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Abstract

Objective—The purposes of this paper are to describe the internal consistency reliability and 

construct validity of the PAM-13 for hospitalized cardiology and oncology patients and to examine 

the predictors of low patient activation in the same population.

Methods—We evaluated the internal consistency reliability of the PAM-13 in the inpatient 

setting. Construct validity of the PAM-13 was then assessed using two approaches: expected 

known-groups differences between patients with planned and unplanned admissions PAM-13 

levels and convergence of PAM-13 levels with other measures.

Results—The PAM demonstrated adequate internal consistency overall (Cronbach α = 0.81). 

Patients with unplanned admissions were more likely to have low activation than patients with 

planned admissions (adjusted OR = 5.7, p = 0.008). The PAM-13 was modestly correlated (p < 

0.001) with each of the PROMIS Global Health components used in this study (global, physical 

and mental health).

Conclusion—This study demonstrates the PAM-13 is a reliable and valid measure for use in the 

inpatient hospital setting and that type of admission (planned versus unplanned) is an important 

predictor of patient activation.

Practice Implications—By measuring patient activation with the PAM-13, clinicians and 

researchers can provide tailored communication and care strategies to meet patient’s needs.
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1. INTRODUCTION

The concept of “patient engagement” has become increasingly important in recent years [1]. 

Patient engagement is a construct that includes self-efficacy, behavior, and knowledge, and 

has been shown to predict a variety of health behaviors [2]. Engaging patients in their care is 

the focus of many public- and private-sector initiatives and programs [3–5]. There is no 

single definition of patient engagement, nor is there a universally agreed-upon tool for 

measuring this concept. To date, the most frequently used instrument for measuring patient 

engagement is the Patient Activation Measure (PAM) [6–9].

The PAM-13 is a 13-item self-reported measure designed to assess patients’ knowledge, 

skills and confidence in managing their health. The PAM-13 also describes the extent to 

which patients are informed and involved in their healthcare [6]. The PAM-13 has been 

validated in multiple outpatient populations including multi-morbid older adults and 

multiple sclerosis patients, and in relation to employee health characteristics [10–12]. It has 

strong psychometric properties, with high internal consistency and construct validity [10–

12]. Recent studies involving the PAM have found that higher patient activation levels were 

correlated with improved health outcomes over time including better clinical indicators (e.g., 

not being obese, having high-density lipoprotein and triglycerides in normal ranges), more 

healthy behaviors, better self-management, greater use of preventive screening tests, and 

lower use of costly healthcare services [13,14].

While the PAM has become a widely used tool in outpatient care settings, its applicability to 

patients in the hospital is not well established [15]. Validating the PAM-13 in the inpatient 

setting is important as there are over 35 million hospital admissions each year [16] and 

interventions to impact patient engagement in the hospital are becoming more commonplace 

[8,17–19]. The purposes of this paper are 1) to describe the psychometric properties (internal 

consistency reliability and construct validity) of the PAM-13 for hospitalized cardiology and 

oncology patients with planned and unplanned admissions; and 2) conduct an exploratory 

analysis to examine the predictors of low activation in the same population.

2. METHODS

2.1 Study design

We first evaluated the internal consistency reliability of the PAM-13 in the inpatient setting. 

The construct validity of the PAM-13 was then assessed using two approaches: expected 

known-groups differences of PAM-13 levels and convergence of PAM-13 levels with other 

measures.

The purpose of validation using known-group differences was to systematically evaluate 

whether the PAM-13 instrument would discriminate between two known groups (unplanned 
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admissions versus planned admissions) expected to differ on the constructs that the 

instrument is intended to measure [20–22]. These groups were chosen based on the 

hypothesis that patients with a planned hospitalization would have a higher PAM level 

(reflecting higher activation) than patients with an unplanned admission. The rationale 

behind this assumption was that patients who have planned admissions are more likely to be 

actively managing their healthcare and have been able to schedule the procedures and 

treatments for their care ahead of their admission. We believed these patients would be 

different than those admitted through the emergency department with an unplanned 

admission for an emergent problem. Additionally, we hypothesized that this difference 

would be apparent among both cardiology and oncology patients.

