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BACKGROUND: Hospitalized seniors are frequently too sick 
to make informed decisions about their postdischarge care. 
Subsequently, loved ones often make support choices (eg, 
skilled nursing facility placement, caregivers) at discharge. 
We sought to advance the timeline for postacute care deci-
sions to before a hospitalization occurs.

OBJECTIVE: Investigate the effect of PlanYourLifespan.org 
(PYL) on knowledge of posthospital discharge options.  

DESIGN: Multisite randomized controlled trial.

SETTING/PATIENTS: Nonhospitalized adults, aged ≥65 
years, living in urban, suburban, and rural areas of Texas, 
Illinois, and Indiana.

INTERVENTION: PYL is a national, publicly available tool 
that provides education on posthospital therapy choices and 
local home-based resources.

MEASUREMENTS: Participants completed an in-person 
baseline survey, followed by exposure to intervention or at-
tention control (AC) websites, then 1-month and 3-month 
telephone surveys. The primary knowledge outcome was 

measured with 6 items (possible 0-6 points) pertaining to 
hospital discharge needs. 

RESULTS: Among 385 participants randomized, mean age 
was 71.9 years (standard deviation 5.6) and 79.5% of par-
ticipants were female. At 1 month, the intervention group 
had a 0.6 point change (standard deviation = 1.6) versus 
the AC group who had a −0.1 point change in knowledge 
score. Linear mixed modeling results suggest sex, health lit-
eracy level, level of education, income, and history of high 
blood pressure/kidney disease were significant predictors of 
knowledge over time. Controlling for these variables, treat-
ment effect remained significant (P < 0.0001).

CONCLUSION: Seniors who used PYL demonstrated an in-
creased understanding of posthospitalization and home ser-
vices compared to the control group. 

TRIAL REGISTRATION: Clinicaltrials.gov Identifier: NCT0 
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When seniors are discharged from the hospital, many will 
require additional support and therapy to regain their in-
dependence and return safely home.1,2 Most seniors do not 
understand what their support needs will entail or the dif-
ferences between therapy choices.3 To complicate the issue, 
seniors are often incapacitated and unable to make discharge 
selections for themselves. 

Consequently, discharge planners and social workers of-
ten explain options to family members and loved ones, 
who frequently feel overwhelmed.4,5 While often balancing 
jobs, loved ones are divided between wanting to stay with 

the senior in the hospital and driving to area skilled nurs-
ing facilities (SNFs) for consideration. Discharges are de-
layed waiting for families to make visits and choose an SNF. 
Longer lengths of stay are detrimental to seniors due to the 
increased risks of infection, functional loss, and cognitive 
decline.6

Although seniors comprised only 12% of the US popula-
tion in 2003,7 they accounted for one-third of all hospital-
izations, over 13.2 million hospital stays.8 Hospital stays for 
seniors resulted in hospital charges totaling nearly $329 bil-
lion, or 43.6% of national hospital bills in 2003.7 Seniors are 
also high consumers of postacute care services. By 2050, the 
number of individuals using long-term care services in any 
setting (eg, at home, assisted living, or SNFs) will be close 
to 27 million.9-11 With the knowledge that many seniors will 
be hospitalized and subsequently require services thereafter, 
we sought to assist seniors in planning for their hospital dis-
charge needs before they were hospitalized. 

Our team developed PlanYourLifespan.org (PYL) to fa-
cilitate this planning for postdischarge needs and fill the 
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knowledge gap in understanding postdischarge options. With 
funding from the Patient Centered Outcomes Research Insti-
tute, we aimed to test the effectiveness of PYL on improving 
knowledge of hospital discharge resources among seniors. 

METHODS

PlanYourLifespan.org 
PlanYourLifespan.org (PYL) educates users on the health 

crises that often occur with age and connects them to post-
hospital and home-based resources available locally and na-
tionally. PYL is personalized, dynamic, and adaptable in that 
all the information can be changed per the senior’s wishes or 
changing health needs. 

Content of PYL 
Previously, we conducted focus groups with seniors about 
current and perceived home needs and aging-in-place. 

TABLE 1. Participant Baseline Characteristics 

Characteristics

Treatment Arm

P Value

Attention Control PLAN YOUR LIFESPAN

N = 191 % N = 194 %

Mean Age (± SD) 72.1 (5.6) 71.7 (5.6) .51

Sex

   Female

   Male

157

34

82.2

17.8

149

45

76.8

23.2

.19

Race

   White

   Non-white

125

66

65.4

34.6

117

77

60.3

39.7

.30

Marital Status

   Single, never married

   Married

   Widowed

   Divorced/separated

27

75

44

45

14.1

39.3

23.0

23.6

23

85

36

50

11.9

43.8

18.5

25.8

.58

How would you rate your health?

