 

ambiguous. The challenge will be to determine the optimal IC process that will respect and 

satisfy the ethical principles and applications articulated in the Belmont Report. Given the 

breadth of personal, family and genetic information collected as part of the care of couples 

with infertility, studying the IC preferences of this population may provide invaluable 

insights into EHR sharing. To date, no studies have been conducted that specifically focus on 

the preferences of people seeking fertility care with sensitive data contained in their EHRs. 

There is some indication that study participants may prefer broad and simplified ICs [15, 16, 

19], although it is difficult to draw on this research because it was conducted in the context 

of clinical trials or biospecimen research rather than EHR data sharing.

Acknowledgments

Sources of funding: This research was funded by the National Institutes of Health (Grant R01HD 080952 to H. 
Irene Su) and the California Breast Cancer Research Program (Grant CBCRP 20OB-0144 to H. Irene Su).

References

1. Centers for Disease Control and Prevention [Internet]. [accessed 2015 February 13] Key statistics 
from the National Survey of Family Growth. 2015. Available from: http://www.cdc.gov/nchs/nsfg/
key_statistics/i.htm-infertilityservices.

2. Stephen EH, Chandra A. Declining estimates of infertility in the United States: 1982–2002. Fertil 
Steril. 2006; 86(3):516–523. [PubMed: 16952500] 

3. Webb NJ. Farley Ordovensky Staniec J. Utilization of infertility services: how much does money 
matter? Health Serv Res. 2007; 42(3 Pt 1):971–989. [PubMed: 17489899] 

4. Van Voorhis BJ, Syrop CH. Cost-effective treatment for the couple with infertility. Clin Obstet 
Gynecol. 2000; 43(4):958–973. [PubMed: 11100309] 

5. Whitman-Elia GF, Baxley EG. A primary care approach to the infertile couple. J Am Board Fam 
Pract. 2001; 14(1):33–45. [PubMed: 11206691] 

6. HealthIT.gov [Internet]. [updated 2015 May 21] Learn EHR Basics. 2015. HealthIT.gov; Available 
from: http://www.healthit.gov/providers-professionals/learn-ehr-basics.

Wells et al. Page 4

Adv Med Ethics. Author manuscript; available in PMC 2016 April 07.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript

http://www.cdc.gov/nchs/nsfg/key_statistics/i.htm-infertilityservices
http://www.cdc.gov/nchs/nsfg/key_statistics/i.htm-infertilityservices
http://HealthIT.gov
http://www.healthit.gov/providers-professionals/learn-ehr-basics


7. Friedman CP, Wong AK, Blumenthal D. Achieving a nationwide learning health system. Sci Transl 
Med. 2010; 2:57cm29.

8. Devers, K.; Gray, B.; Ramos, C.; Shah, A.; Blavin, F.; Waidmann, T. Urban Institute [Internet]. 
Urban Institute; 2013. The feasibility of using Electronic Health Records (EHRs) and other 
electronic health data for research on small populations. Available from: http://www.urban.org/sites/
default/files/alfresco/publication-pdfs/413010-The-Feasibility-of-Using-Electronic-Health-Data-for-
Research-on-Small-Populations.PDF.

9. Olsen, L.; Aisner, D.; McGinnis, JM., editors. Institute of Medicine Roundtable on Evidence-based 
Medicine. The Learning Healthcare System. Workshop summary. Washington, DC: National 
Academies Press; 2007. 

10. Jensen PB, Jensen LJ, Brunak S. Mining electronic health records: towards better research 
applications and clinical care. Nat Rev Genet. 2012; 13:395–405. [PubMed: 22549152] 

11. Faden RR, Kass NE, Goodman SN, Pronovost P, Tunis S, Beauchamp TL. An ethics framework for 
a Learning Health Care System: A departure from traditional research ethics and clinical ethics. 
Hastings Center Report. 2013; 43(s1):S16–S27. [PubMed: 23315888] 

12. Hill EM, Turner EL, Martin RM, Donovan JL. "Let's get the best quality research we can": Public 
awareness and acceptance of consent to use existing data in health research: A systematic review 
and qualitative study. BMC Med Res Methodol. 2013; 13:72. [PubMed: 23734773] 

13. The National Commission for the Protection of Human Subjects of Biomedical and Behavioral 
Research. The Belmont Report. Washington, DC: U. S. Government Printing Office; 1979. 

14. US Department of Health and Human Services [Internet]. Office For Human Research Protections: 
informed consent checklist – basic and additional elements. [accessed 2015 February 13; updated 
2014 Jul 8]. Available from: http://www.hhs.gov/ohrp/policy/consentckls.html.

