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ABSTRACT: 

Background/Objectives: Relatively little is known regarding predictors of advance care planning 

(ACP) in former nurses. We aimed to evaluate potential predictors of ACP documentation and 

discussion. 

Design: Cross-sectional study, 2012-2014. 

Setting: Nurses’ Health Study.  

Participants: 60,917 community-dwelling female nurses aged 66-93 years living across the US. 

Measurements: Based on self-reports, participants were categorized as having a) only ACP 

documentation, b) ACP documentation and a recent ACP discussion with a health care provider; or c) 

neither. Multivariable log-binomial models were used to estimate prevalence ratios (PRs) and 95% 

confidence intervals (CIs) of the two separate ACP categories versus those with neither. We 

evaluated various demographic, health and social factors.  

Results: The large majority (84%) reported ACP documentation, while 35% reported a recent ACP 

discussion. Demographic factors, such as age and race were associated with both ACP categories. In 

multivariable analyses, race was most strongly associated: compared to Caucasians, African-

Americans were 27% less likely (PR=0.73; 95%CI:0.69,0.78) to report ACP documentation alone and 

41% (PR=0.59; 95%CI:0.54,0.66) less likely to report documentation with discussion. Additionally, 

health/health care-related characteristics were more strongly associated with ACP documentation 

plus discussion. Women with functional limitations (PR=1.15; 95%CI:1.10,1.20), women who were 

recently hospitalized (PR=1.10; 95%CI:1.08,1.12) or women who had seen a physician for health 

symptoms (PR=1.43; 95%CI:1.35,1.52) or screening (PR=1.40; 95%CI:1.32,1.49) were more likely to 

report having both ACP documentation and discussion. Social factors showed limited relationships 
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with ACP documentation only; for documentation plus discussion, being widowed and living alone 

was associated with higher prevalence (PR=1.21; 95%CI:1.19,1.24) and having little emotional 

support was associated with lower prevalence (PR=0.84; 95%CI:0.81,0.86).  

Conclusions: Among older nurses, most of whom reported having documented ACP, 35% reported 

recent patient-clinician ACP discussions, indicating a major participatory gap in an element critical to 

ACP effectiveness. Even in nurses, African-Americans reported less ACP documentation or 

discussion. 

Key words: advance care planning, nurses, community-dwelling; epidemiology  
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Introduction 

 

A recent Institute of Medicine report1 identified advance care planning (ACP), typically in the 

form of living wills and the designation of a health care proxy, as essential for improving end-of-life 

(EOL) care by promoting patient autonomy concerning medical care decisions.2 There is growing 

recognition, however, that relying on ACP documentation alone may be inadequate.3,4 To align care 

more consistently with patients’ preferences, it is critically important to foster ongoing discussions 

between patients and their health care providers. Without clear communications about goals of care 

and care trajectories, health care providers may be unable to deliver high quality, patient-centered 

care.  Moreover, because patients’ health conditions and preferences for EOL care may change over 

time, it is essential that such discussions continue and evolve with a patient’s prognosis and current 

health status.3-6  

Despite its recognized importance, there have been relatively fewer studies about the 

predictors of having ACP discussions with a physician among community-dwelling older 

populations.7-12 In particular, there is a dearth of studies concerning ACP among nurses, an  

important group of clinicians, especially for individuals with serious illness. Nurses play a central role 

in providing clinical care and patient education and support during important medical decisions.13-15 

While it is known that health care providers’ ACP attitudes and preferences may influence those of 

their patients,16-19 the ACP use of nurses has received very limited study.20,21 

Thus, the purpose of this study was to evaluate predictors of patient-clinician ACP discussions 

and those of ACP documentation (which may be different from each other22) among older community-

dwelling nurses. We used data from the ongoing Nurses’ Health Study of approximately 60,000 
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women aged 66-93 years who had been followed for 40+ years. We hypothesized that demographic, 

health status and social predictors would be related to ACP documentation and discussions,23 

providing insights about facilitators or barriers to ACP engagement among older nurses. 

 

Methods 

 

Study Population 

 The Nurses’ Health Study began in 1976 as a prospective cohort of married female registered 

nurses in 11 states;24 the resulting closed cohort of women are followed every two years via mailed 

questionnaires on health and lifestyle. The study collected information on ACP in the 2012 

questionnaire (completed from June 2012 to May 2014); of the 61,829 respondents, we excluded 602 

women with missing ACP documentation information and 1,010 women who reported living in 

assisted living facilities or nursing homes. Thus, we included 60,217 community-dwelling women 

aged 66 to 93 years with complete ACP documentation data. In secondary analyses, to evaluate 

whether prevalence estimates and predictors of ACP differ in those closer to the EOL, we studied a 

subset of 5,112 women who provided ACP information in 2012-14 and who subsequently died 

(through January 2018). This study was approved by the Institutional Review Board of the Brigham 

and Women's Hospital. 

 

ACP Status Assessment 

 To ascertain ACP documentation status, the NHS questionnaire included items asking 

participants whether they had established any form of ACP in the event of serious illness, including: 
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1) health care proxy/durable power of attorney for health care; 2) Physician Orders for Life Sustaining 

Treatment (POLST); 3) living will; and 4) “other” forms. Additionally, participants were asked if they 

had a discussion with their health care provider over the past year about the kind of medical care they 

would want if faced with a serious illness (yes/no);25 henceforth, this type of discussion will be 

referred to as “ACP discussion”.  

 

Assessment of ACP predictors  

 On the biennial questionnaires since 1976, participants have been regularly asked about a 

range of factors, including 1) demographic traits: age, race/ethnicity, education, median household 

income (based on census tract of a participant’s zip code), state of residence by census divisions (as 

of 2010); 2) health care utilization and health status: hospitalization for ≥2 nights in the past year, 

physician exams (separately for screening and for symptoms) in the past 2 years, instrumental 

activities of daily living (IADL),26 and diagnoses such as cancer, cardiovascular/respiratory diseases, 

and neurological diseases; and 3) social factors: social integration (i.e., participation in a broad range 

of social relationships) as measured by the Berkman-Syme Social Network Index,27 frequency of the 

availability of someone providing emotional support, residential setting (i.e., living in the general 

community versus a senior community for those aged 55+ years), current marital status/living 

arrangement, and loss of family/friends in the past 2 years.  

 

Statistical Analysis 

 First, using data from 60,217 participants, we describe the status of ACP documentation and 

discussion using frequencies and percentages. Second, for the analysis of predictors of ACP status, 
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we restricted the population to 58,582 women after excluding 948 women without a response to the 

ACP discussion question and 687 women who reported ACP discussion only and no ACP 

documentation, as this group was too small to analyze separately. We calculated the age-adjusted 

frequencies of the various factors evaluated. Then using those with neither ACP documentation nor 

discussion as the reference group, we evaluated, in two separate models, the predictors of 1) ACP 

documentation only and 2) ACP documentation with discussion. Because of the high prevalence of 

ACP completion, rather than estimating odds ratios, we used multivariable-adjusted log-binomial 

models to estimate prevalence ratios (PRs) and 95% confidence intervals (CIs)28,29 to evaluate the 

independent associations between participant characteristics and each of the two ACP categories. To 

test whether associations between a predictor for documentation alone was significantly different from 

that for documentation with discussion, we conducted multivariable-adjusted analyses directly 

comparing just these two groups (with documentation alone as the reference group).  