We examined convergent validity by correlating the PAM-13 levels with quality of life 

measures, specifically, the Patient Reported Outcomes Measurement Information System 

(PROMIS) Global Health short form scores [23]. We conjectured that participants with 

higher activation levels would also have higher mental and physical quality of life scores. 

Our hypothesis was that these quality of life measures would be positively correlated with 

the PAM-13 level. This hypothesis was based on prior findings of modest correlation 

between the PAM-13 and a multiple sclerosis quality of life measure (r= 0.42) [10].

We also conducted an exploratory analysis to examine predictors of low activation according 

to PAM-13 levels and scores. We tested for differences by age, education, health literacy and 

primary clinical service lines (oncology and cardiology) based on prior literature 

[7,10,11,24]. We then compared the PAM-13 levels found in this inpatient study to those 

previously reported in other settings.

2.2 Subjects

We performed the evaluation of known-group differences based on data collected from 100 

participants continuously recruited from cardiology and oncology units at a large, urban, 

academic medical center. This sample size was chosen based on previous literature regarding 

validation of measures [25]. Criteria for inclusion were 18 years or older and English 

speaking. Exclusion criteria were inability to perform the interview in English, and severe 

cognitive or psychiatric impairment. Participants were compensated $10 for their time, 

typically around 15 minutes. Participants provided written informed consent, and were 

instructed that their participation was completely voluntary, there were no right or wrong 

answers, and they were free to skip any questions if they did not feel comfortable answering 

them. Additionally, they were informed that participation would have no bearing on their 

clinical care. These steps were taken to ensure the survey was administered without undue 

influence from the investigators. The research protocol and written informed consent form 

describing the study and compensation were approved by the medical center’s Institutional 

Review Board.

In total, 50 cardiology participants (25 planned and 25 unplanned admissions) and 50 

oncology participants (25 planned and 25 unplanned admissions) were recruited from July to 

October 2015. On the cardiology service, recruitment for planned admissions was conducted 

among those patients with a known disease (e.g., aortic stenosis) undergoing a planned heart 

valve repair or replacement (e.g., a transcatheter aortic valve replacement). Unplanned 
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cardiology participants came through the hospital’s emergency department and were 

diagnosed with ST-segment elevation myocardial infarction, non-ST segment elevation 

myocardial infarction, or acute coronary syndrome. On the oncology unit, the planned-

admission participants came in for chemotherapy or another planned treatment. Unplanned 

oncology participants came through the hospital’s emergency department and were admitted 

with diagnoses such as fever and respiratory failure.

2.3 Data Collection

Each participant’s admission status of planned versus unplanned was collected by reviewing 

the electronic health record (EHR). Data were collected by surveying each participant and 

storing the results in a secure database. Participants elected whether to be asked the 

questions orally by the research coordinator, or to respond directly to the survey using a 

tablet computer provided to them by the research coordinator.

2.4 Measures

2.4.1 Sample characteristics—Sample characteristics were collected through a 

demographic form completed at enrollment. These questions included information on age, 

gender, race, ethnicity, education level, and technology use. Technology-use questions asked 

about the patient’s experience using the internet (“Do you access the internet?”; yes or no), 

what devices they used to access the internet (“How do you access the internet (select all 

that apply)”; desktop, laptop, smartphone, tablet, other), and how much they used the 

internet on a daily basis (“Typically, how much do you use the internet on a given day?”; 

less than 30 minutes, 1-2 hours, 3-4 hours, 5 or more hours). Income was measured with the 

question, “Financially, would you say you are… comfortable; have enough to make ends 

meet; or do not have enough to make ends meet?” as traditional questions using numerical 

income scales have been fraught with a wide range of bias [26] and random error [27].

2.4.2 Patient activation—Patient activation, was measured using the PAM-13. The 

responses to each of the 13 items range from 1 (strongly disagree) to 4 (strongly agree). 