   Poor

   Fair

   Good

   Very Good

   Excellent

4

22

76

62

27

2.1

11.5

39.8

32.5

14.1

4

18

81

70

21

2.1

9.3

41.7

36.1

10.8

.78

Household Income

   Less than $20,000

   $20,000-$40,000

   $40,001-$60,000

   $60,001-$80,000

   $80,001-$100,000

   More than $100,000

   Don’t Know

   Prefer not to say

45

50

31

25

19

13

4

4

23.6

26.2

16.2

13.1

10.0

6.8

2.1

2.1

43

54

27

26

17

18

2

7

22.2

27.8

13.9

13.4

8.8

9.3

1.0

3.6

.90

Education

   High school or less

   Some college

   College graduate

33

55

103

17.3

28.8

53.9

40

59

95

20.6

30.4

49.0

.57

REALM Score

   Third grade and below

   Fourth to sixth grade

   Seventh to eighth grade

   High school

1

2

29

159

0.5

1.1

15.2

83.3

0

1

28

165

0.0

0.5

14.4

85.1

.85

Have you or a member of your household been hospitalized in the past 3 years?

   No

   Yes

   Don’t know

104

86

1

54.5

45.0

0.5

96

98

0

49.5

50.5

0.00

.31

Continued on page E3
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TABLE 1. Participant Baseline Characteristics (continued)

Characteristics

Treatment Arm

P Value

Attention Control PLAN YOUR LIFESPAN

N = 191 % N = 194 %

With whom do you live?

   Live alone

   Live with one other person

   Live with multiple other people

104

75

12

54.5

39.3

6.3

94

90

10

48.5

46.4

5.1

.36

If yes, with whom do you live?

   Spouse

   Son/daughter

   Other relative

   Friend

   Other

73

15

10

1

1

38.2

7.9

5.2

0.5

0.5

86

16

10

0

1

44.3

8.3

5.2

0.0

0.5

.22

.89

.97

.50

.50

High blood pressure

   No

   Yes

71

120

37.2

62.8

62

132

32.0

68.0

.28

Diabetes

   No

   Yes

   Don’t know

152

38

1

79.6

19.9

0.5

155

39

0

79.9

20.1

0.0

.98

Lung Disease such as emphysema or chronic bronchitis

   No

   Yes

   Don’t know

178

13

0

93.2

6.8

0.0

170

22

2

87.6

11.4

1.0

.11

Asthma

   No

   Yes

167

24

87.4

12.6

162

32

83.5

16.5

.27

Stroke

   No

   Yes

   Don’t Know

169

20

2

88.5

10.5

1.0

177

14

3

91.2

7.2

1.6

.27

Cancer

   No

   Yes

   Don’t Know

144

47

0

75.4

24.6

0.0

141

52

1

72.7

26.8

0.5

.60

Kidney Disease

   No

   Yes

   Don’t Know

179

11

1

93.7

5.8

0.5

185

7

2

95.4

3.6

1.0

.32

Heart Failure

   No

   Yes

   Don’t Know

176

13

2

92.1

6.8

1.1

181

10

3

93.3

5.2

1.5

.50

Arthritis

   No

   Yes

   Don’t Know

72

116

3

37.7

60.7

1.6

66

124

4

34.0

63.9

2.1

.47

Self-Efficacy Score 68.2 (8.0) 67.4 (7.9) .35

Social Support Score 6.4 (2.1) 6.3 (2.1) .66

NOTE: Abbreviations: REALM, Rapid Estimate of Adult Literacy in Medicine; SD, standard deviation. 
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Major themes of what advanced life events (ALEs) would 
impact aging-in-place were identified as follows: hospital-
izations, falls, and Alzheimer’s.12 We organized PYL around 
these health-related ALEs. Our multidisciplinary team of 
researchers, seniors, social workers, caregiver agencies, and 
Area Agencies on Aging representatives then determined 
what information and resources should be included.

Each section of PYL starts with a video of a senior dis-
cussing their real-life personal experiences, with subsections 
providing interactive information on what seniors can ex-
pect, types of resources available to support home needs, and 
choices to be made. Descriptions of types of settings for ther-
apy, options available, and links to national/local resourc-
es (eg, quality indicators for SNFs) are also included. For 
example, by entering their zip code, users can identify their 
neighborhood SNFs, closest Area Agency on Aging, and 
what home caregiver agencies exist in their area. 