15. Simon C, L'Heureux J, Murray JC, Winokur P, Weiner G, Newbury E, et al. Active choice but not 
too active: public perspectives on biobank consent models. Genet Med. 2011; 13:821–831. 
[PubMed: 21555942] 

16. Platt J, Bollinger J, Dvoskin R, Kardia SL, Kaufman D. Public preferences regarding informed 
consent models for participation in population-based genomic research. Genet Med. 2014; 16(1):
11–18. [PubMed: 23660530] 

17. Giklich, R.; Dreyer, N.; Leavy, M., editors. Registries for evaluating patient outcomes: a user's 
guide. 3rd edition. Rockville, MD: Agency for Healthcare Research and Quality; 2014. 

18. Coyne CA, Xu R, Raich P, Plomer K, Dignan M, Wenzel LB, et al. Randomized, controlled trial of 
an easy-to-read informed consent statement for clinical trial participation: a study of the Eastern 
Cooperative Oncology Group. J Clin Oncol. 2003; 21(5):836–842. [PubMed: 12610182] 

19. Davis TC, Holcombe RF, Berkel HJ, Pramanik S, Divers SG. Informed consent for clinical trials: a 
comparative study of standard versus simplified forms. J Natl Cancer Inst. 1998; 90(9):668–674. 
[PubMed: 9586663] 

20. Denzen EM, Santibanez ME, Moore H, Foley A, Gersten ID, Gurgol C, et al. Easy-to-read 
informed consent forms for hematopoietic cell transplantation clinical trials. Biol Blood Marrow 
Transplant. 2012; 18(2):183–189. [PubMed: 21806948] 

21. Joffe S, Cook EF, Cleary PD, Clark JW, Weeks JC. Quality of informed consent in cancer clinical 
trials: a cross-sectional survey. Lancet. 2001; 358(9295):1772–1777. [PubMed: 11734235] 

22. Howard JM, DeMets D. How informed is informed consent? The BHAT experience. Control Clin 
Trials. 1981; 2(4):287–303. [PubMed: 6120794] 

23. Bergler JH, Pennington AC, Metcalfe M, Freis ED. Informed consent: how much does the patient 
understand? Clin Pharmacol Ther. 1980; 27(4):435–440. [PubMed: 6987027] 

24. Preziosi MP, Yam A, Ndiaye M, Simaga A, Simondon F, Wassilak SG. Practical experiences in 
obtaining informed consent for a vaccine trial in rural Africa. N Engl J Med. 1997; 336(5):370–
373. [PubMed: 9011793] 

25. van Stuijvenberg M, Suur MH, de Vos S, Tjiang GC, Steyerberg EW, Derksen-Lubsen G, et al. 
Informed consent, parental awareness, and reasons for participating in a randomised controlled 
study. Arch Dis Child. 1998; 79(2):120–125. [PubMed: 9797591] 

Wells et al. Page 5

Adv Med Ethics. Author manuscript; available in PMC 2016 April 07.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript

http://www.urban.org/sites/default/files/alfresco/publication-pdfs/413010-The-Feasibility-of-Using-Electronic-Health-Data-for-Research-on-Small-Populations.PDF
http://www.urban.org/sites/default/files/alfresco/publication-pdfs/413010-The-Feasibility-of-Using-Electronic-Health-Data-for-Research-on-Small-Populations.PDF
http://www.urban.org/sites/default/files/alfresco/publication-pdfs/413010-The-Feasibility-of-Using-Electronic-Health-Data-for-Research-on-Small-Populations.PDF
http://www.hhs.gov/ohrp/policy/consentckls.html


26. Daugherty CK, Banik DM, Janish L, Ratain MJ. Quantitative analysis of ethical issues in phase I 
trials: a survey interview of 144 advanced cancer patients. IRB. 2000; 22(3):6–14. [PubMed: 
11697385] 

27. Nishimura A, Carey J, Erwin PJ, Tilburt JC, Murad MH, McCormick JB. Improving understanding 
in the research informed consent process: a systematic review of 54 interventions tested in 
randomized control trials. BMC Med Ethics. 2013; 14:28. [PubMed: 23879694] 

28. Cohn E, Larson E. Improving participant comprehension in the informed consent process. J Nurs 
Scholarsh. 2007; 39(3):273–280. [PubMed: 17760802] 

29. Flory J, Emanuel E. Interventions to improve research participants' understanding in informed 
consent for research: a systematic review. JAMA. 2004; 292(13):1593–1601. [PubMed: 15467062] 

Wells et al. Page 6

Adv Med Ethics. Author manuscript; available in PMC 2016 April 07.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



Box 1

Basic elements of informed consent [14]

• Statement that the study includes research

• Explanation of the purpose of the research

• Expected duration of participation

• Description of the procedures to be followed

• Identification of experimental procedures

• Description of risks or discomforts to the subject

• Description of the benefits to the subject or others that might be expected from 

the research

• Disclosure of appropriate alternative procedures or courses of treatment that 

might be advantageous

• A statement describing the extent to which confidentiality of records will be 

maintained

• An explanation as to whether any compensation or medical treatments are 

available if an injury occurs

• An explanation of whom to contact for answers to various questions

• A statement that participation is voluntary, refusal to participate will involve no 

penalty or loss of benefits, and that the subject may discontinue participation at 

any time
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