 To investigate whether associations of various predictors to ACP may differ among individuals 

closer to death, we also conducted similar analyses among participants who died through January 

2018 after answering the 2012 ACP questions. All statistical tests were two-sided with α=0.05. For 

analyses, SAS (version 9.4, SAS Institute Inc., Cary, NC) was used. 

 

Results 

 

 The participants were on average 76.6 years of age. Most were Caucasian (98%), and 48% 

lived in the Northeast, with 17% living in the Midwest, 21% in the South, and 14% in the Western US. 
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Participants’ education levels were high as they were all registered nurses: 71% obtained an 

associate’s degree, 19% obtained a bachelor’s degree, and 10% had a graduate degree.  

 

Prevalence of ACP documentation and discussion among all 60,217 participants 

Among all participants, 84% reported ACP documentation (Table 1), with the health care proxy 

(68%) and living will (63%) being the most common types; POLST was the least common (19%). In 

terms of combinations of the types of ACP documentation (Table 1), some had all three types (18%), 

and the most common combination was having both a health care proxy and living will (39%). ACP 

discussions with health care providers about the kind of medical care participants would want if faced 

with a serious illness were much less common. Overall, 35% of participants (Figure 1) reported 

having an ACP discussion with a physician in the prior year, almost all of whom also reported having 

ACP documentation.  

 

Prevalence of ACP documentation and discussion among 5323 participants who died after 

responding to the 2012 questionnaire 

Among participants who died subsequent to responding to the ACP items, the prevalence of 

documented ACP was 89% (Table 1). In this group, having a proxy and living will was also the most 

common combination of documented ACP (33%); however, the second most common combination of 

documented ACP was having all three major ACP documents of proxy, living will and POLST (23%). 

Notably, the prevalence of ACP discussions was 51%. 

 

Predictors of ACP documentation only and ACP documentation with discussion (n=58,582) 
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Demographic characteristics. Demographic factors were among the strongest predictors of 

ACP (Table 2). Older age was associated with a 10-20% greater prevalence of documentation and 

was even more strongly associated with documentation with discussion. For example, compared to 

those who were 65-69 years of age, those 90 years or older had a 18% higher prevalence of 

documentation (PR:1.18; 95% CI:1.13,1.23) and 28% higher prevalence of documentation with 

discussion (PR:1.28; 95% CI:1.23,1.34). The strongest demographic factor was race, which was also 

more strongly associated with discussion with documentation than documentation alone. In age- 

adjusted frequencies, among Caucasians, 15% reported neither, 50% reported having documentation 

only and 35% reported documentation with discussion in the prior year; however, among African-

Americans (793 respondents, or 1% of the population), 33% reported neither, 43% reported having 

documentation only and 24% reported documentation and discussion in the prior year. In 

multivariable-adjusted analyses, African-Americans had 27% lower prevalence of ACP 

documentation, compared to Caucasians (PR:0.73; 95% CI:0.69,0.78) and reported ACP discussions 

with documentation 41% less often (PR:0.59; 95% CI: 0.54,0.66). Having a graduate degree, 

compared to an associate’s degree, was associated with documentation alone (PR:1.10; 95% CI: 

1.08,1.11) and with ACP documentation plus discussion (PR:1.15; 95% CI: 1.13,1.18).  

Health status / health care utilization. Indicators of health conditions and interactions with the 

health system generally had little or no association with ACP documentation alone but were 

associated with added discussions (p-values for significant differences were all <0.0001), 

underscoring the importance of these factors in patient-provider discussions. In particular, those who 

reported having had a physician exam in the last 2 years for screening purposes had 11% (PR:1.11; 

95% CI:1.08,1.15) higher prevalence of documentation alone and a 13% (PR:1.13; 95% CI:1.09,1.17) 
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higher prevalence if the exam was for symptoms; the corresponding percentages for reporting both 

documentation and discussion were much higher: 40% (PR:1.40; 95% CI:1.32,1.49) and 43% 

(PR:1.43; 95% CI:1.35,1.52) higher prevalence estimates, respectively. Greater limitations in IADL 

were not associated with ACP documentation only but were associated with a 15% higher likelihood 

of documentation with discussions (PR:1.15; 95% CI:1.10,1.20).  

Social factors. Social factors also played a role in having ACP documentation, and 

associations were generally stronger for ACP documentation with added discussions (Table 3). 

Women with low levels of social integration (or most isolated)27 as measured by the Berkman-Syme 

Social Network Index were approximately 15% less likely to have both documentation and a recent 

discussion (PR:0.85; 95% CI:0.80,0.90). In addition, participants reporting the least frequent 

availability of emotional support compared to those with the most frequent had a 16% lower 

prevalence (PR:0.84; 95% CI:0.81,0.86) of documentation with discussions. Residing in a senior 

community setting was associated with a 13% higher prevalence of combined documentation and 

discussion (PR:1.13; 95% CI:1.11,1.15). We also considered widowhood and women’s reports of a 

family member’s or close friend’s recent death; both were stronger factors for discussion with 

documentation than documentation alone. In particular, those living alone who had experiences of 

death in those close to them were almost 20% more likely to have both ACP documentation and 

recent ACP discussions than women who were living with a spouse or partner (PR:1.21; 95% 

CI:1.19,1.24). 

 

Predictors of ACP documentation only and ACP documentation and discussion near the EOL 

(n=5112). 
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For the analysis of predictors of ACP status among those closer to EOL, we restricted the 

analytic population to 5112 women after excluding 125 women without a response to the ACP 

discussion question and 86 women who reported ACP discussion only and no ACP documentation. In 

this subset of women near the EOL (Tables 4 and 5), associations between predictors and ACP 

documentation only and ACP documentation and discussions were generally similar to those 

observed in all women. Indicators of poorer health (e.g., hospitalization, recent physician exams, and 

greater number of IADL limitations) were associated with having documentation and discussions, but 

not related to having documentation alone. Compared to those who died of cancer (the most common 

cause of death), those who died of cardiovascular or neurodegenerative disease were less likely to 

have ACP.  