Scores were calculated by summing the responses, weighted to a scale of 0 to 100, and then 

converting the score to a PAM level (1-4) using the PAM scoring spreadsheet. The four PAM 

levels are 1) Disengaged and overwhelmed (indicated by a score of 0.0-47.0) 2) Becoming 

aware, but still struggling (47.1-55.1), 3) Taking action (55.2-72.4), and 4) Maintaining 

behaviors and pushing further (72.5-100).

2.4.3 Quality of life—Quality of life was measured using the 10-item Patient Reported 

Outcomes Measurement Information System (PROMIS) Global Health short form 

questionnaire [28]. PROMIS was developed to provide instruments that allow for the 

efficient, flexible, and precise measurement of patient-reported outcomes [23]. The Global 

Health short form includes mental and physical health components as well as a single item 

on general health status, “In general would you say your health is…”. Participants respond 

to each item using a 5-item Likert-type scale. Previous tests of construct validity for the 

PAM have shown strong associations with other functional status (SF-36[29] and SF-12[30]) 

measures. We chose to use the PROMIS questionnaires because they are freely available and 

capture the same information as legacy measures with fewer items [23,31].
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2.4.4 Health Literacy—Study participants answered three health literacy questions 

developed by Chew et al. [32]. These questions facilitate the identification of patients with 

“inadequate health literacy.” Each question has differing sensitivity and specificity based on 

the cutoff selected by the researchers. Cutoffs were selected to optimize the sensitivity and 

specificity tradeoff based on the findings of Chew and colleagues [32].

2.5 Statistical Analysis

Baseline characteristics of participants in the planned and unplanned admission groups were 

compared using two-sample t-tests for continuous variables and chi-squared tests for 

categorical variables.

Internal consistency (reliability) of the PAM was assessed using Cronbach’s alpha. An alpha 

of at least 0.80 was considered evidence of good internal consistency.

Construct validity was evaluated through a known-group differences analysis of the PAM 

levels between planned and unplanned admissions. PAM levels were dichotomized into ‘low 

activation’ (PAM levels 1 and 2), and ‘high activation’ (PAM levels 3 and 4). The known 

groups were then analyzed using a chi-square test. Logistic regression was used to determine 

the odds ratio of having low activation between the known groups (unplanned versus 

planned admissions). We conducted forward and backward step-wise selection using all 

collected variables (with entry and removal criterion of p = 0.2) to identify those variables 

associated with low activation. Collinearity between related variables was analyzed, with 

small correlations (r < 0.3) found between variables included in the model.

To analyze differences across service lines (cardiology versus oncology), the median 

PAM-13 levels between unplanned versus planned admissions were compared using 

Wilcoxon rank-sum tests, and the proportions of ‘low activation’ were compared using chi-

squared tests. In addition, we also compared average PAM-13 scores (0-100) between 

services lines and admission type again using a Wilcoxon rank-sum test.

Convergent validity was assessed by correlating the PAM-13 with the PROMIS Global 

Health short form measures. A Spearman rank correlation between each of the PROMIS 

Global Health measures and the four PAM-13 levels was calculated. This correlation was 

also completed using the continuous PAM-13 scores. We also conducted an ANOVA to 

determine the strength of the association between the PROMIS scores and activation level.

Predictors of low activation and PAM-13 scores were analyzed through chi-square tests for 

categorical variables and ANOVA for continuous variables. All baseline demographic data 

was included in the analysis.

PAM levels from the inpatient setting were compared with four published studies in other 

settings [10,24,33,34] using Wilcoxon rank-sum tests. The four studies that were selected 

reported sample size and the distribution of participants across the four PAM-13 levels.

Analyses were completed using STATA version 14 [35] and R version 3.0.2 [36].
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3. RESULTS

Participant characteristics are described in Table 1. The average age in our cohort was 64 

years, (range = 22-102). The majority of the participants were male (65%), 13% were black, 

9% were Asian, 9% reported their race as “other” or were multi-racial, and 16% were 

Hispanic/Latino. Almost one-fifth (18%) of the participants reported their income level as 

“not having enough money to make ends meet”.

