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Abstract

Purpose To assess the validity of the Patient Activation
Measure (PAMI13) of patient activation in persons with
neurological conditions.

Methods “The Everyday Experience of Living with and
Managing a Neurological Condition” (The LINC study)
surveyed 948 adults with neurological conditions residing
in Canada in 2011 and 2012. Using data for 722 respon-
dents who met coding requirements for the PAM-13, we
examined the properties of the measure using principle
components analysis, inter-item correlations and Cron-
bach’s alpha to assess unidimensionality and internal
consistency. Rasch modeling was used to assess item per-
formance and scaling. Construct validity was assessed by
calculating associations between the PAM and known
correlates.

Results PAM-13 provides a suitably reliable and valid
instrument for research in patients with neurological
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conditions, but scaling problems may yield measurement
error and biases for those with low levels of activation.
This is of particular importance when used in clinical set-
tings or for individual client care. Our study also suggests
that measurement of activation may benefit from tailoring
items and scaling to specific diagnostic groups such as
people with neurological conditions, thus allowing the
PAM-13 to recognize unique attributes and management
challenges in those conditions.

Conclusions The PAM-13 is an internally reliable and
valid tool for research purposes. The use of categorical
activation “level” in clinical settings should be done with
caution.
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Introduction

Patient activation is defined as “understanding one’s role in
the care process and having the knowledge, skills and
confidence to manage one’s health and health care” [1]. It
is recognized as a critical component of quality chronic
condition management [2—4] and is associated with posi-
tive health outcomes [5] and health utilization patterns. For
example, higher activation levels are associated with better
health [6-9], preventive and healthy lifestyle behaviors [7,
10], active engagement in healthcare decision making [11—
13] and more efficient health utilization [1, 14]. Education,
particularly university completion, and higher income
consistently demonstrate positive associations with higher
activation levels; however, age, gender and sex are
inconsistently associated with activation [6, 9, 15].

The Patient Activation Measure (PAM), developed by
Hibbard et al. [16], is the most commonly used tool for
assessing activation. The original 22-item PAM was rig-
orously developed using a four-stage process to identify,
operationalize and pilot test the instrument; it was reduced
to 13 in 2005 (PAM-13) [9]. The PAM is an interval level,
unidimensional, Guttman-like scale with items sequenced
by “difficulty” of activation. For both PAM and PAM-13,
Rasch modeling was used to select items across a range of
difficulty. Items were ranked based on response probabil-
ities, with higher scores recorded on easier items and lower
scores reported for items of increasing difficulty. These
estimated item response probabilities were applied to raw
item scores to assign activation scores ranging from 0 to
100, with higher scores indicating greater activation.
Activation scores can be converted to a four-level cate-
gorical score [16] defined as: Level 1—believing an active
role is important; Level 2—having confidence and
knowledge to take action; Level 3—taking action to
maintain or improve health; and Level 4—continuing
healthy behaviors under stress [17].

Original item selection, scoring and validation of PAM
were based on a series of samples. Preliminary analysis
was completed on 100 persons recruited through newspa-
per advertisements. Subsequent work was conducted on a
mixed sample of 120 cardiac rehabilitation patients and
366 employees of a health organization. Final validation
and scoring of both the PAM and PAM-13 was based on a
US national probability sample of 1,515 persons age 45 and
over selected via a random digit dialing system (48 %
response rate with a minimum of 12 call backs) and
screened to determine age eligibility. Respondents ranged
in age from 45 to 97, with 66 % under the age of 65.
Seventy-nine percent of the sample reported at least one
chronic disease (angina/heart problems; arthritis, chronic
pain, depression; diabetes; hypertension; lung disease,
cancer and/or high cholesterol) [9, 16].
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The strength of the tool and its potential clinical appli-
cation has prompted adaptation, translation and validation
in Germany [18, 19], Denmark [20] and the Netherlands
[21]. Similarly, validation has been reported in the fol-
lowing client groups and settings: mental health [22],
elective lumbar spine surgery [23], multi-morbid older
adults [24] and in rural settings [25].

Recent conceptualizations of validity articulate it as a
property of the score and how it is interpreted (rather than a
property of the tool), meaning that validity must be
established for each use and each specific group [26]. As
noted above, the validation of the original PAM included
few people with neurological conditions. Unlike conditions
where lifestyle changes can alter the disease trajectory
(asthma, diabetes, heart disease and even cancer), the
prevention of symptoms associated with most neurological
conditions is much less possible. Lifestyle changes do not
prevent incontinence, gait problems, blurred vision or
altered sensation. Additionally, some neurological condi-
tions (MS and Parkinson’s) are progressive, and their
symptoms are unpredictable. For example, in Stepleman
et al.’s study [6] of people with MS, those with relapsing—
remitting MS (Mean = 42.29, SD = 5.11) had, on aver-
age, higher levels of patient activation than did patients
with progressive MS (Mean = 38.44, SD = 6.05).
Unpredictability is reported as one of the major challenges
of life with MS [27]. To date, Stepleman et al. [6] are the
only authors to report use with a neurological population,
and their work was restricted to people with multiple
sclerosis (MS). The purpose of this paper is to validate and
assess the performance of the PAM-13 in a large sample of
participants with diverse neurological conditions by
examining data quality, internal consistency, unidimen-
sionality, item scaling and construct validity.

