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Abstract

Context—The validated 82-item Advance Care Planning (ACP) Engagement Survey measures a 

broad range of ACP behaviors but is long.

Objectives—Determine whether shorter Survey versions (55-, 34-, 15-, 9-, 4-items) can detect 

similar change in response to two well-validated ACP interventions and provide practical effect 

size information.

Methods—We assessed ACP engagement for 986 English- and Spanish-speaking adults in a 

randomized trial of PREPARE versus an advance directive (AD-only) study arms. The Survey was 

administered at baseline, 1 week, and 3, 6, 12 months. We calculated mean change scores from 

baseline to follow-up time points by study arm, intraclass correlation coefficients of change scores 

between the 82-item Survey with shorter versions, and within- and between-group effect sizes of 

the mean change scores.

Results—Shorter Survey versions were able to detect within- and between-group changes at all 

time points. Within-group intraclass correlations of the 82-item to shorter versions were high (0.78 

to 0.97) and the amount of between-group differences were comparable using all Survey versions. 

Twelve-month within-group effect sizes ranged narrowly from 0.76 to 1.05 for different Survey 

versions in the PREPARE arm and from 0.44 to 0.64 for the AD-only. Between-group effect sizes 

ranged narrowly from 0.24 to 0.30 for different Survey versions. Results were similar when 

stratified by English- and Spanish-speakers.
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Conclusion—Shorter versions of the ACP Engagement Survey were able to detect within- and 

between-group changes comparable to the 82-item version and can be useful for efficiently and 

effectively measuring ACP engagement in research and clinical settings.

Keywords

Advance care planning; psychometrics; surveys and questionnaires

INTRODUCTION

Advance care planning (ACP) has garnered increasing attention from health systems and 

researchers because it has been shown to improve patients’ satisfaction with medical care 

and increase agreement of patients’ wishes for care received (1–5). Historically, most studies 

have focused solely on the completion of an advance directive (AD) to measure successful 

ACP. However, several studies have shown that ACP is a complex process that occurs over 

time and involves multiple discrete behaviors (6–10). Studies have also shown that people 

are in varying stages of readiness to engage in these behaviors (11–12).

The ACP Engagement Survey was developed, culturally vetted, and validated to measure the 

complex process of ACP (13–14). The Survey is based on Social Cognitive and Behavior 

Change theories and focuses on four behavior change constructs (i.e., knowledge, 

contemplation, self-efficacy, and readiness) within four ACP domains (i.e., surrogate 

decision makers, values and quality of life, flexibility in surrogate decision making, and 

asking doctors questions). Although validated and shown to detect change in response to 

ACP interventions, the 82-item version of the Survey takes 50 minutes to administer (14–

15), reducing its utility. Brief, feasible, validated Surveys that can effectively measure the 

ACP process and can detect change in response to ACP interventions are needed for research 

and clinical programs.

In a prior study, we conducted item reduction and validated five progressively shorter 

versions of the ACP Engagement Survey, including a 55-item, a 34-item, a 15-item, a 9-

item, and a 4-item version (14). However, that prior study used blinded trial data with a 

small sample size and only accessed pre-to-post changes over a 1-week follow-up period.

The current study builds on that prior work by including larger, complete trial cohort data of 

English- and Spanish-speaking older adults from a published randomized controlled trial 

designed to compare two well-validated interventions (16). Follow-up time points now 

include 1 week, 3 months, 6 months, and 12 months, and we calculate both within- and 

between-group differences by study arm. This study also provides practical effect size 

information for the use of brief, literacy-appropriate, English and Spanish, culturally vetted 

measures for a range of ACP behaviors. We will evaluate if change scores in response to an 

ACP intervention for progressively shorter versions of the Survey, including a 4-item 

version, are highly correlated with the original 82-item version.
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METHODS

Data Sources and Participants

Study participants included 986 English- and Spanish-speaking patients enrolled in a 

randomized trial at the San Francisco General Hospital from February 2014 through 

November 2017. These participants were randomly assigned to two intervention groups, an 

easy-to-read advance directive written at the 5th grade reading level (AD-only arm), and the 

PREPARE website (PREPAREforYourCare.org) plus the AD (PREPARE arm). PREPARE is 

an interactive, online ACP program that uses video stories to help people identify their 

wishes for medical care and models how to discuss those wishes with others. The trial 

compared the efficacy of PREPARE plus the easy-to-read AD versus the AD alone to 

engage participants in the ACP process. The study was approved by the University of 

California, San Francisco Institutional Review Board, and the trial has been published (16–

17).

