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Correlation of Patient Activation Measure Level with Patient 
Characteristics and Type of Vascular Disease

Misty D. Humphries, Pierce Welch, Jason Hasegawa, Matthew W. Mell
Division of Vascular and Endovascular Surgery, University of California Davis Health, 
Sacramento, CA.

Abstract

Background: Patient activation or level of engagement in one’s medical care is linked to hospital 

readmissions and worse outcomes in a number of diseases. Patients with higher levels of activation 

are typically guiding their care rather than acting as passive observers of care. This study aims to 

determine if either patient demographics or type of vascular disease can predict patient activation.

Methods: All patients presenting over a 4-month period to an outpatient vascular clinic were 

asked to complete the Patient Activation Measure (PAM) survey. In total, 257 completed surveys 

were collected. Survey responses were scored on a Likert scale with anchors. Responses are tallied 

with a score of 1–100 and converted to summary levels 1–4 in accordance with the previously 

validated scoring system. Level 1 patients are considered disengaged and overwhelmed. Patients 

in level 2 are becoming aware of their health care, but still struggle. Level 3 patients are taking 

action, while level 4 represents patients who are maintaining healthy behaviors and pushing 

further. Chi-squared test and multivariable regression were then performed to determine if patient 

characteristics or type of disease correlated with activation levels.

Results: In total, 257 patients completed the survey. The mean participant age was 67 years 

(±15). Sixteen percent of patients lived alone, 58% were married, and in 39% mean household 

income was <$50,000. Overall, 21 patients (8.2%) were classified as level 1, 65 (25%) level 2, 

94 (37%) level 3, and 77 (30%) level 4. The group comprised 32% PAD, 20% carotid, 18% aortic/

aneurysm, 14% venous, and 16% were various other vascular diseases. Over each disease group 

there was a wide range of activation, but no significant difference between the type of vascular 

disease and activation level. Chronic limb-threatening ischemia (CLTI) patients comprised 35% 

(n = 29) of the PAD group, and 66% of these patients reported an activation level of 3 (n = 10) 

or 4 (n = 9). There was no difference in the levels of activation reported by the CLTI patients 

compared to the general PAD cohort (P = 0.99). Multivariable analysis demonstrated that age, 
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level of education, household income, and type of vascular disease correlated with PAM score, but 

there was no correlation between length of symptoms or race and gender.

Conclusions: Patient activation is unpredictable using patient characteristics or type of vascular 

disease, and CLTI patients report high activation levels. Quality databases that collect only patient 

demographics may not fully capture patient predictors of poor outcomes. Use of the PAM survey 

should be further explored in vascular patients to correlate activation level with vascular-specific 

outcomes.

INTRODUCTION

Patient activation is the willingness and ability of a patient to take independent actions and 

manage their own healthcare. This definition equates patient activation with understanding 

one’s role in the care process and having the knowledge, skill, and confidence to manage 

one’s health and healthcare.1 Activation differs from compliance, where the emphasis 

is on getting patients to follow medical advice. The Patient Activation Measure (PAM) 

survey (Insignia Health) is a validated survey that measures the patient’s confidence in 

self-management and understanding of their medical conditions.2,3 The survey results in a 

numeric score from 0 to 100, which is subdivided into one of the 4 levels of activation 

(Fig. 1). Level 1 patients are typically either disengaged or overwhelmed with their medical 

care. These patients tend to become passive observers of their care. At level 4 patients have 

adopted new health behaviors to manage their chronic conditions but may still struggle 

in times of stress. Increased PAM score has been shown to correlate with decreased 

hospitalization and increased medication adherence.4 One of the benefits of using the PAM 

tool is that it not only allows providers to determine how to allocate resources for patients 

but also which patients may need more support before and after hospitalizations.

There are limited studies of the PAM survey in the vascular literature. Poon et al. used 

the tool in over 1,200 patients with cardiovascular disease and diabetes. It concluded 

that activation did not change significantly over time, but that baseline level of activation 

determined how much patients participated in shared decision-making.5 Qualitative work 

from our group has demonstrated that many patients with chronic limb-threatening ischemia 

(CLTI) have become passive observers of their care, which is consistent with level 1 patient 

activation.6 At this time, most quality databases such as the Vascular Quality Initiative or 

National Surgical Quality Improvement Projects collect extensive patient demographic and 

procedure-based data, but no data on patient activation, literacy, or patient-reported outcome 

measures. We hypothesize that patient activation does not correlate with standard fields 

collected by current quality databases and aim to determine whether socioeconomic factors 

or type of disease can predict activation in patients with vascular disease.

