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Abstract

Objective. Recurrent vaso-occlusive pain episodes, the most common complication of sickle cell disease (SCD), cause
frequent health care utilization. Studies exploring associations between patient activation and acute health care utili-
zation for pain are lacking. We tested the hypothesis that increased activation and self-efficacy are associated with
decreased health care utilization for pain in SCD. Methods. In this cross-sectional study of adults with SCD at a ter-
tiary medical center, we collected demographics, SCD phenotype, Patient Activation Measure levels, and self-
efficacy scores using structured questionnaires. We reviewed charts to obtain disease-modifying therapy and acute
health care utilization, defined as emergency room visits and hospitalizations, for vaso-occlusive pain episodes.
Negative binomial regression analyses were used to test the hypothesis. Results. We surveyed 67 adults with SCD.
The median age was 27.0 years, 53.7% were female, and 95.5% were African American. Median health care utiliza-
tion for pain over one year (range) was 2.0 (0–24). Only one-third of participants (38.8%) were at the highest activa-
tion level (median [range] ¼ 3 [1–4]). Two-thirds (65.7%) of participants had high self-efficacy (median [range] ¼ 32.0
[13–45]). Regressions showed significant association between health care utilization and activation (incidence rate
ratio [IRR] ¼ 0.663, P¼ 0.045), self-efficacy (IRR ¼ 0.947, P¼0.038), and male sex (IRR ¼ 0.390, P¼ 0.003). Two out-
liers with high activation, self-efficacy, and health care utilization also had addictive behavior. Conclusions. Many
individuals with SCD have suboptimal activation and reduced self-efficacy. Higher activation and self-efficacy were
associated with lower health care utilization for pain. Additional studies are needed to evaluate interventions to im-
prove activation and self-efficacy and reduce acute health care utilization for pain.
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Introduction

More than 100,000 people live with sickle cell disease
(SCD) in the United States, most of whom are of lower
socioeconomic status [1]. SCD is a lifelong chronic dis-
ease with acute recurrent vaso-occlusive pain episodes
and chronic end-organ complications. These acute pain
episodes in SCD account for the majority of health care
utilization (e.g., emergency room [ER] visits or hospital
admissions) for individuals with SCD [2], resulting in
high costs and diminished quality of life. The chronic
care model has been used to improve the care of individu-
als with SCD [3,4]. Many studies have examined physi-
cian- or disease-specific factors of the chronic care model
that affect the frequency of ER visits and hospitalizations
for SCD [5–13]. However, two crucial components of the
chronic care model that form the informed activated pa-
tient, patient activation and self-efficacy, have not been
studied in relation to each other, nor to acute health care
utilization for pain (ER visits and hospital admissions).

Self-efficacy is an individual’s belief in their own abil-
ity to reach a specific goal, in this context self-managing

disease-related morbidities [14]. One example would be

an individual’s ability to manage their SCD pain symp-

toms so they can do the things they enjoy doing. Higher

perceived self-efficacy in individuals with SCD has been

associated with improved readiness for transition from

pediatric to adult care, fewer physical and psychological

symptoms, an increased number of physician visits main-

tained after transition, improved adherence to medica-

tion regimens, and better quality of life [15,16].
Individuals with higher self-efficacy also experience

fewer vaso-occlusive pain episodes, with lower pain se-

verity [17–19]. Although this literature demonstrates the

relationships between self-efficacy and some outcomes in

SCD, the relationship between acute health care utiliza-

tion for pain and self-efficacy has not been evaluated in

adults with SCD.

Patient engagement has been described as the block-

buster drug of the 21st century [20]. Patient activation is

defined as a person’s knowledge, confidence, and skills in

managing his or her health [21]. Activation is thought to

be a developmental process that begins with understand-

ing that one’s behaviors are essential for health and then

proceeds through gaining the knowledge and confidence

to take action [22], actually taking action, and sustaining

actions for one’s health under stress at the highest levels

of activation. Higher levels of activation are thought to

be necessary for becoming engaged in one’s health and

care. Increased patient activation has been associated

with lower costs and health care utilization for individu-

als with other chronic diseases like asthma or diabetes

[22–24]. Although there is overlap between patient acti-

vation and self-efficacy, these characteristics are different

constructs. Even if an individual perceives that he can

perform a task (i.e., has high self-efficacy), he may still

lack the knowledge, confidence, and skills (i.e., have low

activation) to engage in that behavior. Researchers have

developed causal models to describe this relationship

[25]. Some studies have described associations of lower

pain intensity with higher patient activation, but most of

these have been in the postoperative period [26–29].