Outcomes and Measures

The validated, patient-reported ACP Engagement 82-item Survey includes 57 items 

concerning Behavior Change Processes (i.e., knowledge, contemplation, self-efficacy, and 

readiness) measured on an average five-point Likert scale and 25 ACP Action items such as 

discussing and documenting ACP wishes using “yes” or “no” response options. The Survey 

scores were unweighted on a 1 to 5-point scale with higher scores reflecting greater ACP 

engagement (response options: “1-not at all”, “2-a little”, “3-somewhat”, “4-fairly”, and “5-

extremely” for knowledge, self-efficacy, and readiness subscales, and “1-never”, “2-once or 

twice”, “3-a few times”, “4-several times”, and “5-a lot” for the contemplation subscale). A 

detailed table including the questions and response options of the original version and 

shorter versions (i.e., 55-, 34-, 15-, 9-, and 4-item versions) has been published (14).

The Survey was shortened based on multiple criteria (14). The 25 ACP Action items were 

removed in all shorter versions due to redundancy because yes/no actions can also be 

calculated from the readiness questions, which assessed readiness to discuss/document with 

surrogate decision makers, discuss/document wishes for medical care, discuss/document 

flexibility for the surrogate, and ask doctors questions. This resulted in all five shorter 

Survey versions measured on an average five-point Likert scale for the ACP engagement 

score. The Behavior Change process questions concerning contemplation and questions 

concerning flexibility in surrogate decision making and asking doctors questions were the 

questions most often deleted from shorter versions. To be able to compare the average five-

point Likert scores of the shorter versions with the original version, the overall average ACP 

engagement score for the 82-item Survey was created by averaging the five-point Likert 

scales for the Process measures and also for the Action measures by assigning a value of 5 to 

response options of “yes” and a value of 0 to response options of “no.”

For the randomized trial, we administered the full 82-item ACP Engagement Survey at 

baseline, 1 week, 3 months, 6 months, and 12 months. We also assessed self-reported 

participant characteristics at baseline including age, gender, race/ethnicity, education, health 

literacy, finances and health status (16). In the trial, participants were block-randomized by 
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adequate versus limited health literacy using a random number generator (18). Prior ACP 

documentation before the baseline interview was obtained using a composite of any prior 

legal forms and documented discussions about ACP within the past 5 years by chart review 

(6,15).

Statistical Analysis

We first compared baseline characteristics of the AD-only and PREPARE arms overall and 

stratified by English- and Spanish-speakers using unpaired t-tests for continuous variables 

and Chi-square tests for categorical variables. In addition, we compared baseline 

characteristics of English- and Spanish-speakers overall. We then assessed the ability of each 

Survey version to detect change in average ACP Behavior Change Survey scores in response 

to ACP interventions. We used mixed-effects repeated measures model for the average ACP 

engagement score with fixed effects on time (i.e., baseline, 1 week, etc.), intervention group 

(PREPARE versus AD-only arms) and group by time interaction, with time as a categorical 

variable to allow for non-linearity of responses over time. All analyses were adjusted for the 

randomization block variable of health literacy and prior ACP documentation and clustered 

by physician (16). We then calculated mean change scores from baseline to each of the four 

follow-up time points (i.e., 1 week, and 3, 6, 12 months) by study arm, and measured within-

group effect sizes (Cohen’s d) of the mean change scores. Using the original 82-item Survey 

as the reference, we computed the intraclass correlation coefficients of the change in Survey 

scores at each time point for progressively shorter versions. Finally, we evaluated between-

group effect sizes and mean change score differences between PREPARE versus AD-only 

arms for each shorter Survey version at each follow-up time point and compared them with 

the original 82-item version using t-tests. All analyses were also stratified by English- and 

Spanish-speaking participants. We used statistical software SAS 9.4 (SAS Institute Inc) and 

STATA 15.1 (Stata Corp), all tests of statistical significance were two-sided, and we 

conducted Bonferroni adjustment for multiple between-group comparisons.