METHODS

Study Setting

The study was conducted in the vascular outpatient clinic of a tertiary referral center over 

a 4-month period (January 2019 to April 2019). The clinic sees over 700 new patients each 
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year with an average of 6,500 clinical encounters annually. The Institutional Review Board 

approved the administration of the survey to all patients.

Inclusion/Exclusion Criteria

All patients over 18 who presented to the vascular center outpatient clinic were asked to 

participate. Although the PAM survey is translated into numerous languages, only rights to 

the English version were purchased. Patients who could not read or write in English were 

excluded if they did not have a support person willing to translate the survey in order for 

them to answer the questions. Patients who had taken the survey on a prior visit, or who 

declined to complete the survey were also excluded.

Patient Activation Measure Survey

The primary outcome was patient activation for self-management, which was assessed 

with the 13-item Patient Activation Measure (PAM-13) survey (Insignia Health). The 

PAM-13 is considered a generic measure of activation. It consists of 13 items assessing 

self-reported knowledge, skill, and confidence for self-care irrespective of underlying 

chronic conditions.7,8 Patients are asked to rate their level of agreement with responses 

of (1) disagree strongly, (2) disagree, (3) agree, (4) agree strongly, or (0) not applicable 

to questions such as: “When all is said and done, I am the person who is responsible for 

taking care of my health” (see Survey Document, Appendix). The scores of each response 

to the 13 questions are then summed to yield an overall raw score, which is converted to a 

score of 1–100 based on the PAM scoring table. Patients are then categorized into one of 

the 4 categories of patient activation based on pre-set validated cut-off points. Specifically, 

a person is considered level 1 with ≤47.0 points, level 2 with 47.1–55.1 points, level 3 with 

55.2–67 points, and level 4 with≥67.1 points.8 Level 1 includes the lowest activation scores 

corresponding to patients with low self-management engagement (Fig. 1). These patients are 

not taking an active role in self-management and are thus considered passive recipients of 

care. Level 2 patients have large gaps in knowledge and continue to believe that healthcare is 

largely out of their control. Level 3 patients are taking action and believe that they have an 

understanding of key facts that allow them to build self-management skills. Finally, level 4 

patients have adopted new behaviors to improve their care but may still struggle in times of 

stress.

Patient Characteristics

In addition to the PAM-13 survey, patients were asked to answer questions about basic 

demographic data. This included age, gender, type of vascular disease, length of time they 

had vascular disease, education, and annual household income. Patients were also asked 

about social support networks such as marital status, who they lived with, and how far 

away their nearest support network person lived from them. Based on the demographic 

break-down, the income category was analyzed as a categorical variable of <$50,000 and 

>$50,000.
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Survey Administration

Patients were given paper-based surveys to complete on arrival to the vascular clinic. The 

survey takes on average 10 min to complete and patients were asked to complete and return 

the survey while in the waiting room. In the event patients were taken back to the clinical 

area before completion, they were given time prior to the physician seeing them. All surveys 

were kept anonymous and physicians seeing the patient in the clinic were not told of the 

patient’s PAM score.

Statistical Analyses

Categorical variables were described using frequencies and percentages. Continuous 

variables were described using mean and standard deviation (SD) with nonparametric 

continuous variables reported as the median and interquartile range (IQR). Categorical 

variables were analyzed using the chi-squared and Fisher’s exact tests where appropriate 

and continuous variables were analyzed using the Kruskal-Wallis test when data were 

nonparametric and paired t-test when data were parametric. Univariate linear regression 

was used to determine if patient characteristics predicted PAM score. Variables with a 

P-value <0.2 were included in a multivariable linear regression model to determine which 

characteristics correlated with PAM score. Multivariable logistic regression was used to 

determine the relationship between patient characteristics and type of vascular disease 

on PAM level. All statistical analyses were completed in R Programming for Statistical 

Analysis (R Foundation for Statistical Computing) version 3.6.3.

RESULTS

Over the study period, 257 patients completed the survey. The mean patient age was 67 

years (±15 years) and 139 (54%) were men (Table I). Fifty-eight percent of the participants 

were married. The majority of patients (59%) had a high school degree or less and only 13% 

had a 4-year degree or higher. Annual household income was also reported to be <$50,000 

by 134 (52%) of survey participants. The group consisted of 32% PAD, 20% carotid, 18% 

aortic/aneurysm, 14% venous, and 16% other vascular diseases. The median length of time 

patients had been followed for their disease was 36 months (IQR = 21–60 months) (Table 

II).