 

Discussion  

 

 We observed that ACP documentation was highly prevalent among older community-dwelling 

nurses, which we expected given their education, medical training, and likely greater exposure to 

EOL issues. Yet, recent discussions between participants and their health care providers about what 

they would want in the event of a serious illness were less common. Overall, interestingly, we found 

that our findings in community-dwelling nurses regarding predictors of ACP were quite similar to 

findings previously reported among institutionalized patients and patients at the EOL30-36 (such as 

African-American race, illness, a recent experience of death in close friends or family, and greater 

social support).7-9,11,18,19,25,37-42  
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Among these former nurses, while the prevalence for ACP documentation was high at 84%, 

the prevalence for recent ACP discussions with physicians was much lower at 35%. Yet, the evidence 

is increasingly clear that efforts to facilitate patient-centered EOL care should focus on encouraging 

ongoing patient-clinician ACP discussions.22,43,44 For example, in the SUPPORT study,45,46 an 

intervention to increase written directives did not lead to improved EOL care, in part, because most 

physicians were unaware of patients’ written directives;47 furthermore, written directives may be even 

less effective if preferences for EOL care change with time. Thus, the fact that the prevalence of such 

discussions is less than half that of ACP documentation points to a substantial communication gap to 

be addressed. The low prevalence of ACP discussions has been previously observed: other studies 

have found that only 12-34% of community-dwelling older people who completed advance directives 

recently discussed their treatment wishes with their physicians.9,10,48 These results have important 

implications for policy and clinical practice. Overall, ACP communication with health care providers 

was substantially lower than ACP documentation even among these former nurses. Thus, there is a 

need to increase awareness, in both patients and clinicians, about the critical importance of having 

ACP conversations that continue even after ACP documentation is completed. Moreover, the findings 

suggest that previously identified barriers to such communications for clinicians (e.g., lack of time, 

ACP training, etc.) and patients (e.g., lack of awareness, reluctance to talk about death, relying on 

physician to initiate ACP, etc.),1,43,49-52 likely are inadequately addressed by the health care system, 

particularly for those patients who are minorities.  

Despite participants being health professionals with medical training and access to health care, 

African-American respondents had substantially lower levels of ACP documentation only and ACP 

documentation with a recent discussion. These findings are similar to prior studies,19,53,54 including 
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one of 502 physicians19 where African-Americans had a lower prevalence of ACP documentation. In 

our cohort of nurses with their similar education levels and health care backgrounds, the persistent 

racial differences in ACP highlight the importance of better addressing the range of factors limiting 

ACP participation in minorities,37,55 as this limited participation may lead to EOL care that is not goal-

aligned.1,56,57 Reviews23,58 have found, particularly for older generations of African-Americans, that 

barriers such as communication problems with physicians and mistrust of the health care system 

were obstacles for ACP engagement; our findings may indicate that such communication issues and 

mistrust may be deeply embedded, as they persist even among former nurses, or there may be other 

barriers which are as yet unidentified.  

 Other strong predictors of ACP discussion and documentation were health/health-care related 

factors. Although having a chronic progressive illness and reports of recent health care utilization had 

very modest associations with ACP documentation only in our participants (consistent with a recent 

large systematic review on the prevalence of advanced directives),59 ill health and greater health care 

utilization were among the strongest predictors of documentation accompanied by recent discussion, 

perhaps pointing to the tendency to delay discussions about ACP with health care providers.60,61 One 

finding of note was that having a physician exam for only screening purposes was associated with a 

40% greater prevalence of documentation and discussion, possibly reflecting the role of the primary 

care physician in facilitating ACP.58 A policy implication is that interventions such as Medicare’s 

decision to reimburse physicians for Annual Wellness Visits and ACP counseling, effective January 1, 

2016, could play an important role in increasing ACP discussions in the future.43  

This study has several limitations that warrant consideration. Our participants were former 

nurses who were a unique cohort of women; thus, our findings may not generalizable to a general 
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population of older persons. In addition, we do not have direct information on participants’ own 

knowledge about or attitudes toward62 the importance of having ACP discussions with health-care 

providers, thus, we were not able to study this particular aspect of ACP determination. Also, some of 

the gaps in ACP discussion with health-care providers may be attributable to provider characteristics, 

which we could not assess in this study. Our study was based on responses to a self-administered 

questionnaire without any objective confirmation of participants’ ACP status, and there may be some 

recall bias; however, this possibility is likely low, especially for ACP discussions, where we inquired 

about the most recent year. Moreover, many other studies of ACP rely on family members to provide 

information on patients’ ACP,5,63,64 and thus our direct request for information from patients is likely 

more accurate. Our study was cross-sectional, thus, we cannot infer temporality of associations; 

however, it seems unlikely that this would impact most of the associations we observed, such as 

racial differences in ACP. ACP data were collected from 2012-2014, which pre-dated Medicare’s 

decision on physician reimbursement for ACP discussions that went into effect in 2016.65 In future 

studies, we will be able to follow our participants who later died to assess EOL health service use 

related to their ACP status and also study how Medicare reimbursement policy changes influence use 

of ACP.   

In conclusion, even among older nurses, most of whom had documented ACP, 35% had a 

recent patient-clinician ACP discussion, indicating a major participatory gap in an element critical to 

ACP effectiveness. Moreover, even in this population of educated health professionals, race was a 

strong factor associated with a lower likelihood of having ACP documentation and discussion, 

indicating that there are likely many substantial barriers to ACP among racial minorities. Our 

observation that patient-clinician ACP discussions occurred more frequently in those closer to EOL 
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indicates that these discussions may be occurring late in the disease course.60,61 Thus, our study calls 

to attention the persistent barriers to regular patient-clinician ACP discussions. Future research is 

clearly needed to develop and test interventions to improve the rate of patient-clinician ACP 

discussions, particularly in community-dwelling populations, who make up the vast majority of older 

persons.     

This article is protected by copyright. All rights reserved.



ACKNOWLEDGEMENTS 

 

We would like to acknowledge the following state cancer registries for their help: AL, AZ, AR, CA, CO, 

CT, DE, FL, GA, ID, IL, IN, IA, KY, LA, ME, MD, MA, MI, NE, NH, NJ, NY, NC, ND, OH, OK, OR, PA, 

RI, SC, TN, TX, VA, WA, WY.  

Conflict of Interest 

None of the authors have conflicts of interest, including financial interests, activities, relationships and 

affiliations.  

Authors’ Contributions 

Drs. Grodstein, Stevenson, Bynum and Kang contributed to the study conception and design. Drs. 

Grodstein and Stevenson contributed to the acquisition of data. All authors contributed to the analysis 

and interpretation of data. Drs. Kang, Grodstein and Zhang contributed to the drafting of manuscript. 

All authors contributed to the critical revision of the manuscript. 

Sponsor’s Role 

This work was supported by grants UM1 CA186107, P01 CA87969, R21 AG051001(JHK) from the 

National Institutes of Health (NIH). Research reported in this publication was supported in part by the 

National Institute on Aging of the NIH under Award Number P30 AG024409. The funders had no role 

in study design, methods, subject recruitment, data collections, analysis and preparation of paper. 

The content is solely the responsibility of the authors and does not necessarily represent the official 

views of the National Institutes of Health 

  

This article is protected by copyright. All rights reserved.



 

REFERENCES 

1. Institute of Medicine. Dying in America: Improving Quality and Honoring Individual Preferences Near the End of 
Life. Washington, D.C.2014. 