RESULTS

Among 986 enrolled participants, 505 were randomized to the AD-only arm and 481 to the 

PREPARE arm. The mean age of overall participants was 63.3 (6.4) years, 603 (61.2%) 

were women, 634 (64.3%) were non-white, 445 (45.1%) were Spanish-speakers, 387 

(39.3%) had limited health literacy, 504 (51.1%) reported fair-to-poor health status, and 269 

(27.3%) had prior ACP documentation (Table 1). Participant characteristics did not differ 

between study arms overall or by English- or Spanish-speakers. For the overall cohort 

including both arms, Spanish-speaking participants were more likely than English-speaking 

participants to be women, have less education, have higher rates of limited health literacy, 

and worse self-rated health, p<0.05, Table 1.

Average ACP Behavior Change Survey scores increased more over time in the PREPARE 

versus the AD-only arms (intervention group by time interaction p<0.001) among all Survey 

versions (Figure 1), demonstrating that all Surveys can detect change in response to the ACP 

interventions. The results were similar when stratified by English- and Spanish-speakers 

(Appendix 1 and 2).
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Within-group effect size estimates were larger in the PREPARE versus the AD-only arms at 

each follow-up time point for all Survey versions (Table 2). Intraclass correlation 

coefficients of the mean change scores between the original 82-item Survey with 

progressively shorter versions were medium to high at all follow-up time points for both 

study arms (range over the four time points 0.78 to 0.97 for PREPARE and 0.76 to 0.98 for 

AD-only, all p<0.001, Table 2). The 55- and 34-item versions had slightly lower mean 

change scores compared to the 82-item version, while the 15- and 9-item versions were 

variable, and the 4-item version had slightly higher values. For example, in the PREPARE 

arm, the within-group mean change scores with standard deviation (SD) at 12 months 

compared to baseline were 0.82 (0.9) for the 82-item Survey, 0.73 (0.9) for the 55-item 

Survey, 0.68 (0.9) for the 34-item Survey, 0.70 (1.0) for the 15-item Survey, 0.75 (1.0) for 

the 9-item Survey, and 0.91 (1.3) for the 4-item Survey (Table 2). However, these differences 

between the 82-item version and shorter Surveys were all small and never exceeded 0.23 

standard deviation scale (SDs) for PREPARE arm and 0.12 SDs for AD-only arm across all 

time points (Table 2). Within-group results were similar for English- and Spanish-speaking 

participants (Appendix 3, 4).

Between-group effect size estimates for PREPARE versus AD-only arms were very similar 

for all versions of the Survey at all follow-up time points (Table 3, 82-item between-group 

effect size estimate range over the four time periods 0.24 to 0.31; 55-item 0.21 to 0.26; 34-

item 0.21 to 0.24; 15-item 0.20 to 0.25; 9-item, 0.20 to 0.24; 4-item 0.23 to 0.29). As 

observed for within-group estimates, the 55- and 34-item versions had slightly lower 

between-group mean change differences compared to the 82-item version while results were 

mixed with the 15- and 9-item versions, and the 4-item version had slightly higher between-

group differences. For example, for PREPARE versus AD-only arms, the between-group 

differences of mean change scores with SD at 12 months compared to baseline were 0.30 

(0.9) for the 82-item Survey, 0.25 (0.9) for the 55-item Survey, 0.25 (0.9) for the 34-item 

Survey, 0.29 (1.0) for the 15-item Survey, 0.32 (1.0) for the 9-item Survey, and 0.40 (1.2) for 

the 4-item Survey (Table 3). However, these differences of mean change scores between the 

82-item version and shorter Surveys were all small and never exceeded 0.17 SDs across all 

time points. Results for between-group comparisons of mean change score differences were 

similar for English- and Spanish-speaking participants (Appendix 5, 6).

DISCUSSION

Using randomized clinical trial data, with four follow-up time points among a large cohort 

of older adults, we demonstrated that all Survey versions were able to detect change in a 

broad range of ACP behaviors over time in response to ACP interventions. The Surveys 

worked well among both English- and Spanish-speaking participants, even though Spanish-

speakers had higher rates of limited health literacy and were more likely to have less than a 

high school education. Having several psychometrically sound shortened versions of the 

ACP Engagement Survey provides flexibility for research and quality improvement 

initiatives when choosing Surveys to measure the effectiveness of ACP programs.