There is a lack of studies exploring associations between

patient activation and acute health care utilization for

pain. Improved activation might allow individuals with

SCD to prevent and manage SCD-related pain episodes

at home, resulting in decreased hospitalization or ER vis-

its. Pain is important in many diseases, especially SCD,

and associations between patient activation and acute

health care utilization can have significant implications

for improving care. We conducted a cross-sectional study

to test the hypothesis that adults with SCD with higher

patient activation or self-efficacy levels have lower health

care utilization (as measured by ER visits and hospitaliza-

tions), compared with those with lower patient activation

and self-efficacy levels.

Methods

Setting
This study was a cross-sectional study with self-

administered surveys and retrospective chart review for

one year before completing the survey. From August

2016 to December 2017, adults with SCD seen during

regular clinic visits at the Vanderbilt-Meharry Sickle Cell

Center of Excellence were recruited. The Vanderbilt-

Meharry Sickle Cell Center of Excellence cared for about

250 adults with SCD during the study period. Inclusion

criteria included age >18 years, ability to speak and write

English, and daily medication use at the time of recruit-

ment. We excluded adults with SCD who had been seen

in our center for less than one year or had cognitive diffi-

culties and were unable to provide informed consent

themselves. Those who consented to participate were

given electronic surveys to fill out, and information from

their electronic health record was obtained. The

Vanderbilt University Medical Center Institutional

Review Board approved this study.

Survey Tool
The survey tool was designed by the research team and

SCD clinicians, primarily used validated instruments,

and was then piloted in a few individuals with SCD be-

fore conduct of the study. These instruments included a

survey of clinical and demographic characteristics, the

Patient Activation Measure [21], and the Sickle Cell Self-

Efficacy Scale [30]. The enrolled participants completed

the electronic survey tool in Research Electronic Data

Capture (REDCap) [31].

The Patient Activation Measure is a 13- or 10-item

scale designed by Insignia Health to quantify a patient’s

activation or self-management capabilities. We used the

10-item version of the Patient Activation Measure. The

measure has a score from 1 to 100 that can be
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transformed by an algorithm to a patient activation level.

Activation, as measured by the Patient Activation

Measure, involves four levels: At the first level, people

have a low knowledge about their disease and may not

understand the importance of their role in their health.

At the second level, people have some knowledge about

their disease but may not have the knowledge, confi-

dence, and skills to take action. At the third level, people

are both knowledgeable and taking action to maintain or

improve their health. At the fourth level, people are capa-

ble of carrying out the actions of their health care plan

even if they are under stress. People at the fourth level are

also actively seeking to improve their own knowledge

and identify opportunities for action. The four levels of

activation can be illustrated in the example of a hyperten-

sive man. Such a patient at the first level may not under-

stand why he needs to take a prescription, such as an

antihypertensive, as recommended. At the second level,

he might know what his blood pressure should be but

not feel comfortable measuring it independently. At the

third level, he might monitor his blood pressure weekly,

and at the fourth level, he might keep a blood pressure di-

ary and engage in proactive dietary changes even when

working long hours.

The Sickle Cell Self-Efficacy Scale is a validated nine-

item scale developed to assess adults’ and adolescents’

self-efficacy; this scale is a self-report of their ability to

perform daily activities while having SCD. Responses for

each question range from 1 to 5 (“not at all sure” to

“very sure”) [30]. Total self-efficacy scores are obtained

by summing responses to all nine items for a total score

of 9 to 45. Higher scores are indicative of greater self-

efficacy. Although there is no clear definition of high or

low self-efficacy, we considered high self-efficacy to be

responses of “sure” or “very sure” for at least five of the

nine questions. Someone with low self-efficacy will feel

helpless in their disease and that they are unable to do

things that allow them to achieve health, such as taking

medications like hydroxyurea to prevent pain episodes. A

person with high self-efficacy believes that if they per-

form the appropriate management steps, like taking pre-

ventive medications and abortive medications, issues like

pain episodes in their SCD are manageable.

Electronic Health Record Information
Additional information about the participants was re-

trieved from the electronic health record. SCD pheno-

type, disease-modifying therapy (hydroxyurea, regular

blood transfusion therapy, or stem cell transplantation),

and acute health care utilization over the year before sur-

vey administration were obtained. We defined regular

blood transfusion therapy as receiving blood transfusions

approximately every four weeks. Health care utilization

for vaso-occlusive pain episodes was determined by three

of the co-authors (RMC, TLD, WA), who manually

reviewed each participant’s ER physician notes and

hospital discharge summaries. If a diagnosis of a pain epi-

sode or “pain crisis” was indicated in these documents,

we counted that as an ER visit or hospitalization for

acute vaso-occlusive pain. We reviewed the chart record

for the year before the participant took the survey.