3.1 Psychometric results (Reliability, construct and convergent validity)

The PAM demonstrated adequate internal consistency overall (Cronbach α = 0.81).

We found a statistically significant difference in the PAM-13 levels of participants who had 

planned compared to unplanned admissions. Among participants with unplanned 

admissions, 56% had low activation compared to 24% of participants with planned 

admissions (p = 0.001). This difference confirmed our hypothesis that the PAM-13 

instrument is able to differentiate between the two known groups. Overall, patients with 

unplanned admissions were more likely to have low activation compared to patients with 

planned admissions (unadjusted OR = 4.03, p = 0.001) (Table 2). The difference remained 

significant after adjustment for baseline covariates (adjusted OR = 5.7, p = 0.008). The final 

model included age, gender, race, ethnicity, education, income, and use of a tablet computer 

to access the internet (Table 2).

There was a higher proportion of participants with low activation in the unplanned 

admission group. This finding was consistent across both the oncology and cardiology 

service lines (p = 0. 007, and p = 0. 047, respectively). Both the median (interquartile range) 

PAM-13 levels and mean (standard deviation) PAM-13 scores were lower in the unplanned 

admission group (Table 3). There was no statistically significant difference in PAM-13 level 

between oncology and cardiology service lines.

The PAM-13 was modestly correlated (p < 0.001) with each of the three PROMIS Global 

Health components used in this study (global, physical and mental health) (Table 4). 

Analysis of correlations using the PAM-13 scores (instead of levels) were consistent. The 

results of the ANOVA comparing PROMIS global, physical and mental quality of life 

measures across participants with low and high activation demonstrated that lower scores on 

PROMIS measures were associated with low activation (Table 5).

3.2 Identifying predictors of low activation

Differences across demographic variables between participants with low and high activation 

are described in Table 1. There was a difference between the proportion of patients who had 

low and high activation by the use of a tablet computer to access the internet (p = 0.027), 

however it was no longer significant when included in the stepwise logistic regression 

model. When using the continuous PAM-13 scores, statistically significant differences were 

found using logistic regression by use of a tablet computer (OR = 1.04, 95% CI = 1.00 – 

1.07, p = 0.043) and a significant difference was found using a linear regression model by 

the mean number of participants with inadequate health literacy (based on the health literacy 

question, “How often do you have problems learning about your medical condition because 
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of difficulty understanding written information?”) (β = −0.005, 95% CI = −0.010 – 

−0.0002,_p = 0.043) were found.

3.3 Comparison to outpatient studies

The PAM-13 levels of our patient population were significantly lower than the PAM-13 

levels of the four other PAM-related studies we included (Figure 1, Table 6). The four 

studies included three studies in the outpatient setting (a study in a multiple sclerosis clinic 

in the southeastern U.S.[10], a national survey [24], and a study in primary care clinics in 

Minnesota [34]), and one inpatient study of cardiac patients in Boston [33]. Sample sizes 

ranged from 196 to over 25,000.

4. DISCUSSION AND CONCLUSION

4.1 Discussion

This study provides evidence for the internal consistency reliability and the construct 

validity of the PAM-13 instrument for use in the inpatient setting. The study also confirms 

that type of admission is important to consider when analyzing PAM levels. There was a 

significant difference in PAM levels between hospitalized patients with unplanned compared 

to planned admissions, no differences in the PAM levels between cardiology and oncology 

service lines, and specific demographic variables were not predictive of low activation.

Our results complement the findings from a recent study by Schmaderer et al. [15] that 

documented the psychometric properties of the PAM for use in hospitalized multimorbid 

patients. Our results build on the Schmaderer study by demonstrating the importance of 

admission type in predicting low patient activation. These results are important for other 

researchers who are using the PAM-13 to measure patient activation in inpatient randomized 

controlled trials [8,17].