The mean PAM score for the cohort was 64.3 (SD ±14). Univariate linear regression was 

performed to identify characteristics for the multivariable model (Table III). On univariate 

analysis, age, level of education, household income, and type of vascular disease were 

identified as variables with trends toward significance to include in the multivariable model. 

On multivariable analysis, the combined factors resulted in a statistically significant change 

in the PAM-Score (P = 0.04), which can be interpreted that as education and income level 

increases PAM score increases, and conversely as age increases PAM score decreases. 

Finally, the type of vascular disease can compound these factors, where patients with 

different vascular conditions may be more or less activated, and this needs to be further 

researched as to how they affect PAM score.

Humphries et al. Page 4

Ann Vasc Surg. Author manuscript; available in PMC 2022 May 01.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



Using the 4 categories of patient activation, 21 patients (8.2%) were classified as level 1 

activation (8%), 65 (25%) as level 2, 94 (37%) as level 3, and 77 (30%) as level 4. When the 

PAM score was broken into the 4 levels there were no significant differences between patient 

factors and disease state between the 2 groups (Tables I and II).

When the PAM score was broken down into the 4 levels, there was a wide variation in the 

degree of patient activation based on the type of vascular disease (Table II). The difference 

between PAM level and type of vascular disease however was not statistically significant 

(P = 0.26). We specifically evaluated patients with CLTI, which comprised 35% (n = 29) 

of the PAD group. Compared with patients with non-limb-threatening PAD, CLTI patients 

had a much shorter median duration of symptoms (PAD = 24 months versus CLTI = 12 

months, P ≤ 0.001). The PAM level in patients with CLTI also varied widely. Only 2 

patients were categorized as level 1 (7%), 8 (28%) patients were categorized as level 2, 10 

(34%) reported level 3 activation, and 9 (31%) reported level 4 activation (Table IV). There 

was no difference in the levels of activation reported by the CLTI patients compared with 

the general PAD cohort (P = 0.99). Multivariable analysis did not identify any significant 

differences among the length of symptoms or other patient characteristics and PAM level 

in the CTLI cohort when compared to either the general PAD group or the overall disease 

cohort (P = 0.91).

DISCUSSION

Patient activation is an underutilized tool, especially in vascular surgery. The concept has 

significant implications as we strive to improve both shared decision-making and quality 

of care while searching for additional factors that predict postoperative complications in 

patients with vascular disease. In this study, we found that patient demographics frequently 

used in quality databases are not associated with the PAM score. In addition, the length of 

time a patient has vascular disease does not predict activation. In multivariable regression, 

socioeconomic factors and type of vascular disease did correlate with the PAM score, 

with higher levels of education and household income predicting a higher PAM score. 

Finally, we found that patients with the most severe level of peripheral artery disease, 

CLTI, overwhelmingly reported higher levels of activation no different from patients with 

claudication.

Quality healthcare means providing patients with appropriate services in a technically 

competent manner with good communication, shared decision-making, and cultural 

sensitivity. It has been argued that poor quality can mean too much care (unnecessary 

procedures with associated risks and side effects), too little care (not providing indicated 

tests or a lifesaving surgical procedure), or the wrong care (using poor surgical technique).9 

For over 15 years, studies in vascular surgery have reported both gender and racial 

disparities in treatment and outcomes for aortic surgery,10 peripheral artery disease,11,12 

and carotid disease.13 There has been less of a focus on trying to understand some of these 

disparities, however. In our prior work with PAD patients, we were able to show that racial 

disparities no longer become significant when we adjusted for repetitive ER use and frequent 

hospitalizations,14 both of which are associated with lower levels of patient activation.15 In 

this study utilizing multivariable analysis, we showed that the type of vascular disease along 
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with higher household income and higher levels of education were associated with increased 

PAM scores. Current quality databases do not include social determinants of health, nor 

is there an adequate surrogate for health literacy or patient activation. Most surgeons can 

recall a patient in their office advocating for a procedure they believed was absolutely 

needed, when the patient was not medically optimized or potentially prepared to handle the 

postoperative course. These patients return to the clinic with wounds that have broken down 

or are infected, and ultimately require readmission. By understanding patient activation, 

a provider can determine early on which patients are not prepared for surgery, and those 

that may require more resources postoperatively. This allows providers to adjust follow-up, 

length of stay, or discharge. PAM level can also aid physician–patient interactions in shared 

decision-making by allowing physicians to understand which patients likely need more 

education and assistance with decisions. Finally, risk-adjusting quality of care outcomes for 

patients with different levels of activation would provide better insight into why patients 

with the exact same disease profile can have drastically different postoperative courses.