Statistical Analysis
To summarize the demographic variables, we used de-

scriptive statistics. The Mann-Whitney U test, Kruskal-

Wallis test, and Fisher exact test were used for bivariate

analysis between Patient Activation Measure levels and

demographic and clinical characteristics. We also created

an ordinal logistic regression model to determine associa-

tions between Patient Activation Measure levels and all

important demographics. As the Patient Activation

Measure score is a 0–100-point score that can be divided

into four levels, there are two ways to do the analysis, us-

ing either continuous or categorical variables. Because

Insignia Health designed the Patient Activation Measure

levels based on expert reviews and Patient Activation

Measure levels have been used in prior literature [23], we

used the Patient Activation Measure level for the analy-

sis. Analysis of variance was used for bivariate analysis

between the Sickle Cell Self-Efficacy Scale and demo-

graphics and then between the Sickle Cell Self-Efficacy

Scale and Patient Activation Measure levels. To build the

best models for the outcome of acute health care utiliza-

tion, we evaluated associations between variables of in-

terest and the outcome of acute health care utilization.

We utilized a negative binomial regression to model

health care utilization (count of events), and based on the

preliminary analysis, the model included age, sex, SCD

phenotypes, disease-modifying therapy, Patient

Activation Measure, and Sickle Cell Self-Efficacy Scale

scores. A P value <0.05 was considered significant. All

analyses were done using R, version 3.2.2 [32].

Results

Demographic Data
A total of 103 adults were approached, of whom 68

(66%) adults with SCD completed the survey (Table 1).

The single participant with “other” sickle cell phenotype

was removed from the analyses. The remaining 67 partic-

ipants had a median age (range) of 27.0 (18–61) years.

There were 36 (53.7%) females and 64 (95.5%) African

Americans. A majority had the hemoglobin SS phenotype

(68.7%) and were receiving hydroxyurea (62.7%). The

median Sickle Cell Self-Efficacy Scale score (range) was

32.0 (13–45). About two-thirds (65.7%) of participants

had high self-efficacy, selecting “sure” or “very sure” for

at least five of the nine questions in the Sickle Cell Self-

Efficacy Scale. The median health care utilization (range)

was 2.0 (0–24) visits per participant for the year before

the survey date.
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Patient Activation Measure Levels Were

Associated with Self-Efficacy and Utilization
The median Patient Activation Measure score (range)

was 68.9 (37.2–100). The patient activation levels for

our participants were 3.0% (N¼ 2) at level 1, 10.4%

(N¼ 7) at level 2, 47.8% (N¼ 32) at level 3, and 38.8%

(N¼ 26) at level 4. There was no association with Patient

Activation Measure level for sex (P¼ 0.338), age

(P¼ 0.373), sickle cell phenotype (P¼ 0.119), or disease-

modifying therapies (P¼ 0.558). The Sickle Cell Self-

Efficacy Scale score was associated with Patient

Activation Measure levels (P¼ 0.016), with higher scores

at higher Patient Activation Measure levels. The number

of hospital and ER visits was also associated with Patient

Activation Measure levels (P¼ 0.05), with lower utiliza-

tion at higher Patient Activation Measure levels

(Table 2).

In an ordinal regression for Patient Activation

Measure level with sex, age, sickle cell phenotype, type

of treatment, and Sickle Cell Self-Efficacy Scale score,

only Sickle Cell Self-Efficacy Scale score was associated

with Patient Activation Measure level (odds ratio ¼ 1.13,

95% confidence interval [CI] ¼ 1.04–1.23, P¼ 0.004)

(Table 3).

Acute Health Care Utilization for Vaso-occlusive

Pain Episodes Was Significantly Associated with

Patient Activation, Self-Efficacy, and Male Sex
In a negative binomial regression for acute health care

utilization, patient activation was associated with lower

acute health care utilization (P¼ 0.045), with every

Patient Activation Measure level increase corresponding

to a decrease in the rate of health care utilization for

vaso-occlusive pain episodes by 0.66 (95% CI ¼ 0.45–

0.98). Self-efficacy was also associated with lower acute

health care utilization (P¼ 0.038), with every point in-

crease in Sickle Cell Self-Efficacy Scale score decreasing

the rate of acute health care utilization by 0.95 (95% CI

¼ 0.90–1.00). Males had a significantly lower rate (0.39)

of health care utilization than females (95% CI ¼ 0.22–

0.70, P¼ 0.003). Age was not associated with health care

utilization (P¼ 0.084); nor was hydroxyurea (P¼ 0.42),

chronic blood transfusion (0.09), or sickle cell phenotype

(overall effect P¼ 0.09) (Table 4).