A study conducted by Hibbard and Cunningham,[24] suggested that patients with cancer had 

a slightly higher average PAM score than patients with hypertension (65.8 versus 63.5). Our 

study results did not identify a statistically significant difference in PAM scores between 

patients on our cardiology versus oncology services (61.5 versus 61.8, respectively). In 

contrast to our study, which was conducted in an urban, inpatient, academic setting, Hibbard 

and Cunningham performed a nationwide survey, with a sample size of over 17,800 

participants in the outpatient setting.

Our study found a modest correlation between PAM-13 levels and quality of life (measured 

with the PROMIS Global Health short form), further supporting the validity of the PAM-13. 

The PROMIS mental health measure had the strongest correlation with activation, which 

was consistent with other studies that have analyzed the relationship between PAM levels 

and quality of life measures [10].

In the univariate analysis we found only one significant predictor of low activation we 

measured, not using a tablet computer to access the internet. The other demographic 

variables included in the final model were not significant predictors of low activation. This 

may be due to the small sample size and the study being underpowered to determine 
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differences by demographics variables. One of the three questions used to identify patients 

with inadequate health literacy was found to be correlated with the PAM-13 scores, however 

we did not find it to be a predictor of low activation using the categorical PAM-13 levels. 

This could be due to the decrease in power using the categorical variable. However, the 

relationship between PAM scores and literacy is so small to not be clinically relevant. As 

such, we would not recommend using health literacy as a proxy measure of patient 

activation. Additional research by Hibbard et al.,[37] also indicates that activation is not 

simply a marker for socioeconomic status. These are important findings as they suggest that 

if someone is economically or socially disadvantaged it is not necessarily an indicator that 

they have low activation.

This study assessed differences between the PAM-13 levels of our hospitalized patients 

versus those from the literature. We found the PAM-13 levels of our hospitalized patients to 

be significantly lower than those in the four other studies we analyzed. One difference 

between our study and the others is that patients in our study were older (average age of 

64.1), whereas average ages reported in the other studies ranged from 46 to 50. Our results 

may suggest that there could be a change in PAM levels when patients enter the hospital. 

Being a hospitalized patient has been called one of the most “dis-empowering situations one 

can experience in modern society,” [38] and this change in environment could contribute to 

decreasing patients’ PAM levels. Upon hospitalization, measures should be taken to address 

patient-specific activation during that time period.

Use of the PAM-13 in the inpatient setting could allow for a more customized approach to 

tailoring interventions, preparing appropriate education, and follow-up after discharge. 

Knowing the activation level of a patient in the hospital could support clinicians’ efforts to 

tailor their communication and educational materials, facilitate more productive interaction 

and potentially increase the patient’s knowledge and self-efficacy. For example, knowing 

that a patient has lower activation and needs a more thorough explanation of a medication 

schedule would allow for the clinician to prioritize spending that extra time with the patient 

while they are in the hospital. Also, knowing that a patient’s activation level may decrease 

upon being admitted to the hospital may help clinicians tailor communication with patients. 

Improved patient-provider interaction could enable patients to have a more seamless 

discharge process and could help to reduce future admissions.

4.1.1 Limitations—Strengths of this study are that it was conducted in a large, urban, 

academic medical center with a diverse population. While we did not include non-English 

speaking patients in our study, 16% our participants identified as Hispanic/Latino. Validation 

of the PAM-13 among a diverse population of hospitalized patients contributes to the 

generalizability of the study findings.

Additionally, this study was conducted at a single site. While the PAM-13 was valid in this 

setting, there is the potential that these results may not be broadly generalizable to other 

inpatient settings. Due to the small sample size, our analysis of predictors of low activation 

may have been underpowered to detect differences by all the demographic variables 

collected in the study.

Prey et al. Page 8

Patient Educ Couns. Author manuscript; available in PMC 2017 December 01.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



4.1.2 Future research—Future steps for research include validating the Spanish version 

of the PAM in the inpatient setting and identifying interventions that are successful for 

improving activation for patients with low PAM scores.