Materials and methods
Data

Data were extracted from The everyday experience of liv-
ing with and managing a neurological condition (the LINC
study) [28], one of the studies in the National Population
Health Study of Neurological Conditions (NPHSNC) [29].
The foundational LINC study was a cross-sectional survey
of Canadians with neurological conditions between Sep-
tember 14, 2011 and July 1, 2012. The LINC study also
included a longitudinal cohort study and a qualitative
multiple perspective case study.

The NPHSNC stipulated an emphasis on people with
neurological conditions whose charitable organizations
held membership in The Neurological Health Charities of
Canada (NHCC) [29]. Adults living in the community over
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age 17 with one or more of the following neurological
conditions were recruited: acquired brain injury, brain
tumor, spinal cord injury, hydrocephalus cerebral palsy,
epilepsy, spina bifida, MS, dystonia, Tourette syndrome,
Parkinson’s disease, Huntington’s disease, muscular dys-
trophies, dementia and amyotrophic lateral sclerosis (ALS
or Lou Gehrig’s disease). People with other neurological
conditions were not excluded but made up a smaller per-
centage of respondents. Recruitment occurred through the
charitable organizations who publicized the study, the
NHCC and other research mailing lists and registries (see
[28] for details).

Ethical approval was received from the Health Canada
Research Ethics Board, as well as the appropriate ethics
review boards at Dalhousie University, Queen’s Univer-
sity, the University of Manitoba, and the University of
Prince Edward Island. The province of Newfoundland
ethics review board also acknowledged the study within
that province.

Participants

A total of 948 eligible adults age 17 and over responded to
the on-line survey. For this analysis, participants who
completed at least one item on the PAM-13 survey and
provided answers to key demographic data were extracted.
Participants whose PAM-13 data did not meet the required
level of 50 % completed items (i.e., 50 % skipped items)
[17] were excluded. Finally, because authors of the PAM-
13 indicate that extreme scores should not be considered
valid [17] participants with scores of 100 were also
excluded. This left 722 eligible respondents, a sample
comparable to many other PAM and PAM-13 validation
studies and exceeding the sample size of participants with
MS (n = 199) used by Stepleman et al. [6].

Measures

The PAM-13 [17] was used to measure patient activation.
Demographic variables (age, sex, education, marital status
and household income) used wording from the Canadian
Community Health Survey (CCHS) [30]. The two demo-
graphic variables (education and household income) with
consistent positive correlations with the PAM-13 were used
to assess construct validity (known-groups method). Health
status and lifestyle behaviors have also been shown to be
correlated with activation [31]. Health status was measured
using both a self-reported measure (SF-36) and a prefer-
ence-based utility measure [Health Utility Index Mark-3
(HUI3)]. The SF-36 is a widely used, well-validated
measure of general health status [32]. Reliability and
validity have been established in neurological populations
such as traumatic brain injury [33] and amyotrophic lateral

sclerosis [34]. The two summary scales, the mental health
scale (MCS) and physical health scale (PCS), were used to
quantify health-related quality of life. The Health Utility
Index (HUI) is a preference-based scoring index that can be
converted to descriptive health classifications. Unlike a
self-reported health status measure, the HUI incorporates
community values or judgements regarding the impact of
specific health states. The HUI incorporates domains of
vision, hearing, speech, ambulation, dexterity, emotion,
cognition and pain [35, 36]. Widely used and validated
across multiple large population surveys, many studies
have tested the responsiveness, reliability and validity
(face, content, construct, convergent, discriminative and
predictive) of the HUI across various populations and
constructs [36]. The Simple Lifestyle Indicator Question-
naire (SLIQ) is a 12-item questionnaire designed to mea-
sure five elements of lifestyle behaviors (diet, activity,
alcohol consumption, smoking and stress) [37]. Each
component is scored individually or weighted to obtain an
overall score from O to 10, with higher scores indicating a
healthier lifestyle. In limited testing, the SLIQ has dem-
onstrated good test-retest reliability (r = 0.63-0.97,
p = 0.001), adequate internal consistency (Cronbach
alpha = 0.58 for diet, 0.60 for activity) and adequate
external validity (» = 0.77, p = 0.001) when participants’
and blind raters’ scores were compared [37].