2. Gillick MR. Advance care planning. N Engl J Med. 2004;350(1):7-8. 
3. Sudore RL, Fried TR. Redefining the "planning" in advance care planning: preparing for end-of-life decision 

making. Ann Intern Med. 2010;153(4):256-261. 
4. Fagerlin A, Schneider CE. Enough. The failure of the living will. The Hastings Center report. 2004;34(2):30-42. 
5. Silveira MJ, Kim SY, Langa KM. Advance directives and outcomes of surrogate decision making before death. The 

New England journal of medicine. 2010;362(13):1211-1218. 
6. Wright AA, Zhang B, Ray A, et al. Associations between end-of-life discussions, patient mental health, medical 

care near death, and caregiver bereavement adjustment. JAMA : the journal of the American Medical 
Association. 2008;300(14):1665-1673. 

7. Gordon NP, Shade SB. Advance directives are more likely among seniors asked about end-of-life care 
preferences. Arch Intern Med. 1999;159(7):701-704. 

8. Hanson LC, Earp JA, Garrett J, Menon M, Danis M. Community physicians who provide terminal care. Arch Intern 
Med. 1999;159(10):1133-1138. 

9. McCarthy EP, Pencina MJ, Kelly-Hayes M, et al. Advance care planning and health care preferences of 
community-dwelling elders: the Framingham Heart Study. J Gerontol A Biol Sci Med Sci. 2008;63(9):951-959. 

10. McDonald DD, Deloge JA, Joslin N, et al. Communicating end-of-life preferences. West J Nurs Res. 
2003;25(6):652-666; discussion 667-675. 

11. Gallo JJ, Straton JB, Klag MJ, et al. Life-sustaining treatments: what do physicians want and do they express their 
wishes to others? J Am Geriatr Soc. 2003;51(7):961-969. 

12. Porensky EK, Carpenter BD. Knowledge and perceptions in advance care planning. J Aging Health. 2008;20(1):89-
106. 

13. Ke LS, Huang X, O'Connor M, Lee S. Nurses' views regarding implementing advance care planning for older 
people: a systematic review and synthesis of qualitative studies. J Clin Nurs. 2015. 

14. Black K. Advance directive communication: nurses' and social workers' perceptions of roles. Am J Hosp Palliat 
Care. 2006;23(3):175-184. 

15. Nevidjon BM, Mayer DK. Death is not an option, how you die is--reflections from a career in oncology nursing. 
Nurs Econ. 2012;30(3):148-152. 

16. Christakis NA, Asch DA. Physician characteristics associated with decisions to withdraw life support. Am J Public 
Health. 1995;85(3):367-372. 

17. Schneiderman LJ, Kaplan RM, Rosenberg E, Teetzel H. Do physicians' own preferences for life-sustaining 
treatment influence their perceptions of patients' preferences? A second look. Cambridge quarterly of 
healthcare ethics : CQ : the international journal of healthcare ethics committees. 1997;6(2):131-137. 

18. Gramelspacher GP, Zhou XH, Hanna MP, Tierney WM. Preferences of physicians and their patients for end-of-life 
care. J Gen Intern Med. 1997;12(6):346-351. 

19. Mebane EW, Oman RF, Kroonen LT, Goldstein MK. The influence of physician race, age, and gender on physician 
attitudes toward advance care directives and preferences for end-of-life decision-making. J Am Geriatr Soc. 
1999;47(5):579-591. 

This article is protected by copyright. All rights reserved.



20. Badzek LA, Leslie N, Schwertfeger RU, Deiriggi P, Glover J, Friend L. Advanced care planning: a study on home 
health nurses. Appl Nurs Res. 2006;19(2):56-62. 

21. Coffey A, McCarthy G, Weathers E, et al. Nurses' knowledge of advance directives and perceived confidence in 
end-of-life care: a cross-sectional study in five countries. Int J Nurs Pract. 2016;22(3):247-257. 

22. Fulton AT, Teno JM. Advance care planning: focus on communication and care planning rather than on building 
the perfect form. In: Rogne L, McCune SL, eds. Advance care planning. Communicating about matters of life and 
death. NY: Springer Publishing Company; 2014. 

23. Hong M, Yi EH, Johnson KJ, Adamek ME. Facilitators and Barriers for Advance Care Planning Among Ethnic and 
Racial Minorities in the U.S.: A Systematic Review of the Current Literature. J Immigr Minor Health. 2017. 

24. Bao Y, Bertoia ML, Lenart EB, et al. Origin, Methods, and Evolution of the Three Nurses' Health Studies. Am J 
Public Health. 2016;106(9):1573-1581. 

25. Koss CS. Does Religiosity Account for Lower Rates of Advance Care Planning by Older African Americans? J 
Gerontol B Psychol Sci Soc Sci. 2018;73(4):687-695. 

26. Lawton MP, Brody EM. Assessment of older people: self-maintaining and instrumental activities of daily living. 
Gerontologist. 1969;9(3):179-186. 

27. Berkman LF, Syme SL. Social networks, host resistance, and mortality: a nine-year follow-up study of Alameda 
County residents. Am J Epidemiol. 1979;109(2):186-204. 

28. Skov T, Deddens J, Petersen MR, Endahl L. Prevalence proportion ratios: estimation and hypothesis testing. Int J 
Epidemiol. 1998;27(1):91-95. 

29. Zou G. A modified poisson regression approach to prospective studies with binary data. Am J Epidemiol. 
2004;159(7):702-706. 

30. Brinkman-Stoppelenburg A, Rietjens JA, van der Heide A. The effects of advance care planning on end-of-life 
care: A systematic review. Palliat Med. 2014. 

31. Alano GJ, Pekmezaris R, Tai JY, et al. Factors influencing older adults to complete advance directives. Palliat 
Support Care. 2010;8(3):267-275. 

32. Hirschman KB, Abbott KM, Hanlon AL, Prvu Bettger J, Naylor MD. What factors are associated with having an 
advance directive among older adults who are new to long term care services? J Am Med Dir Assoc. 
2012;13(1):82 e87-11. 

33. Wall J, Hiestand B, Caterino J. Epidemiology of Advance Directives in Extended Care Facility Patients Presenting 
to the Emergency Department. West J Emerg Med. 2015;16(7):966-973. 

34. Huang IA, Neuhaus JM, Chiong W. Racial and Ethnic Differences in Advance Directive Possession: Role of 
Demographic Factors, Religious Affiliation, and Personal Health Values in a National Survey of Older Adults. J 
Palliat Med. 2016;19(2):149-156. 

35. Inoue M. The Influence of Sociodemographic and Psychosocial Factors on Advance Care Planning. J Gerontol Soc 
Work. 2016;59(5):401-422. 

36. Mukamel DB, Ladd H, Temkin-Greener H. Stability of cardiopulmonary resuscitation and do-not-resuscitate 
orders among long-term nursing home residents. Med Care. 2013;51(8):666-672. 

37. Hopp FP. Preferences for surrogate decision makers, informal communication, and advance directives among 
community-dwelling elders: Results from a national study. Gerontologist. 2000;40(4):449-457. 