Users can save their preferences and revisit their choices 
at any time. To support communication between seniors and 
their loved ones, a summary of their choices can be printed 
or e-mailed to relevant parties. For example, a senior uses 
PYL and can e-mail these choices to family members, which 
can stimulate a conversation about future posthospital care 
expectations. 

As inadequate health literacy and cognitive impairment 
are prevalent among seniors, PYL presents information un-
derstandable at all levels of health literacy and sensitive to 
cognitive load.9 There is simplified, large-font, no mouse 
scrolling and audio available for the visually impaired.

Study Design and Randomization
To test PYL, a 2-armed (attention control [AC] and PYL 
intervention), parallel, randomized controlled trial was con-
ducted. Participants were randomly assigned to 1 of the 2 
conditions via a pregenerated central randomization list 
using equal (1:1) allocation and random permuted block 
design to ensure relatively equal allocation throughout the 
study. The AC condition exposed participants to the Na-

tional Institute on Aging-sponsored website, Go4Life.nia.
nih.gov, an educational website on physical activity for se-
niors. This website has comparable design and layout to PYL 
but does not include information about advanced planning. 
The AC condition controlled for the possibility that regular 
contact with the study team may improve outcomes in par-
ticipants randomized to the intervention website. 

The trial was conducted from October 2014 to September 
2015 in Chicago, Illinois; Fort Wayne, Indiana; and Hous-
ton, Texas. Inclusion criteria were as follows: age 65 and older, 
English-speaking, scoring ≥4 questions correctly on the Brief 
Cognitive Screen,14 and current self-reported use of a com-
puter or smartphone with internet. Participants were exclud-
ed if they had previously participated in the focus groups or 
beta testing of the PYL website. Community-based patient 
partners/stakeholders drove subject recruitment in their com-
munities through word of mouth, e-mail bursts, newsletters, 
and flyers. At the Area Agency on Aging and community 
centers where services such as food vouchers and case man-
agement are provided, participants were recruited on-site 
and given study information. At the clinical sites, staff re-
ferred potential participants. Study materials such as flyers 
and information sheets were also located in the clinic waiting 
rooms. The Villages, nonprofit, grassroots, membership orga-
nizations that are redefining aging by being a key resource to 
community members wishing to age in place, heavily relied 
on electronic recruitment using their regular e-newsletters 
and e-mail lists to recruit potential participants. Potential 
subjects were also recruited by distributing flyers at local se-
nior centers and senior housing buildings. Interested seniors 
contacted research staff who explained the study and as-
sessed their eligibility. If eligible, subjects were scheduled for a  
face-to-face interview. 

At the face-to-face encounter, all study subjects complet-
ed a written consent, answered baseline questions, and were 
randomized to either arm. Next, research staff introduced all 
study subjects to the website to which they were randomized 
and provided instructions on its use. Staff were present to 

TABLE 2. Understanding of Posthospital Discharge and Home Services Over Time 

Time of Assessment
Attention Control PLAN YOUR LIFESPAN

Mean Std Mean Std

Baseline 3.7 1.3 3.6 1.3

Post Tool 3.9 1.2 4.1 1.3

Post Tool - Baseline 0.2 1.0 0.5 1.4

Month 1 3.7 1.4 4.1 1.4

Month 1 - Baseline −0.1 1.4 0.6 1.6

Month 3 3.7 1.4 4.2 1.5

Month 3 - Baseline −0.1 1.4 0.6 1.6

NOTE: Abbreviations: Std, standard deviation; UHS, Understanding of Posthospital Discharge and Home Services.
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assist with questions as needed on navigation but did not 
assist with decision making for either website. A minimum 
of 15 minutes and a maximum of 45 minutes was allotted 
for navigating either website. After navigating their web-
site, participants were administered an immediate in-person 
posttest survey. One month and 3 months after the face-
to-face encounter, research staff contacted all study partic-
ipants over the phone to complete a follow-up survey. Staff 
attempted to reach participants up to 3 times by phone. Data 
were entered into Research Electronic Data Capture survey 
software.15 This study was approved by the Northwestern 
University Institutional Review Board.

Understanding of Posthospital Discharge and Home 
Services 
As part of the larger trial, which included behavioural 
outcomes that will be reported elsewhere, we sought to 
explore the effects of PYL on participants’ knowledge and 
understanding of posthospital discharge and home services 
(UHS). Participants were asked to respond to 6 questions 
at baseline, immediate posttest, and at the 1- and 3-month 
follow-up time points. Knowledge items were developed 
by the study team in conjunction with the patient/partner 
stakeholders. UHS scores were calculated as the sum of the 
6 questions (each scored 0 if incorrect and 1 if correct) with 
a possible range of 0-6.