Analysis and statistical methods

Data were reviewed for completeness prior to statistical
analysis. All standardized measures were scored as per
standard protocols, where missing data protocols were
adhered to where specified (PAM-13, SF-36, HUI, SLIQ).
Analysis was performed using Stata 13 (StataCorp 2013)
and the statistical program R [38] with the extended Rasch
model (eRm) package [39, 40]. Data quality for the PAM-
13 items was assessed by examining the distribution of
responses to each item, including the percentage of data
missing or “not applicable.”

Unidimensionality and internal consistency

To assess unidimensionality, item-rest correlations were
examined, with the expectation that they should all exceed
0.50, and principle component analysis (PCA) was per-
formed. Casewise deletion of missing data was used for the
PCA, resulting in a smaller sample size (n = 580) for this
analysis compared with others, but sensitivity analyses
were run using imputation of missing data, and results were
unaffected. We used the percent of variance explained by
the first factor, the ratio of percent variance explained
between the first and second factors, and a scree plot as
evidence of unidimensionality [41]. Internal consistency

@ Springer



1590

Qual Life Res (2015) 24:1587-1596

was assessed using Cronbach’s alpha and item-to-rest
correlations (correlation between each item and the average
score of the rest of the scale). High item-to-rest correlations
indicate strong internal consistency.

Item difficulty and response scale performance

Rasch modeling [40] was used to examine item scaling and
performance. Specifically, we used the rating scale model
to assess the scale performance of the items and whether
the sequence of item difficulty matched that of the original
PAM-13. Item difficulties were hypothesized to follow the
same sequence as in PAM-13. Rasch modeling assumes
unidimensionality (tested with the PCA noted above) and
roughly equal frequencies across the response scale. Esti-
mated location parameters were calculated, such that
higher location parameters indicate participants who have a
greater difficulty agreeing with the item. Location param-
eters estimate the sequence of items from easiest to most
difficult, and separation distances between items of at least
0.15 logits are expected; smaller distances suggest that the
two adjacent items do not individually add significantly to
the model and that perhaps one can be eliminated. Infit and
outfit statistics were used to assess how well each item
contributed to defining the single underlying construct. Infit
statistics are sensitive to items that are closest to the per-
son’s ability, while outfit statistics are more sensitive to
items further away from the person’s ability. A well-fitting
Rasch model has infit and outfit statistics between 0.6 and
1.4.

Scatter plots were used to assess differences between the
original PAM-13 and the rating scale model estimated from
our data. Theta (logit) parameters from the rating scale
model were linearly converted to a scale having the same
minimum and maximum scores as the original PAM-13
scale in LINC. A constant was then subtracted so that the
means were equal. PAM-13 activation Levels (Levels 1-4)
were plotted on the graph to assess the degree of mis-
classification resulting from changes in item difficulties
and scaling in our sample.

Relationship with other variables (construct validity)

Bivariate analysis was conducted to examine relationships
between the PAM-13 and the demographic (education and
income), health (HUI-3, SF-36 MCS and PCS) and lifestyle
(SLIQ) validation variables. For continuous variables,
Pearson’s correlation was used; for dichotomous variables
(two level categorical), a two-sample ¢ test was used and for
multilevel categorical variables one-way ANOVA models
were estimated. Missing data were handled by casewise
deletion.
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Table 1 Description of participants

Number %

Age (n = 724)

<25 39 5.39

26-35 97 13.40

3645 102 14.09

46-55 189 26.10

56-65 172 23.76

66-75 94 12.98

76-85 31 4.14

>85 1 0.14
Marital status (n = 725)

Single, never married 160 22.07

Married, common-law 445 61.38

Widowed, separated, divorced 120 16.55
Education (n = 697)

Less than post-secondary graduation 194 27.83

Post-secondary graduation 503 72.17
Sex (n = 725)

Male 257 3545

Female 468 64.55
Household income (n = 507)

<$20,000 85 16.77

$20-59,999 198 39.05

$60-89,999 106 20.91

>90,000 118 23.27
Employment at any time in past 3 months (n = 715)

Working 234 32.73

Not working due to health 272 38.04

Not working for other reasons 209 29.23
Results

Participants in this study were mostly working age adults
between the ages of 26 and 65 (77 %); 6 % were younger
than 26 and only one participant was over 85 (Table 1). They
were predominantly woman (65 %) in married or common-
law relationships (61 %). Participants were highly educated
with 72 % reporting completion of post-secondary educa-
tion and 23 % reporting a household income of >$90,000.
Although predominantly of working age, only 33 % were
employed, 38 % were not working due to health reasons, and
the remaining 29 % were not working for other reasons.

