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Background: The accountability inherent in the social interaction between a patient and

healthcare provider affects patients’ motivation to adhere to treatment. To characterize the

role of accountability as a tool to improve self-efficacy and self-management and thereby

promote patients’ adherence to treatment, a measure of accountability is needed.

Aims: To develop and test the validity, reliability, and sensitivity of a new outcome measure

designed to assess accountability.

Methods: The accountability measurement tool was developed from the literature, expert

consultation, and focus groups. A focus group and three pilot studies were performed both in

clinic and through an online crowdsourcing platform. Principal Component Analysis eval-

uated constructs, and Cronbach’s alpha measured internal consistency. Validity was estab-

lished using convergent and divergent correlations to other validated scales.

Results: A total of 292 participants took part in this study. The 12-item accountability scale

demonstrated very good internal consistency (Cronbach’s α=0.92). Components of the

accountability measurement tool correlated with predicted validated measures, including

the Treatment Self-Regulation Questionnaire. Divergent validity was established with no

significant difference noted between age, sex, race, and education level.

Conclusion: Future use of this questionnaire will allow for the assessment of the interaction

between accountability and adherence to treatment and lead to the development of new

interventions to promote better adherence.

Keywords: accountability, adherence, self-determination theory, self-efficacy, patient

behavior

Introduction
Nonadherence is a significant medical problem that can lead to increased morbidity,

mortality, and excessive health care expenditures.1 While researchers and practi-

tioners have had a long-standing interest in adherence, the effectiveness of inter-

ventions has been limited. New approaches are needed, and socially-centered

interventions may prove valuable.

The accountability derived from the expectation of a social interaction between

the patient and the healthcare provider may affect patients’ motivation to adhere to

treatment. Accountability is a novel psycho-behavioral theoretical construct that is

missing from health behavior models.2 Accountability refers to the implicit or

explicit expectation that an individual may be called upon to account for his or

her actions or inactions.3 Accountability requires social presence— which can be by

telephone, by email, or in person—the latter of which is considered the most

influential.4–6 From weekly addiction meetings to piano lessons; the anticipation

of an expected social interaction encourages adherence. Similarly, medication

adherence increases around the time of office visits.7 Despite accountability being
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present in multiple spheres of human behavior, the impor-

tance of accountability has been largely missed in existing

health behavior models. To better understand the role

accountability in adherence, a measure of the accountabil-

ity construct is needed.

Herein, we report on the development of the account-

ability model, the generation of sample items, and the face

and construct validity of the Accountability Measurement

Tool (AMT). The objective of this study was to produce a

validated accountability measurement that can be incorpo-

rated into health behavior models, research, clinical care,

product development and can better define how account-

ability may best be used to increase patient adherence.8–10

Methods
Development of the accountability

measurement tool
This study and the protocols used in the study were

approved by the Institutional Review Board of Wake

Forest Baptist Health. Informed consent was provided by

all participants either in person or through an online portal.

Guided by the Self-Determination Theory and Bandura’s

theory of self-efficacy, a prototype set of 18 questions rele-

vant to accountability related to health behavior was devel-

oped and grouped into three theoretical domains: controlled

accountability, autonomous accountability, and general

accountability.2,11 To be able to detect small changes, each

item was scored on a 5-point Likert scale (from 1, strongly

disagree to 5, strongly agree).