4.2 Conclusion

This study demonstrates that the PAM-13 is a reliable and valid measure to be used in the 

inpatient setting. It has also shown that knowing the admission type is an important predictor 

of patient activation. Understanding a patient’s level of activation is important for being able 

to optimize inpatient communication. By measuring patient activation with the PAM-13, 

clinicians and researchers can more accurately understand their patients and provide tailored 

communication and care strategies to meet patients’ needs.

4.3 Practice Implications

By showing that the PAM is a reliable and valid measure of patient activation in the inpatient 

setting, we believe that its use in the hospital can facilitate patient-provider communication 

and allow for the tailoring of care to a patient’s specific activation level. This improved 

interaction could facilitate the improvement of patients’ clinical outcomes, including 

reducing readmissions and improving patients’ self-management of their own health.
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Appendix A: Baseline socio-demographic and lifestyle characteristics of 

PAM validation participants by admission type (planned versus unplanned)

Variable Overall
N=100

Unplanned
N=50

Planned
N=50

p-value

Age 64.1 (1.69) 59.8 (2.34) 68.4 (2.3) 0.010

Gender, Female 35 (35%) 20 (40%) 15 (30%) 0.295

Country of Origin 0.226

 Dominican Republic or Puerto Rico 7 (7%) 3 (6%) 4 (8%)

 United States 72 (72%) 33 (67%) 39 (78%)

 Other 20 (20%) 14 (28%) 7 (14%)

Education 0.534

 Some high school or less 11 (11%) 5 (10%) 6 (12%)

 High School/some college 46 (46%) 26 (52%) 20 (40%)
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Variable Overall
N=100

Unplanned
N=50

Planned
N=50

p-value

 College/Associate’s degree 24 (24%) 12 (24%) 12 (24%)

 Master’s/Doctoral degree 19 (19%) 7 (14%) 12 (24%)

Race 0.032

 Asian or Pacific Islander 9 (9%) 6 (12%) 3 (6%)

 Black or African American 13 (13%) 10 (20%) 3 (6%)

 Other or multi-race 9 (9%) 7 (10%) 5 (8%)

 White 64 (64%) 23 (50%) 38 (78%)

 Prefer not to answer 5 (5%) 4 (8%) 1 (2%)

Ethnicity

 Hispanic, Latino or Spanish Origin 16 (16%) 10 (20%) 6 (12%) 0.275

Income 0.014

 Comfortable 50 (50%) 18 (36%) 32 (64%)

 Have enough to make ends meet 31 (31%) 20 (40%) 11 (22%)

 Do not have enough to make ends meet 18 (18%) 12 (24%) 6 (12%)

Participants with Inadequate Health
Literacy

 1. How confident are you filling out
medical forms by yourself?

38 (38%) 19 (38%) 19 (38%) 1.00

 2. How often do you have problems
learning about your medical condition
because of difficulty understanding
written information?

14 (14%) 9 (18%) 5 (10%) 0.249

 3. How often do you have someone
help you when you read hospital
materials?

30 (30%) 15 (30%) 15 (30%) 1.00

Technology Use

 Yes, I use the internet 68 (68%) 35 (70%) 33(66%) 0.668

Length of daily internet use (of internet
users)

0.333

 Less than 30 minutes 27 (39.7%) 11 (31.4%) 16 (48.5%)

 1-2 hours a day 17 (25%) 10 (28.6%) 7 (21.2%)

 3-4 hours a day 14 (20.6%) 9 (25.7%) 5 (15.2%)

 5 or more hours a day 10 (14.7%) 5 (14.3%) 5 (15.2%)

Use IT to look up health information

 Yes 57 (57%) 31 (62%) 26 (52%) 0.313

Family member looks up health
information online

63 (63%) 30 (60%) 33 (66%) 0.534

 Device use (of those who use the
 internet)