One of the major barriers to patient engagement is the unwillingness of patients to accept 

their chronic conditions.16 Many patients with chronic illnesses go through an initial state of 

denial, even adopting maladaptive and unhealthy behaviors.17 The most effective methods to 

engage patients with chronic conditions are family/friend support followed by education.18 

Moving through the various stages of acceptance and becoming educated about a chronic 

illness takes time. In our study, PAM score was not significantly different based on the 

length of time patients reported living with their disease. However, the median length of 

time patients reported having their disease in this study was 36 months. Prior studies have 

only looked at changes in PAM scores at short-term intervals, such as 6 months or after 

specific interventions. These short-term studies show that in the majority of patients (52%), 

PAM levels tend to remain relatively stable, but can increase or decrease over time based 

on health conditions.19 In addition, baseline PAM scores correlate the best with patients’ 

experiences in shared decision-making.5 Because there are no long-term studies of how 

PAM changes over time, the 36 months median duration of symptoms seen in this study may 

be a significant contributor to the relatively high baseline PAM scores.

PAM scores have been shown to correlate with better hemoglobin A1C control in patients 

with diabetes,20 willingness to quit smoking,21 and lower healthcare utilization.15 In our 

prior work with patients being treated for CLTI, a major theme regarding caring for their 

lower extremity ulcer was that many patients appeared to be passive observers of their care. 

This would correlate with level 1 or 2 activation. Because there are no studies using the 

PAM questionnaire in patients with vascular disease, let alone CLTI or claudication, we 

therefore do not know how activation correlates with outcomes in these patients. There are 

ongoing studies in Germany and the United States regarding PAM level with outcomes in 

PAD patients, but until that data are available several questions remain unanswered from 

our discovery that there was no significant difference in the PAM score between patients 

with CLTI and claudication. Moreover, 65% of patients with CLTI were scored as level 3 

or 4 activation compared to 68% in patients with claudication. The most pressing questions 

are: Do patients overestimate their ability to care for their chronic conditions and Do they 

understand the nature of chronic conditions? If they do not overestimate their abilities, it 
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is possible that patients with early PAD may be in denial that it is a chronic disease and 

therefore not make life-changes to prevent them from developing CLTI.

There are several limitations to this work. First, this work is only the first step to studying 

PAM in vascular disease. Because this survey was administered in an anonymous fashion, 

we cannot go back and correlate the information with patient outcomes. We also cannot look 

at who chose not to participate, and this may have skewed the results of the work. This 

clearly needs to be one of the next steps. Although we did collect the length of time that 

patients had vascular disease, the long duration of conditions in this study may have had an 

effect on baseline PAM. We did not resurvey patients over time to determine if the PAM 

levels changed, which may occur in patients with long-standing conditions like vascular 

disease. Finally, we did not consider the severity of disease or how acute patients had been 

seen, which may also play into the level of activation. All of these remain areas to further 

explore.

CONCLUSION

Patient activation score correlates with other social determinants of health, but not gender, 

race, or duration of symptoms. Patients with long-standing conditions such as CLTI report 

high activation levels. Quality databases that collect only patient demographics may not 

fully capture patient predictors of poor outcomes. The use of the PAM survey should 

be further explored in vascular patients to correlate activation level with vascular-specific 

outcomes. Until this study is completed, the PAM survey should be used cautiously in 

vascular surgery studies.

Supplementary Material

Refer to Web version on PubMed Central for supplementary material.

REFERENCES

1. Greene J, Hibbard JH. Why does patient activation matter? An examination of the relationships 
between patient activation and health-related outcomes. J Gen Intern Med 2012;27:520–6. 
[PubMed: 22127797] 

2. Alexander JA, Hearld LR, Mittler JN, et al. Patient–physician role relationships and patient 
activation among individuals with chronic illness. Health Serv Res 2012;47(3pt.1): 1201–23. 
[PubMed: 22098418] 

3. Alvarez C, Greene J, Hibbard J, et al. The role of primary care providers in patient activation 
and engagement in self-management: a cross-sectional analysis. BMC Health Serv Res 2016;16:85. 
[PubMed: 26969293] 

4. Begum N, Donald M, Ozolins IZ, et al. Hospital admissions, emergency department utilization 
and patient activation for self-management among people with diabetes. Diabetes Res Clin Pract 
2011;93:260–7. [PubMed: 21684030] 

5. Poon BY, Shortell SM, Rodriguez HP. Patient activation as a pathway to shared decision-making 
for adults with diabetes or cardiovascular disease. J Gen Intern Med 2020;35:732–42. [PubMed: 
31646455] 

6. Rodriguez MC. Perceptions of patients with wounds due to chronic limb threatening Ischemia. 
Society of Vascular Surgery Vascular Annual Meeting; 2017 Jun; San Diego, CA.