Covariates
Demographic information, self-reported health, importance 
of religion, and existence of a power of attorney, living will, 
advanced directive (eg, Physician Orders for Life-Sustain-
ing Treatment) were obtained via self-report. Participants 
were asked about their general and social self-efficacy using 
the validated Self-efficacy Scale16 and their social support 
using the Lubben Social Network Scale–6.17 Health literacy 
was assessed using the Rapid Estimate of Adult Literacy in 
Medicine–Short Form.18 To measure burden of disease, par-

ticipant comorbidities were measured using a nonvalidated 
9-item dichotomous response condition list, which included 
some items adapted from the Charlson Comorbidity Index 
and the Elixhauser Comorbidity Index. 

Statistical Analysis
Data analysis included all available data in the inten-
tion-to-treat dataset. As UHS was collected at multiple time 
points up to 3 months postintervention, we employed linear- 
mixed modeling with random participant effect and fixed 
arm, time, and time-by-arm interaction terms. The time-by-
arm interaction allows for comparison of UHS slopes (or tra-
jectories) across arms. Analyses explored multiple potential 
covariates, including current utilization of services, physi-
cal function, comorbidities, social support, health literacy, 
self-efficacy, and sociodemographics. Those covariates found 
to have a significant association (P < 0.05) with outcome 
were considered for inclusion in the overall model selection 
process. Ultimately, we developed a final parsimonious, ad-
justed longitudinal model with primary predictors of time, 
arm, and their interaction, controlling for only significant 
baseline variables following a manual backward selection 
method. All analyses were conducted in SAS software 
(version 9.4, copyright 2012, The SAS Institute Inc., Cary, 
North Carolina).

RESULTS
Among 470 participants screened for eligibility, 385 were 
randomized (Figure). All were included in intention-to-treat 
analysis. Of the 191 participants allocated to the AC group, 
1 participant partially received the PYL intervention. The 
mean age of participants was 71.9 (standard deviation = 
5.6), and 79.5% were female; 62.9% identified as white and 
37.1% as non-white (Table 1). Baseline characteristics were 
similar in both of the groups. 

Table 2 presents follow-up summary statistics by arm for 
the UHS score. At both the 1- and 3-month time points, 

TABLE 3. Linear Mixed Model Results for Evaluation of UHS over Time

Models Estimate Lower 95% CL Upper 95% CL P Value

Unadjusted Model Output
   Time

   Plan Your Lifespan Arm

   Time-by-Arm Interaction

−0.04

−0.14

0.23

−0.11

−0.39

0.14

0.03

0.11

0.33

0.22

0.27

<.0001

Adjusted Model Output

   Time

   Plan Your Lifespan Arm

   Time-by-Arm Interaction

   Male Sex

   Income Level

   History of High Blood Pressure

   History of Kidney Disease 

   Health Literacy Level

   Education Level

−0.05

−0.14

0.22

−0.38

0.08

−0.22

−0.51

0.38

0.20

−0.12

−0.39

0.12

−0.63

0.01

−0.43

−0.96

0.12

0.06

0.02

0.10

0.32

−0.14

0.15

−0.01

−0.06

0.63

0.34

0.20

0.24

<.0001

0.002

0.02

0.04

0.03

0.004

0.004

NOTE: Abbreviations: CL, PLEASE DEFINE ; UHS, Understanding of Posthospital Discharge and Home Services.
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the mean UHS score in the active intervention arm in-
creased (by 0.56 ± 1.55 points at 1 month and 0.60 ± 1.63 at 
3 months), while mean UHS score decreased in the AC arm 
at both time points (−0.09 ± 1.43 at 1 month and −0.07 ± 
1.37 at 3 months).  

Table 3 illustrates linear mixed model results both failing 
to adjust and adjusting for potentially influential baseline 
covariates. In both instances, the interaction term (arm-
by-time) was highly significant (P < 0.0001) in predicting 
UHS score, suggesting that, when compared to the AC arm, 
the intervention arm exhibited a large mean slope in UHS 
score over time. That is, understanding home services score 
tended to increase at a faster rate for those in the active arm. 
Higher levels of income (P = 0.0191), literacy (P = 0.0036), 
and education (P = 0.0042) were associated with increased 
UHS scores; however, male sex (P = 0.0023) and history 
of high blood pressure (P = 0.0409) or kidney disease (P = 
0.0278) were negatively associated with UHS scores.    