The first phase consisted of focus group discussions of the

prototype scale. Participants were eligible if they were dealing

with a chronic disease as defined by theUSNational Center for

Health Sciences, a working knowledge of English, and pre-

scribed at least onemedication for the pastmonth and expected

to continue for another month.12 Three separate focus groups

of 6–8 participantswith an equalmix ofmen andwomen tested

the original set of 18 questions. The focus group involved of

four parts: (1) open discussion, during which participants dis-

cussed definitions and aspects of accountability; (2) question

by question review, duringwhich participants read the account-

ability questions developed by a panel of experts; (3)filling the

gaps, during which subjects discussed what areas of account-

ability need to be included; and (4) filling in the questionnaire

on paper, during which subjects filled in the AMT along with

other validated measures, including the Brief Fear of

Negative Evaluation Scale (BFNE) and the Treatment Self-

Regulation Questionnaire (TSRQ). The BFNE is a self-report

questionnaire which assesses fear and worry about receiving

negative evaluation from others. Participants indicate how

characteristic each of the 12 statements is of them on a 1–5

Likert-type scale. The TSRQ is a self-report questionnaire

which assesses domain-specific types of motivation or regula-

tion. Participants indicate how true each of the 15 statements is

on a Likert-type scale ranging from 1=“Not at all true” to

7=“Very true”.

In the second phase, three pilot studies were conducted

for data collection. Data collected from all participants

were analyzed to improve the accountability questionnaire.

In addition to completing the three questionnaires (the

AMT, BFNE, and TSRQ), basic demographic questions

were also collected.

Phase three was instrument modification. Following

the completion of each pilot study, the accountability

questionnaire was slightly modified with either the addi-

tion or deletion of items depending on statistical analysis.

During the third pilot study, a 12-item accountability mea-

surement tool was finalized.

Phase four was instrument validation. The finalized 12-

item AMT was administered. Demographics data, including

race, ethnicity, sex, and education level was collected.

Respondents were asked the length of time they had

been with their medical provider, if they ever had a disagree-

ment with their provider, and whether they were overall satis-

fied with their provider. Along with the AMT, respondents in

this phase took the BFNE, the TSRQ, the Satisfaction with

Life Scale, and the Emotional Regulation Questionnaire to

assess convergent and divergent validity.13,14 A subset of 15

respondents completed the AMT a second time 4 weeks after

the initial administration.

All study procedures were subject to ethical approval

by the Wake Forest University School of Medicine

Institutional Review Board (Winston-Salem, NC, USA).

Setting
All focus group participants were recruited in ambulatory

clinic. Participants in the pilot studies and validation were

recruited either through ambulatory clinic or through

Amazon’s Mechanical Turk (MTurk), an online crowd-

sourcing platform. MTurk is a validated tool in conducting

research in social sciences and allows for representation as

diverse as traditional samples.15 The use of an online

crowdsourcing platform allowed for the recruitment of a

larger sample in a shorter time frame. Inclusion criteria

were as follows: subjects with a chronic disease as defined

by the US National Center for Health Statistics, a working
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knowledge of English, a prescription for at least one

medication, subjects with a regular health provider who

they had seen at least twice during the past two years, and

age 18 years or older.12

Statistical analysis
We calculated descriptive statistics for the participant

demographics and the accountability measurement tool.

An exploratory factor analysis of 18 items identified

items we retained for the final questionnaire. Scree plot

and eigenvalues items were evaluated by their factor load-

ings and by their item-to-total correlations. Items with

high factor loadings (>0.50) and at least a moderate corre-

lation (>0.50) with the total scale were retained.

Cronbach’s α estimated the internal consistency of each

scale, and mean inter-item correlations were calculated to

further demonstrate internal consistency. Cronbach’s α

values of 0.7–0.8 are considered satisfactory.16 Item ana-

lysis assessed inter-item and corrected item-total correla-

tions for indications of incongruence or redundancy of

items. Values for Cronbach’s α were examined if certain

items were deleted.

After we selected the final items for the AMT, we used

bivariate correlation analyses and Student t-tests to assess

its validity. Construct validity can be inferred from pre-

dicted associations between the scale (AMT) and other

variables. These include predicted associations (conver-

gent validity) and predicted lack of association (divergent

validity). We predicted that the AMT autonomous account-

ability score would associate with TSRQ autonomous

motivation score, that the AMT controlled accountability

score would associate with the TSRQ external motivation

score, and that overall satisfaction with medical provider

would associate with accountability. We also predicted that

the AMT would associate with age, education level, sex,

Satisfaction with Life Scale, and Emotional Regulation

Scale. All t-tests were two-sided, and p-values less than

0.05 were considered significant.