38. Morrison RS, Meier DE. High rates of advance care planning in New York City's elderly population. Arch Intern 
Med. 2004;164(22):2421-2426. 

39. Blondeau D, Valois P, Keyserlingk EW, Hebert M, Lavoie M. Comparison of patients' and health care 
professionals' attitudes towards advance directives. J Med Ethics. 1998;24(5):328-335. 

This article is protected by copyright. All rights reserved.



40. Fischer GS, Alpert HR, Stoeckle JD, Emanuel LL. Can goals of care be used to predict intervention preferences in 
an advance directive? Arch Intern Med. 1997;157(7):801-807. 

41. Koss CS. Beyond the Individual: The Interdependence of Advance Directive Completion by Older Married Adults. 
J Am Geriatr Soc. 2017;65(7):1615-1620. 

42. Harrison KL, Adrion ER, Ritchie CS, Sudore RL, Smith AK. Low Completion and Disparities in Advance Care 
Planning Activities Among Older Medicare Beneficiaries. JAMA Intern Med. 2016;176(12):1872-1875. 

43. Wenger NS, Shugarman LR, Wilkinson A. Advance directives and advance care planning: Report to Congress. 
RAND Corporation Report to U.S. Department of Health and Human Services. 2008. 

44. Bravo G, Dubois MF, Wagneur B. Assessing the effectiveness of interventions to promote advance directives 
among older adults: a systematic review and multi-level analysis. Soc Sci Med. 2008;67(7):1122-1132. 

45. A controlled trial to improve care for seriously ill hospitalized patients. The study to understand prognoses and 
preferences for outcomes and risks of treatments (SUPPORT). The SUPPORT Principal Investigators. JAMA. 
1995;274(20):1591-1598. 

46. Murphy DJ, Knaus WA, Lynn J. Study population in SUPPORT: patients (as defined by disease categories and 
mortality projections), surrogates, and physicians. J Clin Epidemiol. 1990;43 Suppl:11S-28S. 

47. Covinsky KE, Fuller JD, Yaffe K, et al. Communication and decision-making in seriously ill patients: findings of the 
SUPPORT project. The Study to Understand Prognoses and Preferences for Outcomes and Risks of Treatments. J 
Am Geriatr Soc. 2000;48(5 Suppl):S187-193. 

48. Heyland DK, Barwich D, Pichora D, et al. Failure to engage hospitalized elderly patients and their families in 
advance care planning. JAMA Intern Med. 2013;173(9):778-787. 

49. Simon J, Murray A, Raffin S. Facilitated advance care planning: what is the patient experience? J Palliat Care. 
2008;24(4):256-264. 

50. Glass AP, Nahapetyan L. Discussions by elders and adult children about end-of-life preparation and preferences. 
Prev Chronic Dis. 2008;5(1):A08. 

51. Black K, Fauske J. Exploring influences on community-based case managers' advance care planning practices: 
facilitators or barriers? Home Health Care Serv Q. 2007;26(2):41-58. 

52. Slort W, Schweitzer BP, Blankenstein AH, et al. Perceived barriers and facilitators for general practitioner-patient 
communication in palliative care: a systematic review. Palliat Med. 2011;25(6):613-629. 

53. McKinley ED, Garrett JM, Evans AT, Danis M. Differences in end-of-life decision making among black and white 
ambulatory cancer patients. J Gen Intern Med. 1996;11(11):651-656. 

54. Hallenbeck J, Goldstein MK, Mebane EW. Cultural considerations of death and dying in the United States. Clin 
Geriatr Med. 1996;12(2):393-&. 

55. Perkins HS, Geppert CM, Gonzales A, Cortez JD, Hazuda HP. Cross-cultural similarities and differences in 
attitudes about advance care planning. J Gen Intern Med. 2002;17(1):48-57. 

56. Johnson KS. Racial and ethnic disparities in palliative care. J Palliat Med. 2013;16(11):1329-1334. 
57. Cohen LL. Racial/ethnic disparities in hospice care: a systematic review. J Palliat Med. 2008;11(5):763-768. 
58. Spoelhof GD, Elliott B. Implementing advance directives in office practice. Am Fam Physician. 2012;85(5):461-

466. 
59. Yadav KN, Gabler NB, Cooney E, et al. Approximately One In Three US Adults Completes Any Type Of Advance 

Directive For End-Of-Life Care. Health Aff (Millwood). 2017;36(7):1244-1251. 
60. Ko E, Berkman CS. Advance directives among Korean American older adults: knowledge, attitudes, and behavior. 

J Gerontol Soc Work. 2012;55(6):484-502. 
61. Carrese JA, Mullaney JL, Faden RR, Finucane TE. Planning for death but not serious future illness: qualitative 

study of housebound elderly patients. BMJ. 2002;325(7356):125. 

This article is protected by copyright. All rights reserved.



62. McLeroy KR, Bibeau D, Steckler A, Glanz K. An ecological perspective on health promotion programs. Health 
Educ Q. 1988;15(4):351-377. 

63. Nicholas LH, Langa KM, Iwashyna TJ, Weir DR. Regional variation in the association between advance directives 
and end-of-life Medicare expenditures. JAMA : the journal of the American Medical Association. 
2011;306(13):1447-1453. 

64. Silveira MJ, Wiitala W, Piette J. Advance directive completion by elderly Americans: a decade of change. J Am 
Geriatr Soc. 2014;62(4):706-710. 

65. Dickson V. Providers take advantage of new end-of-life CMS billing codes. 2017; 
http://www.modernhealthcare.com/article/20170814/NEWS/170819948. 

                           

 
 
 
 
 
 

This article is protected by copyright. All rights reserved.

http://www.modernhealthcare.com/article/20170814/NEWS/170819948


 

Figure 1. Prevalence of advance care planning (ACP) documentation and discussion in the Nurses’ Health Study. 

Among 98.4% (n=59269) with complete responses to both questions on documented ACP and ACP discussion, the frequency of combinations of 
ACP documentation and discussion                                                    
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Table 1. Prevalence of ACP documentation and discussion 

 
  Among all participants (n=60217)                                                                              Frequency (%, n) 
 Documented ACP 
          No  16% (n= 9474) 
          Yes  84% (n=50743) 
       
Most common distinct patterns among those with documented ACP (n=50743) 
           Proxy and living will 39% (n=19575) 
           Proxy only 19% (n=  9842) 
           Proxy, living will and POLST 18% (n=  9060) 
           Living will only 16% (n=  8127) 
           Other combinations   8% (n=  4139) 
 
Among 98.4% with complete responses to both questions on             Frequency (%, n) 
documented ACP and ACP discussion (n=59269)                                                    
         ACP discussion in the past year with a healthcare provider 
           No  65% (n=38231) 
           Yes  35% (n=21038) 
 
Among all participants (n=5323) who provided ACP information in 
2012 and subsequently died within 5 years                                                                             

Frequency (%, n) 