CONCLUSION/DISCUSSION
The results of our study show that among seniors, PYL im-
proved their understanding of home-based services and the 

services that may be required following a hospitalization. 
Educating seniors about what to expect regarding the tran-
sition home from a hospital before a hospitalization even 
occurs may enable seniors and their families to plan ahead 
instead of reacting to a hospitalization. PYL, a national, pub-
licly available tool with links to local resources may poten-
tially help in advancing transitional discharge care to prior 
to a hospitalization. 

To our knowledge, this is one of the first websites and trials 
devoted to planning for seniors’ health trajectory as they age 
into their 70s, 80s, 90s, and 100s. Clinicians regularly discuss 
code status and powers of attorney during their end-of-life 
discussions with patients. We encourage clinicians to ask pa-
tients, “What about the 10 to 20 years before you die? Have 
you considered what you will do if you get sick or need help 
at home?” While not replacing a social worker, the ability of 
PYL to connect seniors to local resources makes it somewhat 
of a “virtual social worker.” With many physician practic-
es unable to afford social workers, PYL provides a free-of-
charge means of connecting seniors to area resources.

A major strength of this project was our strong community 
partnerships. PYL was developed with significant input from 

FIG. CONSORT diagram

Excluded (n=85)
• Not meeting inclusion criteria (n=46)
• Declined to participate (n=13)
• Other reasons (n=26)

Allocated to Attention-Control (n=191)
• Received allocated intervention (n=190)
• �Did not receive allocated intervention (n=1): 

Accidentally partially received intervention

Lost to follow-up: n=8

Analyzed: n=183
Excluded from analysis: n=0

Allocated to PLAN YOUR LIFESPAN (n=194)
• Received allocated intervention (n=194)
• Did not receive allocated intervention (n=0 )

Lost to follow-up (Reasons Unknown): n=15

Analyzed: n=179
Excluded from analysis: n=0

Enrollment

Screened for eligibility (n=470)

Randomized (n=385)

Allocation

Follow-Up

Analysis
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our patient partners/stakeholders, which included seniors, 
senior community group leaders, Area Agencies on Aging, 
Villages, nurses, caregiver agency leaders, and clinicians. 
This patient and stakeholder engagement enabled us to cre-
ate a website that was fully senior-centric, focusing specif-
ically on what was important to seniors. Patient partners/
stakeholders were tasked with recruiting participants for the 
trial, using multiple tactics in their communities to connect 
potential participants to researchers. Recruiting directly 
through our community partners helped us include people 
who would not normally participate in research studies. An 
additional study strength was that recruitment occurred at 
multiple sites, including rural and urban locales. 

As with all studies, limitations exist. While using a vali-
dated outcome measure would have been ideal for measur-
ing knowledge, none existed that assessed whether a person 
understood their future needs or could plan to make use of 
available resources. Consequently, the UHS outcome mea-
sure was not validated prior to starting this trial and it re-
mains unclear what changes in UHS score observed mean or 
translate to in a real-world setting. 

The study participants were in general white, educated, 
and in reasonably good health. This may be a limitation 
of this study given that it could impact the generalizability 
of the study results, as we are unable to know for certain if 
these same results would be observed with participants who 
have lower educational levels and are in poor health. Power 
considerations in this study did not account for comparison 
of outcomes within specific subgroups so we were unable to 
assess outcomes in groups such as those with limited health 
literacy, low social support, or low self-efficacy. The trial was 

also limited by our inability to collect information on wheth-
er or not the knowledge gains observed in the study led to 
any measureable outcomes. Due to the relatively short fol-
low-up time, we were unable to ascertain whether any study 
participants were hospitalized during the study follow-up pe-
riod and if so, if exposure to PYL had any impact on patient 
anxiety, length of hospital stay, and/or caregiver burden. We 
were also unable to assess patients’ ability to utilize and carry 
out their posthospitalization discharge plans if they had one 
in place. Future studies with longer follow-up are needed to 
determine these important, measurable outcomes.   

Potential implications of planning for a senior’s lifespan 
are expansive. If hospitalized seniors knew their preferred 
SNF for subacute rehabilitation on the first day of their 
hospitalization, hospital lengths of stay could potentially 
be reduced. If families knew which caregiver agencies, Area 
Agency on Aging, or Village their senior wished to use, ob-
taining services would perhaps be easier to accomplish. 
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