Patient Activation and Self-Efficacy May Not Be

the Best Measure for Individuals with SCD and

Addictive Behaviors
Two participants had high Patient Activation Measure

scores and acute health care utilization. These two partic-

ipants both had Patient Activation Measure levels of 4,

Sickle Cell Self-Efficacy Scale scores between 34 and 35,

and more than 20 hospitalizations or ER visits. They

were both females in their late twenties; one had HbSC,

and the other had HbSbþ thalassemia. Despite maximum

medical therapy, two participants had opioid use disor-

der, along with chronic pain. In the ER, they received the

standard pain management protocol for acute SCD pain

with a patient-controlled analgesia pain pump according

to their outpatient SCD pain management plan.

Discussion

In individuals with a chronic disease, strategies that im-

prove patient engagement can decrease acute health care

utilization for pain and improve clinical outcomes. In the

context of implementing the chronic care model across

the lifespan, two critical components of care are self-

efficacy and patient activation [3,4]. Our findings dem-

onstrate that adults with SCD who are more activated

are less likely to visit the ER and be hospitalized for vaso-

occlusive pain episodes. We also found that adults with

SCD with higher self-efficacy have less health care utili-

zation. Our findings have significant implications for de-

creasing ER visits and hospitalizations for pain by

discovering two new targets for interventions that can de-

crease costly acute health care utilization in all members

of this population.

Our study is the first to evaluate associations among

patient activation, self-efficacy, and health care utiliza-

tion for pain in adults with SCD. Previous studies have

demonstrated that individuals in the postoperative period

have lower pain intensity with higher activation [26–28].

Studies in diabetes and asthma have also shown that

patients with a higher activation level have better clinical

outcomes, including lower acute health care utilization

[23,24]. Our study adds to this literature by demonstrat-

ing that higher patient activation is associated with lower

acute health care utilization for pain. Notably, less than

Table 1. Demographics of the sample (67 adults with SCD)

Question Answer
No. (%) or
Median (Range)

Sex Female 36 (53.7)

Male 31 (46.3)

Race African American 64 (95.5)

Other 3 (4.5)

Age 27.0 (18–61)

Sickle cell phenotype HbSS 46 (68.7)

HbSC 8 (11.9)

HbSbeta0 9 (13.4)

HbSbetaþ 4 (6.0)

Disease-modifying therapy None 5 (7.5)

Transfusions 20 (29.8)

HU 42 (62.7)

PAM score 68.9 (37.2–100)

PAM level 1 2 (3.0)

2 7 (10.4)

3 32 (47.8)

4 26 (38.8)

SCSES score 32.0 (13–45)

ER and hospital visits 2.0 (0–24)

ER¼emergency room; HU¼hydroxyurea; PAM¼Patient Activation

Measure; SCD ¼ sickle cell disease; SCSES¼Sickle Cell Self-Efficacy Scale.
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half of the participants had the highest level of activation,

and other studies have shown even lower activation levels

[33–36]. This finding suggests that many people with

chronic diseases have the potential for improvement in

patient activation, and this increase could lead to

fewer visits to the ER and hospitalizations. We also

found that female sex was associated with higher acute

health care utilization for pain in SCD, similar to prior

literature [37].

However, patient activation may not accurately pre-

dict utilization for every individual with SCD. This study

included participants with milder phenotypes of SCD,

and among these, two outliers had high Patient

Activation Measure scores and were at the highest

Patient Activation Measure level but also had more than

20 ER visits and hospitalizations each over a one-year pe-

riod. In our study, the most plausible reason for a large

number of ER visits and hospitalizations for two

Table 2. Variables for different Patient Activation Measure levels*

PAM Level

Variable Category 1(N¼2) 2(N¼7) 3(N¼32) 4(N¼26) Total (N¼67) P Value

Sex Male 1 (50.0) 4 (57.1) 11 (34.4) 15 (57.7) 31 (46.3) 0.338†

Age 21.5 (18–25) 32.0 (22–61) 27.5 (20–53) 27.5 (19–54) 27.0 (18–61) 0.373‡

Sickle cell type 0.119§

HbSS 0 (0.0) 5 (71.4) 24 (75.0) 17 (65.4) 46 (68.7)