  Documented ACP  
          No   11% (n=  585) 
          Yes  89% (n=4738) 
       
Most common distinct patterns of documented ACP (n=4738) 
           Proxy and living will 34% (n=1588) 
           Proxy, living will and POLST  23% (n=1077) 
           Proxy only 18% (n=  832) 
           Living will only 16% (n=  747) 
           Other combinations 10% (n=  494) 
 
Among 97.7% with complete responses to both                                   Frequency (%, n) 
questions on documented ACP and ACP discussion (n=5198)                                                    
         ACP discussion in the past year with a healthcare provider 
           No  49% (n=2597) 
           Yes  51% (n=2601) 
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Table 2. Multivariable-adjusted prevalence ratios (95% CI) for demographic and health care utilization / health 
status characteristics associated with ACP documentation and/or discussion in the Nurse’s Health Study, 2012 

(n=58582)* 
 
 

 

Neither 
(referenc
e group; 
n=8723) 

Documented ACP 
only 

(n=29508) 

Documented ACP + 
ACP discussion 

(n=20351) 

 %† %† Prevalence 
ratio (95% CI)‡ 

%
† 

Prevalence 
ratio (95%CI)‡ 

Demographics      
Age      

65-69 (18%; n=10788) 23 50 1.00 (ref) 27 1.00 (ref) 
70-74 (26%; n=15467) 17 53 1.10 (1.08, 1.12) 30 1.14 (1.10, 1.17) 
75-79 (25%; n=14365) 13 52 1.15 (1.13, 1.17) 35 1.26 (1.22, 1.29)§ 
80-84 (17%; n=10224) 10 49 1.18 (1.16, 1.21) 41 1.32 (1.28, 1.36)§ 
85-89 (12%; n=6716) 8 47 1.20 (1.17, 1.22) 45 1.31 (1.27, 1.35)§ 
90+ (2% n=1022) 8 43 1.18 (1.13, 1.23) 49 1.28 (1.23, 1.34)§ 

Race      
Caucasian-American (98%; n=57158) 15 50 1.00 (ref) 35 1.00 (ref) 
African-American (1%; n=793) 33 43 0.73 (0.69, 0.78) 24 0.59 (0.54, 0.66)§ 
Asian-American (1%; n=455) 13 63 1.05 (1.00, 1.10) 24 0.93 (0.85, 1.03)§ 
Other (0%; n=176) 16 43 0.95 (0.85, 1.06) 41 1.07 (0.94, 1.20) 

Ethnicity      
Non-Latino (99%; n=58065) 15 50 1.00 (ref) 35 1.00 (ref) 
Latino (1%; n=517) 20 47 0.93 (0.87, 0.99) 33 0.92 (0.84, 1.00) 

Highest attained education      
Associate (71%; n=41537) 16 50 1.00 (ref) 34 1.00 (ref) 
Bachelor (19%; n=11236) 13 51 1.05 (1.04, 1.06) 36 1.08 (1.06, 1.10)§ 
Graduate (10%; n=5809) 11 51 1.10 (1.08, 1.11) 38 1.15 (1.13, 1.18)§ 

Median household income (US$) of census tract      
<40000 (11%; n=6329) 18 47 1.00 (ref) 35 1.00 (ref) 
40000-59999 (41%; n=23719) 15 49 1.05 (1.03, 1.07) 36 1.05 (1.02, 1.08) 
60000-79999 (29%; n=17014) 14 52 1.08 (1.06, 1.11) 34 1.05 (1.03, 1.08)§ 
80000+ (19%; n=11418) 13 53 1.09 (1.07, 1.12) 34 1.05 (1.02, 1.08)§ 

Health care utilization/health status      
Hospitalization for at least 2+ nights in the past year      

No (85%; n= 49508) 15 52 1.00 (ref) 33 1.00 (ref) 
Yes (15%; n= 8718) 12 43 1.02 (1.00, 1.03) 45 1.10 (1.08, 1.12)§ 

Physician exam in past 2 years      
No (4%; n=2180) 25 54 1.00 (ref) 21 1.00 (ref) 
Yes, for screening (74%; n=43115) 15 51 1.11 (1.08, 1.15) 34 1.40 (1.32, 1.49)§ 
Yes, for symptoms (22%; n=12612) 13 48 1.13 (1.09, 1.17) 39 1.43 (1.35, 1.52)§ 

Instrumental Activities of Daily Living       
No limitations (68%; n=39160) 15 53 1.00 (ref) 32 1.00 (ref) 
1-3 of 7 activities limited (26%; n=15190) 14 47 1.00 (0.98, 1.01) 39 1.05 (1.03, 1.07)§ 
4-6 of 7 activities limited (5%; n=2753) 15 36 0.99 (0.96, 1.02) 49 1.09 (1.06, 1.12)§ 
7 of 7 activities limited (1%; n=575) 11 33 1.02 (0.96, 1.08) 56 1.15 (1.10, 1.20)§ 

History of Progressive illness      
None (48%; n=28153) 16 53 1.00 (ref) 31 1.00 (ref) 
Cancer only (16%; n=9424) 13 51 1.03 (1.02, 1.05) 36 1.09 (1.07, 1.11)§ 
Cardiovascular/respiratory disease only (24%; n=14002) 14 48 1.02 (1.01, 1.03) 38 1.09 (1.07, 1.11)§ 
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Neurodegenerative disease only (1%; n=581) 16 47 0.99 (0.94, 1.05) 37 1.06 (1.00, 1.14) 
Multiple progressive disease types (11%; n=6422) 12 46 1.03 (1.01, 1.05) 42 1.11 (1.08, 1.13)§ 

 
* Characteristics were assessed at various questionnaires from 1976. ACP discussion information was obtained from the 2012 questionnaire; race, ethnicity, 
education were assessed in 1992; median household income of census tract was based on 2010 participant residential information. Instrumental Activities of Daily 
Living included 7 items (ability to walk distances, go shopping, prepare meals, do housework, handle money, handle medications, and drive an automobile). 
† Age-adjusted percentages (except for the three percentages for each age category, which were crude percentages). 
‡ Multivariable-adjusted analyses adjusted for all other variables listed in the table, as well as census bureau divisions. 
§ Indicates a significant difference in strength of association (i.e., difference in prevalence ratio) of covariates and the likelihood of having both ACP documentation 
and discussion compared to the likelihood of having only ACP documentation.  
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Table 3. Multivariable-adjusted prevalence ratios (95% CI) for social factors associated with ACP 
documentation and/or discussion in the Nurse’s Health Study, 2012 (n=58582)* 

 

 

Neither 
(referenc
e group; 
n=8723) 

Documented ACP 
only 

(n=29508) 

Documented ACP + 
ACP discussion 

(n=20351) 