To evaluate the AMT’s test-retest reliability, we calcu-

lated the intraclass correlation coefficient for two admin-

istrations of the AMT to a subset of 15 respondents within

a 4-week period.

Results
Participant characteristics
A total of 292 participated in the study (Table 1), 27 were

recruited through clinic and 265 were recruited through

MTurk. There were few differences between the groups

given paper-and-pencil (n=27) and web-based (n=265) sur-

veys. The subsample completing the paper-and-pencil sur-

vey had an older mean age (56 vs 29, p<0.0001); however,

both groups were majority female and Caucasian. Neither

the total AMTscores (40 vs 46), the BFNE score (23 vs 21),

nor the total TSRQ score (65 vs 65) differed across admin-

istration modalities (p>0.5).

Item reduction and reliability
Determination of poorly-worded or redundant items by

focus groups and examination of poor Cronbach’s α values

led to the removal of six items from the original 18-

item set.

The scree plot from the factor analysis demonstrated

that two factors had eigenvalues>1. The eigenvalue 6.39

accounted for 53.3% of the variance and the eigenvalue

1.12 accounted for 9.35% of the variance. The two main

factors were autonomous accountability (6 items) and con-

trolled accountability (6 items) (Table 2). Communalities

ranged from 0.45 to 0.75.

Cronbach’s α coefficient for the resulting 12-item scale

was 0.92, reflecting a high degree of internal consistency.

The α coefficients for the autonomous and controlled

accountability subscales were also excellent (α=0.87 and

0.88). Review of item-to-total correlations demonstrated a

range from 0.57 to 0.75 (Table 3).

The test-retest administrations for the AMT total score

was high, as calculated by parametric method (Pearson

correlation r=0.91, p<0.01) and nonparametric method

Table 1 Patient demographics

Variable Paper-based Web-based Total Score Range

n 27 265 292

Age (years) 56 29 31.4 21–78

Sex (% female) 59% 59.2% 59.2%

Education (% > high school) 78% 85.9% 84.9%

Race (% White) 78% 63.3% 63.7%
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(Spearman’s Rho r=0.79, p<0.01). The component

accountability measurement scores were also high for the

test-retest: internal accountability (Pearson correlation

r=0.89, p<0.01 and Spearman’s Rho r=0.84, p<0.01),

external accountability (Pearson correlation r=0.74,

p<0.01 and Spearman’s Rho r=0.70, p<0.01), and general

accountability (Pearson correlation r=0.83, p<0.01 and

Spearman’s Rho r=0.61, p<0.05).

Construct validity
Using the 12-item AMT measure, the relationship between

accountability and the fear of negative evaluation was

examined using Pearson’s correlation coefficient. There

was slight positive correlation between total accountability

and BFNE (r=0.31) and controlled accountability and

BFNE (r=0.34) (Table 4).

Regarding the TSRQ, autonomous motivation corre-

lated with total accountability (r=0.52), autonomous

accountability (r=0.56), and controlled accountability

(r=0.42). Introjected motivation positively correlated with

total accountability (r =0.65), autonomous accountability

(r=0.57), and controlled accountability (r=0.63). External

motivation correlated most strongly with total and con-

trolled accountability (r=0.44). Amotivation correlated

most strongly with controlled accountability (r=0.41)

(Table 4). Reported length with provider did not correlate

with total accountability or any of its factors. Reported

satisfaction with medical provider did influence account-

ability. Respondents reporting satisfaction with their pro-

vider had higher total accountability compared to those

who reported dissatisfaction (41.6 vs 33.0, p<0.005).

Non-significant associations between the AMT and age

(r=−0.08), education (r=−0.17), and race (r=−0.23) support
divergent validity. T-test revealed no difference of AMT

scores between men and women (p=0.3). However, total

accountability did positively correlate with the Satisfaction

with Life Scale (r=0.49) and the Emotional Regulation

Questionnaire (r=0.49) (Table 4).