HbSC 0 (0.0) 2 (28.6) 2 (6.3) 4 (15.4) 8 (11.9)

HbSbeta0 2 (100.0) 0 (0.0) 3 (9.4) 4 (15.4) 9 (13.4)

HbSbetaþ 0 (0.0) 0 (0.0) 3 (9.4) 1 (3.8) 4 (6.0)

Disease-modifying therapy 0.558§

None 0 (0.0) 1 (14.3) 2 (6.2) 2 (7.7) 5 (7.5)

Transfusions 1 (50.0) 4 (57.2) 8 (25.0) 7 (26.9) 20 (29.8)

HU 1 (50.0) 2 (28.6) 22 (68.8) 17 (65.4) 42 (62.7)

SCSES score 30.5 (25–36) 28.0 (18–45) 30.0 (13–39) 34.0 (22–43) 32.0 (13–45) 0.016¶

ER and hospital visits 5.0 (4–6) 3.0 (0–16) 2.5 (0–12) 0.5 (0–24) 2.0 (0–24) 0.050‡

ER¼emergency room; HU¼hydroxyurea; PAM¼Patient Activation Measure; SCSES¼Sickle Cell Self-Efficacy Scale.

*Count and percentage for categorical variables; median and range for continuous variables.
†Mann-Whitney U test.
‡Kruskal-Wallis test.
§Fisher exact test.
¶Analysis of variance.

Table 3. Multivariable ordinal regression model of Patient Activation Measure level

Variable Categories Odds Ratio 95% CI P Value

Age 0.987 (0.930–1.048) 0.666

Sex

Male 1.561 (0.573–4.254) 0.384

Treatment

HU 1.356 (0.175–10.527) 0.771

Chronic transfusions 0.934 (0.108–8.078) 0.951

Sickle cell type Reference category HbSS

HbSC 0.819 (0.149–4.501) 0.818

HbSbeta0 0.502 (0.096–2.629) 0.415

HbSbetaþ 0.850 (0.120–5.995) 0.870

SCSES score 1.132 (1.038–1.233) 0.004

CI ¼ confidence interval; HU¼hydroxyurea; PAM¼Patient Activation Measure; SCSES¼Sickle Cell Self-Efficacy Scale.

Table 4. Multivariable negative binomial regression of ER visits
and hospitalizations in the prior year for vaso-occlusive pain
episodes

IRR 95% CI P Value

Age 0.966 (0.930–1.004) 0.084

Sex

Male 0.390 (0.216–0.703) 0.003

Treatment

Chronic blood

transfusions

2.746 (0.873–8.635) 0.089

Hydroxyurea 1.583 (0.519–4.830) 0.423

Sickle cell type SS

SC 2.397 (0.970–5.926) 0.063

S-beta0 0.435 (0.157–1.204) 0.115

S-betaþ 2.326 (0.779–6.946) 0.136

PAM level 0.663 (0.447–0.982) 0.045

SCSES score 0.947 (0.901–0.996) 0.038

CI ¼ confidence interval; ER ¼ emergency room; IRR ¼ incidence rate ra-

tio; PAM¼Patient Activation Measure; SCSES¼Sickle Cell Self-Efficacy Scale.
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participants with the highest patient activation level

(level 4) and high self-efficacy scores was their formal di-

agnosis of opioid use disorder. Both participants with

opioid use disorder frequented the ER to obtain opioids.

Overall, individuals with SCD have a higher average

Patient Activation Measure score than other chronic

medical conditions [33–36]. This finding could partly re-

flect selection bias associated with participant recruit-

ment at a dedicated SCD referral center, which strives to

educate and empower individuals with SCD about their

disease. However, a large range of Patient Activation

Measure scores and all levels were represented in our

Sickle Cell Center of Excellence, demonstrating room to

improve patient activation, even in this optimized clinical

setting. Patient activation may also endure over time

[38], and further prospective studies are needed to deter-

mine whether patient activation endures in individuals

with SCD.

Patient activation is only associated with self-efficacy

in individuals with SCD, with no significance found be-

tween patient activation and demographic variables in

our model. As expected, most of our participants were

African American, precluding consideration of race’s ef-

fect on patient activation. Studies of other diseases, in-

cluding diabetes, chronic kidney disease, and heart

disease have demonstrated that patient activation is asso-

ciated with age, sex, comorbidities, and stage of disease

[33,34,36]. However, these findings have not been uni-

form [39]. Our findings may indicate that most adults

with SCD have the potential for improving patient acti-

vation, regardless of age, sex, phenotype, or treatment.