 %† %† Prevalence 
ratio (95% CI)‡ 

%
† 

Prevalence 
ratio (95%CI)‡ 

Social factors       
Social network index score      

Highest social network: 4 (32%; n=18284) 15 54 1.00 (ref) 31 1.00 (ref) 
3 (38%; n=21863) 14 50 0.96 (0.95, 0.98) 36 0.95 (0.93, 0.97) 
2 (21%; n=11873) 16 49 0.94 (0.92, 0.96) 35 0.92 (0.90, 0.94) 
1 (8%; n=4728) 18 46 0.90 (0.88, 0.92) 36 0.88 (0.85, 0.91) 
Lowest social network: 0 (1%; n=861) 20 45 0.87 (0.82, 0.92) 35 0.85 (0.80, 0.90) 

How often someone can provide emotional support      
All of the time (42%; n=24230) 13 49 1.00 (ref) 38 1.00 (ref) 
Most of the time (36%; n=20733) 15 51 0.99 (0.97, 1.00) 34 0.95 (0.93, 0.96)§ 
Some of the time (14%; n=8384) 17 52 0.95 (0.94, 0.97) 31 0.88 (0.86, 0.90)§ 
A little / None of the time (8%; n=4834)   20 51 0.93 (0.91, 0.96) 29 0.84 (0.81, 0.86)§ 

Residential setting      
Wider community (90%; n=52836) 15 51 1.00 (ref) 34 1.00 (ref) 
Senior community for older persons aged 55+ (10%; n=5746) 8 50 1.09 (1.08, 1.11) 42 1.13 (1.11, 1.15)§ 

Marital status and living arrangement      
Married/have domestic partner and living only with 
spouse/partner (58%; n=33908) 16 53 1.00 (ref) 31 1.00 (ref) 

Widowed and living alone (26%; n=14939) 11 50 1.10 (1.09, 1.12) 39 1.21 (1.19, 1.24)§ 
Widowed and living with other family only (6%; n=3709) 16 46 1.05 (1.02, 1.08) 38 1.15 (1.12, 1.19)§ 
Other marital status/living arrangement (10%; n=5952) 15 44 1.01 (0.99, 1.04) 41 1.14 (1.11, 1.17)§ 

Experience of death of close person in past 2 years      
No (51%; n=29644) 16 51 1.00 (ref) 33 1.00 (ref) 
Yes - spouse only (3%; n=1556) 12 47 1.00 (0.97, 1.04) 41 1.05 (1.01, 1.09)§ 
Yes - other family only (15%; n=8620) 16 50 0.99 (0.98, 1.01) 34 1.01 (0.99, 1.04)§ 
Yes - friend only (18%; n=10613) 13 51 1.04 (1.03, 1.06) 36 1.09 (1.07, 1.11)§ 
Yes - multiple types of close people (13%; n=7832) 13 48 1.03 (1.01, 1.05) 39 1.09 (1.07, 1.11)§ 

 
* Characteristics were assessed at various questionnaires from 1976. ACP discussion information was obtained from the 2012 questionnaire; race, ethnicity, 
education were assessed in 1992; median household income of census tract was based on 2010 participant residential information. Instrumental Activities of Daily 
Living included 7 items (ability to walk distances, go shopping, prepare meals, do housework, handle money, handle medications, and drive an automobile). 
† Age-adjusted percentages (except for the three percentages for each age category, which were crude percentages). 
‡ Multivariable-adjusted analyses adjusted for all other variables listed in the table, as well as census bureau divisions. 
§ Indicates a significant difference in strength of association (i.e., difference in prevalence ratio) of covariates and the likelihood of having both ACP documentation 
and discussion compared to the likelihood of having only ACP documentation. 
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Table 4. Multivariable-adjusted prevalence ratios (95% CI) for demographic and health care utilization / health 
status characteristics associated with ACP documentation and/or discussion among women in the Nurses’ 

Health Study participants who provided ACP information in 2012 and subsequently died (2012-2018; n=5112)* 
 Neither (reference 

group; n=483) 
Documented ACP only 

(n=2114) 
Documented ACP + ACP 

discussion (n=2515) 
 %† %†     Prevalence ratio (95% CI)‡ %† Prevalence ratio (95% CI)‡ 
Demographics      
Age      

65-69 (4%; n=219) 10 41 1.00 (ref) 49 1.00 (ref) 
70-74 (12%; n=593) 15 43 0.92 (0.82, 1.02) 42 0.87 (0.79, 0.95) 
75-79 (20%; n=1013) 11 43 0.98 (0.89, 1.08) 46 0.93 (0.86, 1.02) 
80-84 (27%; n=1370) 9 41 0.99 (0.90, 1.09) 50 0.96 (0.88, 1.04) 
85-89 (30%; n=1557) 8 41 1.01 (0.92, 1.11) 51 0.95 (0.87, 1.03) 
90+ (7%; n=360) 8 35 0.95 (0.84, 1.08) 57 0.92 (0.84, 1.01) 

Race      
Caucasian-American (99%; n=5041) 9 41 1.00 (ref) 50 1.00 (ref) 
African-American (1%; n=34) 21 30 0.81 (0.60, 1.10) 49 0.84 (0.64, 1.09) 
Asian-American (0%; n=24) 6 78 1.18 (1.07, 1.30) 16 0.88 (0.59, 1.31)§ 
Other (0%; n=13) 15 58 0.94 (0.67, 1.31) 27 0.88 (0.48, 1.61) 

Ethnicity      
Non-Latino (99%; n=5077) 10 41 1.00 (ref) 49 1.00 (ref) 
Latino (1%; n=35) 10 38 0.93 (0.72, 1.20) 52 1.00 (0.84, 1.20) 

Highest attained education      
Associate (75%; n=3838) 10 42 1.00 (ref) 48 1.00 (ref) 
Bachelor (17%; n=855) 7 42 1.06 (1.01, 1.11) 51 1.07 (1.03, 1.11) 
Graduate (8%; n=419) 7 37 1.07 (1.00, 1.14) 56 1.08 (1.03, 1.13)§ 

Median household income (US$) of census tract      
<40000 (12%; n=604) 12 41 1.00 (ref) 47 1.00 (ref) 
40000-59999 (42%; n=2163) 9 41 1.04 (0.98, 1.11) 50 1.05 (0.99, 1.11) 
60000-79999 (30%; n=1512) 9 42 1.04 (0.97, 1.11) 49 1.03 (0.98, 1.09) 
80000+ (16%; n=826) 8 42 1.06 (0.98, 1.14) 50 1.05 (0.99, 1.12) 

Health care utilization/health status      
Time to death      

≤1 year (18%; n=898) 7 37 1.00 (ref) 56 1.00 (ref) 
1< and ≤2 years (21%; n=1083) 11 37 0.93 (0.88, 0.99) 52 0.96 (0.92, 1.01) 
2< and ≤3 years (22%; n=1147) 9 41 0.99 (0.93, 1.05) 50 0.99 (0.95, 1.03) 
3< years (39%; n=1984) 10 46 1.00 (0.95, 1.06) 44 0.97 (0.93, 1.01)§ 