We found that the original 82-item version of the ACP Engagement Survey and five 

progressively shorter versions (i.e., 55-item, 34-item, 15-item, 9-item, and 4-item) can 

Shi et al. Page 5

J Pain Symptom Manage. Author manuscript; available in PMC 2020 December 01.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



reliably detect both within- and between-group differences for ACP interventions over all 

time points (i.e., 1 week, and 3, 6, 12 months). Both within- and between-group effect sizes 

tended to be higher using the full 82-item Survey, suggesting this version may be most 

appropriate when maximum power is required, for example for small studies. However, the 

shorter versions of the Survey were all able to detect both within- and between-group 

changes, suggesting that they are acceptable alternatives in most clinical and research 

settings.

This study allowed us to quantify a clinically meaningful change in ACP Engagement 

Survey scores based on effect sizes using standard thresholds (19). Small effect sizes (0.20–

0.49) were associated with mean change scores of approximately 0.2 to 0.3 points. Moderate 

effect sizes (0.50–0.79) were associated with mean change scores of approximately 0.4 to 

0.5 points. Large effect sizes (≥ 0.80) were associated with mean change scores of ≥ 0.6 

points. Therefore, the smallest clinically meaningful change in response to an ACP 

intervention would be approximately 0.2 points, and is an evidence that patients are moving 

along the the behavior change pathway – from pre-contemplation, to contemplation, to 

preparation, to action. Larger changes of 0.6 or greater likely reflect ACP actions that are 

farther down the behavior change pathway. For example, in a prior validation study of the 

Survey in 559 respondents in two countries, a score changes of 1.0 was associated with 

having completed a prior advance directive (14).

This study also provided detailed within- and between-group effects size information for 

each version of the Survey at multiple follow-up time points compared to baseline for the 

overall cohort as well as for English- and Spanish-speakers. These results are important 

because it will allow ACP researchers to calculate power and estimate sample sizes for 

future clinical trials. Choice of the Survey version may be based on the length of the Survey 

desired to reduce response burden, the ACP information important to the research question 

(as the Behavior Change process questions concerning contemplation, flexibility in 

surrogate decision making and asking doctors were the most often deleted questions from 

shorter versions), and the follow-up time proposed (i.e., 1 week, and 3, 6, or 12 months).

The strengths of this study include the rigorous and systematic validation of all Survey 

versions, assessment of the Survey’s ability to detect change over time in response to 

interventions in English- and Spanish-speakers and use of published trial data. This study 

does have some limitations. Generalizability may be limited because the validation only took 

place in one San Francisco health delivery system, with a predominance of older adults. 

However, the primary care sample was racially and ethnically diverse. Although inclusion 

criteria required chronic or serious illness for the trial, we do not know whether the results 

would be similar among patients from specialty clinics or patients who speak a language 

other than English or Spanish. Future studies will also need to assess the ability of shorter 

Survey versions to detect change in response to different ACP interventions in varying 

patient populations and whether the Survey can be used to help tailor ACP discussions based 

on readiness and behaviors that have not yet been completed in the clinical setting.

In conclusion, progressively shorter versions of the ACP Engagement Survey, including a 4-

item version, are psychometrically sound and able to efficiently and effectively measure 
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change in ACP behaviors in response to ACP interventions. The choice of which Survey 

version to use will depend on overall data collection burden, available resources, and the 

desire to look at Survey subscales or specific Survey domains.
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Appendix 1. 
English-speaking Participants: Advance Care Planning Engagement Scores at Baseline, 1 

Week, 3 Months, 6 Months, and 12 Months for Progressively Shorter Survey Versions by 

Study Arma

aP-values in the plots reflect overall intervention group by time interactions.
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Appendix 2. 
Spanish-speaking Participants: Advance Care Planning Engagement Scores at Baseline, 1 

Week, 3 Months, 6 Months and 12 Months for Progressively Shorter Survey Versions by 

Study Arma

aP-values in the plots reflect overall intervention group by time interactions.
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Appendix 5.