Similar to our findings, patient activation has been dem-

onstrated to be directly related to self-care and self-

efficacy [33–35]. As patient activation and self-efficacy

are correlated, targeting one could help improve the

other.

The range of self-efficacy scores that we found in SCD

is comparable to that of other populations [30,40]. The

scores ranged from poor self-efficacy (Sickle Cell Self-

Efficacy Scale score ¼ 13) to perfect self-efficacy (Sickle

Cell Self-Efficacy Scale score ¼ 45), with one-third of

participants not being sure they can keep doing most of

the typical things they do day-to-day. Similar to prior lit-

erature, we show that individuals with SCD with higher

self-efficacy have fewer pain symptoms, less health care

utilization, better medication adherence, and better

health-related outcomes [15–19].

One potential explanation for higher self-efficacy

leading to lower acute health care utilization for pain epi-

sodes could be better medication adherence. Additional

research using direct or indirect measures of the associa-

tion between higher self-efficacy and medication adher-

ence is needed. Self-efficacy was not significantly

associated with any other sociodemographic variables.

Our findings are similar to the limited literature suggest-

ing no relationship between self-efficacy and age, sex,

and socioeconomic status among adolescents and adults

in the SCD population [16].

Patient activation and self-efficacy may be amenable

to intervention, raising the possibility of targeted

approaches to improve health-related outcomes. Studies

of interventions, such as telephone calls and technology

(e.g., text messaging and websites), have demonstrated

their ability to improve patient activation [41–44]. Our

findings describe another potential target to decrease

these costly acute pain episodes in SCD, and a target for

other diseases with acute pain flare-ups. Several studies

have reported interventions to improve health outcomes

tailored to levels of activation [45–47]. In these studies,

patients with lower levels of activation are provided with

education about the importance of their participation in

their health and about their specific diseases and treat-

ment plans. At higher levels of activation, patients are

given opportunities and assistance in taking action to

build the confidence and skills to sustain action under du-

ress. Future interventions will be greatly facilitated by a

better understanding of the mechanisms by which patient

activation leads to decreased acute health care utilization.

Individuals with higher activation may have less frequent

pain episodes by avoiding triggers, be able to treat their

pain episodes at home better, or visit their physicians as

an outpatient to help manage mild pain episodes instead

of going to the ER. Further research is needed to deter-

mine the mechanism that connects activation and acute

health care utilization to determine and evaluate inter-

ventions that can improve activation and clinical out-

comes in SCD.

This pilot study has some necessary limitations. First,

the study took place at a single institution. Our site has a

similar range in demographics and treatment when com-

pared with other sickle cell centers across the United

States, but further multi-institutional research will be

needed to demonstrate the generalizability of our results

to other areas of the United States. Second, because only

participants who showed up to their clinic visits com-

pleted the surveys, there may have been a selection bias

toward people who are more activated. However, we

found a range of activation levels and acute health care

utilization, which suggests that the recruitment strategy

introduced limited bias. Finally, health care utilization

was extracted through retrospective examination of our

institution’s electronic medical record, which is unlikely

to capture any health care utilization that occurred at

other regional ERs and hospitals. Participants may have

accessed community hospitals and not our tertiary care

hospital. Our study design did not allow us access to

medical care at all local hospitals. However, there is a

lack of evidence demonstrating that patient activation is

associated with hospitalizations at local hospitals as com-

pared with tertiary care centers; the effect of patient acti-

vation on differences in health care utilization across care

settings is a topic of future research.
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Conclusions

Patient activation and self-efficacy have important impli-

cations in the SCD population. We demonstrate that

most adults with SCD have room to improve their patient

activation, and higher patient activation levels are associ-

ated with lower acute health care utilization for pain epi-

sodes, the most prevalent cause of ER visits and

hospitalizations among adults with SCD. Self-efficacy

also had associations with patient activation and health

care utilization, with individuals with higher self-efficacy

having higher patient activation and lower rates of acute

health care utilization. Improving patient activation and

self-efficacy through technological interventions and

coaching may help decrease acute health care utilization

for pain episodes in chronic diseases. Further research

into identifying interventions that improve patient activa-

tion, self-efficacy, and, ultimately, health-related out-

comes is needed.
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