Discussion
Statistical analysis of the tool revealed two constructs: auton-

omous and controlled accountability. The 18-item prototype

was hypothesized to contain an additional construct (general

accountability) based on the TSRQ, a theoretically derived

scale designed to assess the different forms of motivation

within the Self-Determination Theory (SDT).17 However,

factor analysis suggested the removal of this construct, likely

due to general accountability containing aspects of both

autonomous and controlled accountability. As expected,

autonomous motivation most strongly correlated with auton-

omous accountability. Introjected and external motivation,

forms of extrinsic motivation, most strongly correlated with

controlled accountability. Although amotivation suggests

neither type of motivation, it weakly correlated with all

accountability constructs, suggesting that motivation is not

the only driving factor.

The association between patient satisfaction with his/

her physician and accountability supports the notion that

SDT, a heath behavior theory, can incorporate aspects of

accountability into healthcare.2 The correlation between

accountability and fear of negative evaluation is consistent

with the SDT which suggests that accountability can be

considered a spectrum from a paternalistic use of duress to

comply with instructions (controlled accountability) to

patients’ autonomous internal desire to please a respected

health care provider (autonomous accountability).2

In order to further refine autonomous and controlled

accountability, we analyzed personal factors including sex,

Table 4 Correlations between the AMT and other validated scales

Total Accountability Autonomous Accountability Controlled Accountability

BFNE 0.31* 0.23* 0.34*

TSRQ (Total) 0.72* 0.66* 0.66*

Autonomous Motivation 0.52* 0.56* 0.42*

Introjected Regulation 0.65* 0.57* 0.63*

External Regulation 0.44* 0.37* 0.44*

Amotivation 0.38* 0.29* 0.41*

Length with Doctor 0.11 0.08 0.12

SWL 0.49 0.45 0.44

ERQ 0.49 0.40 0.43

Note: *Correlation is significant at the 0.01 level (2-tailed).

Abbreviations: BFNE, Brief Fear of Negative Evaluation; TSRQ, Treatment Self-Regulation Questionnaire; SWL, Satisfaction with Life; ERQ, Emotional Regulation

Questionnaire.
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age, level of education, and race. Interestingly, we found

no significant association between any of these factors and

accountability. This suggests accountability is a novel

characteristic independent from demographics.

Although participants were recruited in two different

settings, the only significant difference between the paper-

based and web-based samples was age. This difference

was not surprisingly as MTurk workers tend to be around

30 years old, college-educated, and white.18

Several limitations of the present study should be con-

sidered. First, the sample was a convenient sample of

respondents who self-selected for participation in the

study. Therefore, factor analysis was limited. Second, we

only used the BFNE, the TSRQ, Satisfaction with Life

Scale, and Emotional Regulation Scale to assess the relia-

bility and validity of the AMT. We cannot know whether

other scales, such as the self-efficacy scale, might have

yielded different results. Third, the sample of participants

from the test-retest administration was small.

Despite these limitations, the AMT has demonstrated

reliability and validity. Furthermore, the test-retest analysis

demonstrates excellent temporal stability. Accountability

has been a missing concept of adherence research. A

validated accountability scale would allow for the forma-

tion of testable hypotheses and interventions to address

patient adherence. Future research should examine the

multi-dimensional and complex relationships between

patient accountability, adherence, and behaviors when

managing chronic disease.

Conclusion
We developed and validated a 12-item tool to quickly,

easily, and objectively measure accountability. The tool

may prove valuable for assessing the impact of interven-

tions designed to improve adherence by increasing

patients’ sense of being held accountable. Future research

issues to consider include how accountability can affect

short-term adherence, how short-term adherence may

affect long-term use, and how accountability might be

used over the long term. Future research should aim for

larger samples of known chronic disease states and socio-

demographic diversity to evaluate the reliability and the

generalizability of the AMT.
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