English-speaking Participants: Between-Group Effect Sizes and Differences of Mean 

Change Scores Over Time using Progressively Shorter ACP Engagement Survey Versions

PREPARE 
versus 
AD-only

Baseline to 1 Week 
Follow-up

Baseline to 3 Months 
Follow-up

Baseline to 6 Months 
Follow-up

Baseline to 12 Months 
Follow-up

Effect Size 
of 

Differences

Differences 
of Mean 
Change, 

Mean 
(SD)

a

Effect Size 
of 

Differences

Differences 
of Mean 
Change, 

Mean 
(SD)

a

Effect Size 
of 

Differences

Differences 
of Mean 
Change, 

Mean 
(SD)

a

Effect Size 
of 

Differences

Differences 
of Mean 
Change, 

Mean 
(SD)

a

82-item 0.13 0.23 (0.7) 0.20 0.22 (0.7) 0.26 0.26 (0.8) 0.23 0.25 (0.8)

55-item 0.12 0.20 (0.6) 0.13 0.16 (0.7) 0.22 0.21 (0.8) 0.15 0.17 (0.8)

34-item 0.11 0.18 (0.7) 0.12 0.12 (0.7) 0.19 0.16 (0.8) 0.18 0.16 (0.8)

15-item 0.18 0.28 (0.8) 0.12 0.17 (0.8) 0.20 0.23 (0.9) 0.19 0.22 (0.9)

9-item 0.14 0.28 (0.8) 0.12 0.20 (0.8) 0.18 0.25 (0.9) 0.16 0.22 (1.0)

4-item 0.15 0.33 (1.0) 0.16 0.26 (1.0) 0.23 0.36 (1.1) 0.18 0.29 (1.2)

a
T-tests for comparing differences of mean change between progressively shorter Survey versions and the original 82-item 

version all had non-significant p-values with Bonferroni adjustment for multiple comparisons at a significance level of 0.05, 
which meant no obvious differences among Survey versions.

Appendix 6.

Spanish-speaking Participants: Between-Group Effect Sizes and Differences of Mean 

Change Scores Over Time using Progressively Shorter ACP Engagement Survey Versions.

PREPARE 
versus 
AD-only

Baseline to 1 Week 
Follow-up

Baseline to 3 Months 
Follow-up

Baseline to 6 Months 
Follow-up

Baseline to 12 Months 
Follow-up

Effect Size 
of 

Differences

Differences 
of Mean 
Change, 

Mean 
(SD)

a

Effect Size 
of 

Differences

Differences 
of Mean 
Change, 

Mean 
(SD)

a

Effect Size 
of 

Differences

Differences 
of Mean 
Change, 

Mean 
(SD)

a

Effect Size 
of 

Differences

Differences 
of Mean 
Change, 

Mean 
(SD)

a

82-item 0.37 0.36 (0.7) 0.40 0.33 (0.8) 0.37 0.32 (0.9) 0.37 0.37 (1.0)

55-item 0.35 0.36 (0.7) 0.36 0.33 (0.8) 0.33 0.32 (0.8) 0.36 0.35 (1.0)

34-item 0.34 0.36 (0.7) 0.30 0.32 (0.8) 0.32 0.30 (0.9) 0.35 0.36 (1.0)

15-item 0.39 0.39 (0.8) 0.31 0.30 (0.9) 0.29 0.30 (0.9) 0.38 0.37 (1.0)

9-item 0.39 0.46 (0.9) 0.31 0.34 (0.9) 0.29 0.31 (1.0) 0.38 0.43 (1.1)

4-item 0.40 0.48 (1.1) 0.34 0.38 (1.1) 0.32 0.34 (1.1) 0.47 0.52 (1.2)

a
T-tests for comparing differences of mean change between progressively shorter Survey versions and the original 82-item 

version all had non-significant p-values with Bonferroni adjustment for multiple comparisons at a significance level of 0.05, 
which meant no obvious differences among Survey versions.
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Figure 1. 
Progressively Shorter Advance Care Planning Engagement Survey Versions Are Able to 

Detect Change at 1 Week, 3 Months, 6 Months, and 12 Months by Study Armab

aEnglish-speakers and Spanish-speakers had similar results as shown in the Appendix 1 and 

2.
bP-values in the plots reflect overall intervention group by time interactions.
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