Hospitalization for at least 2+ nights in the past year      
No (69%; n= 3477) 10 44 1.00 (ref) 46 1.00 (ref) 
Yes (31%; n= 1578) 8 35 1.02 (0.98, 1.06) 57 1.05 (1.02, 1.09)§ 

Physician exam in past 2 years      
No (4%; n=217) 13 54 1.00 (ref) 33 1.00 (ref) 
Yes, for screening (66%; n=3285) 10 43 1.00 (0.92, 1.09) 47 1.15 (1.02, 1.30)§ 
Yes, for symptoms (30%; n=1504) 8 35 0.99 (0.90, 1.08) 57 1.17 (1.03, 1.33)§ 

Instrumental Activities of Daily Living       
No limitations (34%; n=1711) 12 45 1.00 (ref) 43 1.00 (ref) 
1-3 of 7 activities limited (41%; n=2064) 9 41 1.03 (0.99, 1.08) 50 1.07 (1.02, 1.11)§ 
4-6 of 7 activities limited (19%; n=941) 8 34 1.06 (1.00, 1.12) 58 1.13 (1.08, 1.19)§ 
7 of 7 activities limited (6%; n=298) 8 32 1.09 (0.99, 1.21) 60 1.19 (1.12, 1.28)§ 

Main confirmed cause of death      
Cancer (13%; n=684) 6 41 1.00 (ref) 53 1.00 (ref) 
Cardiovascular disease (10%; n=508) 9 40 0.91 (0.84, 0.98) 51 0.93 (0.87, 0.98) 
Respiratory disease (4%; n=226)  6 31 0.99 (0.90, 1.10) 63 1.00 (0.94, 1.07)§ 
Kidney disease (1%; n=38) 7 34 0.92 (0.73, 1.16) 59 1.02 (0.89, 1.16) 
Neurodegenerative disease (6%; n=285) 13 44 0.90 (0.82, 0.99) 43 0.86 (0.79, 0.94)§ 
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Injury (3%; n=147) 11 39 0.91 (0.81, 1.04) 50 0.92 (0.84, 1.01) 
Infection (1%; n=66) 6 36 1.01 (0.87, 1.17) 58 0.97 (0.88, 1.08) 
Cause not yet confirmed (62%; n=3158) 10 43 0.93 (0.88, 0.98) 47 0.92 (0.88, 0.95) 

* Characteristics were assessed at various questionnaires from 1976. ACP discussion information was obtained from the 2012 questionnaire; race, ethnicity, 
education were assessed in 1992; median household income of census tract was based on 2010 participant residential information. Instrumental Activities of Daily 
Living included 7 items (ability to walk distances, go shopping, prepare meals, do housework, handle money, handle medications, and drive an automobile). 
† Age-adjusted percentages (except for the three percentages for each age category, which were crude percentages). 
† Multivariable-adjusted analyses adjusted for all other variables listed in the table, as well as census bureau divisions.  
§ Indicates a significant difference in strength of association (difference in prevalence ratio) for covariates and likelihood of having both ACP documentation and 
discussion compared to likelihood of having only ACP documentation. 

Table 5. Multivariable-adjusted prevalence ratios (95% CI) for social factors associated with ACP 
documentation and/or discussion among women in the Nurses’ Health Study participants who provided ACP 

information in 2012 and subsequently died (2012-2018; n=5112)* 
 
 

 

Neither 
(referenc
e group; 
n=483) 

Documented ACP 
only 

(n=2114) 

Documented ACP + ACP 
discussion (n=2515) 

 %† %† Prevalence 
ratio (95% CI)‡ 

%
† 

Prevalence ratio 
(95%CI)‡ 

Social factors      
Social network index score      

Highest social network: 4 (18%; n=896) 9 50 1.00 (ref) 41 1.00 (ref) 
3 (38%; n=1901) 9 41 0.93 (0.88, 0.99) 50 0.97 (0.91, 1.03)§ 
2 (25%; n=1224) 10 40 0.91 (0.85, 0.97) 50 0.95 (0.89, 1.01)§ 
1 (15%; n=760) 8 36 0.92 (0.85, 0.99) 56 0.98 (0.91, 1.05)§ 
Lowest social network: 0 (4%; n=203) 10 38 0.91 (0.81, 1.03) 52 0.95 (0.86, 1.05) 

How often someone can provide emotional support      
All of the time (38%; n=1905) 8 38 1.00 (ref) 54 1.00 (ref) 
Most of the time (35%; n=1768) 9 41 0.96 (0.92, 1.01) 50 0.96 (0.93, 0.99) 
Some of the time (17%; n=840) 12 44 0.94 (0.89, 0.99) 44 0.89 (0.85, 0.94)§ 
A little / None of the time (10%; n=522)   13 48 0.94 (0.88, 1.00) 39 0.87 (0.81, 0.93)§ 

Residential setting      
Wider community (84%; n=4308) 10 42 1.00 (ref) 48 1.00 (ref) 
Senior community for older persons aged 55+ (16%; n=804) 5 37 1.10 (1.05, 1.15) 58 1.11 (1.07, 1.15)§ 

Marital status and living arrangement      
Married / have domestic partner and living only with 
spouse/partner (40%; n=2065) 11 46 1.00 (ref) 43 1.00 (ref) 

Widowed and living alone (39%; n=1971) 7 40 1.10 (1.05, 1.16) 53 1.15 (1.09, 1.20)§ 
Widowed and living with other family only (11%; n=561) 12 36 1.00 (0.93, 1.09) 52 1.07 (1.00, 1.14)§ 
Other marital status and living arrangement (10%; n=507) 7 34 1.07 (0.99, 1.15) 59 1.13 (1.07, 1.19)§ 

Experience of death of close person in past 2 years      
No (46%; n=2327) 12 43 1.00 (ref) 45 1.00 (ref) 
Yes - spouse only (4%; n=178) 6 42 1.05 (0.96, 1.15) 52 1.06 (0.98, 1.14) 
Yes - other family only (14%; n=701) 9 43 1.05 (0.99, 1.11) 48 1.06 (1.01, 1.11) 
Yes - friend only (20%; n=1016) 7 42 1.09 (1.04, 1.14) 51 1.10 (1.06, 1.15)§ 
Yes - multiple types of close people (17%; n=844) 7 34 1.04 (0.99, 1.10) 59 1.10 (1.06, 1.15)§ 

 
* Characteristics were assessed at various questionnaires from 1976. ACP discussion information was obtained from the 2012 questionnaire; race, ethnicity, 
education were assessed in 1992; median household income of census tract was based on 2010 participant residential information. Instrumental Activities of Daily 
Living included 7 items (ability to walk distances, go shopping, prepare meals, do housework, handle money, handle medications, and drive an automobile). 
† Age-adjusted percentages (except for the three percentages for each age category, which were crude percentages). 
† Multivariable-adjusted analyses adjusted for all other variables listed in the table, as well as census bureau divisions.  
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§ Indicates a significant difference in strength of association (difference in prevalence ratio) for covariates and likelihood of having both ACP documentation and 
discussion compared to likelihood of having only ACP documentation. 
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