 Desktop 38 (56%) 18 (51%) 20 (61%) 0.680

 Laptop 32 (47%) 16 (46%) 16 (48%) 0.819

 Smartphone 33 (49%) 19 (54%) 14 (42%) 0.288

 Tablet 21 (31%) 11 (31%) 10 (30%) 0.806

Abbreviations: SD: standard deviation, N: number 

For continuous variables, mean (SD) were reported, and p-values were calculated using two sample t-tests. For categorical 
variables, n (%) were reported, and p-values were calculated using chi-squared tests.
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Highlights

• The PAM has is a reliable and valid measure for use in the inpatient 

setting

• Type of admission is an important predictor of patient activation

• Measuring patient activation can allow for tailored care strategies in the 

hospital
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Figure 1. 
PAM-13 levels across studies
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Table 1

Baseline demographics and analysis of predictors of low activation

Variable Overall
n=100

Low
Activation

n=40

High
Activation

n=60
p-value

Age 64.1 (1.69) 65.7 (16.0) 63.1 (17.6) 0.447

Gender, Female 35 (35%) 12 (30%) 23 (38%) 0.392

Service 0.221

 Cardiology 50 (50%) 23 (57.5%) 27 (45%)

 Oncology 50 (50%) 17 (42.5%) 33 (55%)

Country of Origin* 0.530

 Dominican Republic or Puerto Rico 7 (7%) 3 (7.5%) 3 (5%)

 United States 72 (72%) 27 (67.5%) 45 (75%)

 Other 20 (20%) 10 (22%) 11 (18.3%)

Education 0.832

 Some high school or less 11 (11%) 5 (12.5%) 6 (10%)

 High School, some college, or
  Associate’s degree 51 (51%) 19 (47.5%) 32 (53.3%)

 College or more 38 (38%) 16 (40%) 22 (36.7%)

Race 0.769

 Asian or Pacific Islander 9 (9%) 5 (12.5%) 4 (6.67%)

 Black or African American 13 (13%) 5 (12.5%) 8 (13.3%)

 Other, multi-race, or prefer not to
 answer 14 (14%) 6 (15%) 8 (13.3%)

 White 64 (64%) 24 (60%) 40 (66.7%)

Ethnicity

 Hispanic, Latino or Spanish Origin 16 (16%) 6 (15%) 10 (16.7%) 0.215

Income 0.948

 Comfortable 50 (50%) 21 (52.5%) 29 (49.2%)

 Have enough to make ends meet 31 (31%) 12 (30%) 19 (32.2%)

 Do not have enough to make ends meet 18 (18%) 7 (17.5%) 11 (18.6%)

Participants with Inadequate Health
Literacy

 1. How confident are you filling out
  medical forms by yourself? 38 (38%) 18 (45%) 20 (33.3%) 0.239

 2. How often do you have problems
  learning about your medical
  condition because of difficulty
  understanding written information?

14 (14%) 8 (20%) 6 (10%) 0.158

 3. How often do you have someone
  help you when you read hospital
  materials?

30 (30%) 15 (37.5%) 15 (25%) 0.181

Technology Use

 Yes, I use the internet 68 (68%) 26 (65%) 42 (70%) 0.600

Length of daily internet use (of internet
users) 0.433

 Less than 30 minutes 27 (39.7%) 11 (27.5%) 16 (26.7%)
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Variable Overall
n=100

Low
Activation

n=40

High
Activation

n=60
p-value

 1-2 hours a day 17 (25%) 9 (22.5%) 8 (13.3%)

 3-4 hours a day 14 (20.6%) 4 (10%) 10 (16.7%)

 5 or more hours a day 10 (14.7%) 2 (5%) 8 (13.3%)

Use IT to look up health information

 Yes 57 (57%) 22 (55%) 35 (58.3%) 0.742

Family member looks up health
information online 63 (63%) 28 (70%) 35 (58.3%) 0.236

Device use (of those who use the
internet)

 Desktop 38 (56%) 13 (32.5%) 25 (41.7%) 0.355

 Laptop 32 (47%) 15 (37.5%) 17 (28.3%) 0.336

 Smartphone 33 (49%) 12 (30%) 21 (35%) 0.602

 Tablet 21 (31%) 4 (10%) 17 (28.3%) 0.027

Abbreviations: SD: standard deviation, n: number

For continuous variables, mean (SD) were reported, and p-values were calculated using two sample t-tests. For categorical variables, n (%) were 
reported, and p-values were calculated using chi-squared tests.