7. Hibbard JH, Mahoney ER, Stockard J, et al. Development and testing of a short form of the patient 
activation measure. Health Serv Res 2005;40:1918–30. [PubMed: 16336556] 

Humphries et al. Page 7

Ann Vasc Surg. Author manuscript; available in PMC 2022 May 01.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



8. Hibbard JH, Stockard J, Mahoney ER, et al. Development of the Patient Activation Measure (PAM): 
conceptualizing and measuring activation in patients and consumers. Health Serv Res 2004;39(4 Pt 
1):1005–26. [PubMed: 15230939] 

9. Schuster MA, McGlynn EA, Brook RH. How good is the quality of health care in the United States? 
Milbank Q 2005;83:843–95. [PubMed: 16279970] 

10. Tanious A, Karunathilake N, Toro J, et al. Racial disparities in endovascular aortic aneurysm repair. 
Ann Vasc Surg 2019;56:46–51. [PubMed: 30476598] 

11. Egorova N, Vouyouka AG, Quin J, et al. Analysis of gender-related differences in lower extremity 
peripheral arterial disease. J Vasc Surg 2010;51:372–378.e1. discussion 378–379. [PubMed: 
20022204] 

12. Rowe VL, Weaver FA, Lane JS, et al. Racial and ethnic differences in patterns of treatment 
for acute peripheral arterial disease in the United States, 1998–2006. J Vasc Surg 2010;51(4 
Suppl):21S–6S. [PubMed: 20080006] 

13. Halm EA, Tuhrim S, Wang JJ, et al. Racial and ethnic disparities in outcomes and appropriateness 
of carotid endarterectomy: impact of patient and provider factors. Stroke 2009;40:2493–501. 
[PubMed: 19461034] 

14. Humphries MD, Brunson A, Li C-S, et al. Amputation trends for patients with lower 
extremity ulcers due to diabetes and peripheral artery disease using statewide data. J Vasc Surg 
2016;64:1747–1755.e3. [PubMed: 27670653] 

15. Hibbard JH, Greene J, Sacks RM, et al. Improving population health management strategies: 
identifying patients who are more likely to be users of avoidable costly care and those more likely 
to develop a new chronic disease. Health Serv Res 2017;52:1297–309. [PubMed: 27546032] 

16. Fleming MD, Shim JK, Yen I, et al. Patient engagement at the margins: health care providers’ 
assessments of engagement and the structural determinants of health in the safety-net. Soc Sci 
Med 2017;183:11–8. [PubMed: 28445806] 

17. Covino JM, Stern TW, Stern TA. Denial of cardiac illness: consequences and management. Prim 
Care Companion CNS Disord 2011;13.

18. Wong C, Mohta NS. Patient engagement survey: why no single health incentive works. NEJM 
Catalyst. Available from, https://catalyst.nejm.org/doi/abs/10.1056/CAT.19.0667. Accessed June 
29, 2020; 2019.

19. Blakemore A, Hann M, Howells K, et al. Patient activation in older people with long-term 
conditions and multimorbidity: correlates and change in a cohort study in the United Kingdom. 
BMC Health Serv Res 2016;16:582. [PubMed: 27756341] 

20. Lorig K, Ritter PL, Laurent DD, et al. Online diabetes self-management program: a randomized 
study. Diabetes Care 2010;33:1275–81. [PubMed: 20299481] 

21. Cunningham P Patient engagement during medical visits and smoking cessation counseling. JAMA 
Intern Med 2014;174:1291–8. [PubMed: 24911033] 

Humphries et al. Page 8

Ann Vasc Surg. Author manuscript; available in PMC 2022 May 01.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript

https://catalyst.nejm.org/doi/abs/10.1056/CAT.19.0667


Fig. 1. 
The 4 levels of patient activation. Level 1 represents individuals who are passive observers 

of their care, whereas Level 4 individuals are driving their own health care (Insignia health).
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Table III.

Linear regression analysis of numerical PAM score based on patient characteristics and disease characteristics

Patient/disease characteristics R squared P-value

Age 0.017 0.15

Gender 0.029 0.84

Race 0.012 0.69

Highest education 0.025 0.09

Household income 0.012 0.07

Who they live with 0.023 0.66

Type of vascular disease 0.021 0.14

Length of condition 0.005 0.24

Multivariable mModel with highlighted variables 0.075 0.04a
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