*
Percentages do not add to 100% as not all participants provided a response.
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Table 2

Logistic regression model of predictors of low activation

OR 95% CI

Model 1

Unplanned/planned 4.03 1.71 – 9.49*

Model 2

Unplanned/planned 5.72 2.06-15.9*

Age 1.01 .98-1.05

Race (White versus Non-White) 1.30 .44-3.82

Income† (Reference: Comfortable) 1.29 .65-2.57

Ethnicity (Not-Latino versus Latino) 1.43 .46-4.46

Gender (Male versus Female) .49 .18-1.32

Education† (Reference: Some high school or less) .95 .45-1.97

Tablet (No tablet use versus tablet use) 0.33 .59-1.28

*
statistically significant at p < 0.05

†
Categories as described in Table 1
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Table 3

PAM-13 levels and scores by service and admission type

Unplanned
PAM-13
Level*

Planned
PAM-13
Level*

p-value
Unplanned

PAM-13
Score†

Planned
PAM-13
Score†

p-value

Overall
(n=100) 2 (2-3) 3 (3-4) 0.001 57.0 (12.6) 66.2 (13.4) 0.002

Cardiology
(n=50) 2 (2-3) 3 (2-4) 0.032 57.0 (12.0) 65.9 (14.7) 0.021

Oncology
(n=50) 2 (2-3) 3 (3-4) 0.012 57.1 (13.4) 66.5 (12.2) 0.005

0.221‡ 0.888‡

*
Median (IQR) are reported, p-values were calculated using Wilcoxon-rank sum tests.

†
Mean (SD) are reported, p-values were calculated using Wilcoxon-rank sum tests.

‡
Difference between cardiology/oncology overall
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Table 4

Correlations between PAM and PROMIS measures

n = 96 PAM Level
r (p-value)

PROMIS Global
Health

PROMIS
Physical Health

PROMIS Mental
Health

PAM Level ---

PROMIS Global
  Health 0.4003 (0.0001) ---

PROMIS Physical
  Health *

0.396 (0.0001) 0.660 (<0.0001) ---

PROMIS Mental
  Health *

0.447 (<0.0001) 0.4307 (<0.0001) 0.437 (<0.0001) ---

Correlations and p-values were calculated using a Spearman Rank correlation.

*
Measures were converted into T-scores prior to analysis
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Table 5

Associations between PROMIS measures and PAM levels

PROMIS measures Low-PAM High-PAM p-value

Global health question† 2.05 (0.75) 2.66 (1.04) 0.0019

Physical health* 37.6 (8.42) 42.98 (8.84) 0.0033

Mental health* 41.5 (6.54) 46.1 (6.11) 0.0006

Mean (SD) were reported, and p-values were calculated using one-way ANOVA.

†
Failed Bartlett’s test for homoscedasticity, unequal variances across groups

*
PROMIS measures are reported as T-scores
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Table 6

Comparison of outpatient PAM-13 levels to our inpatient PAM-13 levels

Individual Studies Sample Size PAM-13 level
Mean (SD) p-value*

Stepleman, 2010 196 3.01 (0.91) 0.005

Hibbard and Cunningham, 2008 17,800 3.13 (0.90) <0.0001

Mitchell, 2014 695 3.08 (1.00) <0.0001

Greene and Hibbard, 2012 25,047 3.18 (0.92) <0.0001

*
p-value of comparison of each study with our PAM-13 levels based on Wilcoxon rank-sum test.

The mean (SD) of this inpatient PAM study was 2.69 (1.02).
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