Data quality
The percentage of missing data was below 1 % for all items

except one (item 11) at 1.3 %. The percentage of responses
in the “not applicable” category was higher, ranging from
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Fig. 1 Distribution of responses by PAM-13-SF item (excluding
missing data)

0.3 to 6.5 % (see Fig. 1). Item #4 (I know what each of my
prescribed medications does.) had the highest number of not
applicable responses. Items 7 and 9 were next, both with a
not applicable response rate of 2.5 %. Responses across the
other four categories (strongly disagree, disagree, agree,
strongly agree) were not evenly distributed (Fig. 1). The
strongly disagree category was seldom used with <10 % of
responses in this category. By contrast, the agree and
strongly agree categories were highly selected, together
representing between approximately 60 and 85 % of
responses, depending on the item. Because of the low fre-
quency of use of the strongly disagree category in this
sample, the strongly disagree and disagree categories were
combined to create a three-category dataset used for the
estimation of the rating scale model.

Unidimensionality and internal consistency

Item-rest correlations ranged from 0.427 to 0.655 with only
two items (item 1, 2) having item-rest correlations slightly
below the cutoff for strong correlations (>0.50). The PCA
showed that 40 % of the variance was explained by the first
component, while the second and third components
accounted for 10 and 9 % of the variance. We also ran a
factor analysis (principal axis factoring), and the first factor
accounted for 61 % of the variance, while the second and
third factors accounted for 12 and 10 % of the variance.
Scree plots indicated that a one-factor solution was plausi-
ble, but suggest that additional factors could be considered.

Cronbach’s alpha was 0.87, exceeding the minimum criteria
of 0.8 and indicating strong internal consistency. Indepen-
dent of the number of items and sample size, the average
inter-item correlations ranged from 0.327 to 0.351, well
within the ideal range of 0.15-0.50.

Item difficulty and response scale performance

As per the design and scaling of PAM-13, higher order items
were generally more difficult; respondents were less likely to
strongly agree or agree with higher order items (see shift in
distributions in Fig. 1 and item means in Table 2). However,
these descriptive results also show substantial deviations
from the PAM-13 sequence of item difficulty. For example,
mean item scores and the distributions of responses indicate
that, for this sample, item 3 was more difficult, and item 7 less
difficult than specified in the PAM-13 scaling (Fig. 1).
Evidence of deviations in item difficulties between the
PAM-13 and the LINC data are clear in the rating scale
model. Table 2 shows that difficulty parameters for PAM-
13 items followed a clear sequence of increasing difficulty
and infit (range from 0.709 to 1.095) and outfit (range
0.718-1.262) statistics fell within the acceptable limits of
0.6 and 1.4, indicating a good fit of the model. However,
the ranking of items by difficulty differs from the original
PAM-13 ranking. To more clearly illustrate the differences
in item sequence between the PAM-13 and the calculated
model, difficulty location parameters and item thresholds
were graphically displayed using the PAM-13 item
sequence and the sequence determined by the rating scale
model (Fig. 2a, b). Items 3 and 7 are particularly noticeable
“misfit” items. The item I am confident that I can take
actions that will help prevent or minimize some symptoms
or problems associated with my health is ranked as item #3
in difficulty in the PAM-13. For participants in this study, it
was the ninth most difficult item. In contrast, item #7 in the
PAM-13 (I am confident that I can follow through on
medical treatments I need to do at home) was ranked as
fourth easiest to agree to by participants in the LINC study.
To further examine the deviations in item difficulties and
altered estimates of respondent activation level, estimates of
patient activation from the PAM-13 were plotted against
comparatively scaled estimates of patient activation from our
rating scale model (Fig. 3). The PAM-13 manual recom-
mends interventions based on the four levels (Level 1—
believing an active role is important; Level 2—having con-
fidence and knowledge to take action; Level 3—taking action
to maintain or improve health; and Level 4—continuing
healthy behaviors under stress) (Insignia Health 17). Vertical
lines demarcating cutoffs for the four activation levels used in
PAM-13 and horizontal lines indicating those same activation
levels for our model were added. While the correlation
between the two estimates of activation is high (r = 0.98), it
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Table 2 Results of the Rasch rating scale model of PAM-13 in a neurological population with data collapsed to three response categories per

item
Item number based on  Original PAM-13  Number of Item SD Not applicable Difficulty =~ SE of Outfit Infit
partial credit model item number participants (1) mean (%) parameter®  difficulty MSQ MSQ
responding to item parameter
1 1 717 348 0.698 0.3 Ref 1.262  1.095
2 2 717 348 0.655 0.7 —1.308 0.075 1.018  0.999
3 4 671 338 0.639 6.5 —0.892 0.073 0.900 0.921
4 7 701 334  0.627 25 —0.732 0.071 0.899 0.813
5 6 712 327 0714 0.6 —0.532 0.069 1.059 0972
6 5 711 323 0.698 0.8 —0.325 0.068 0.848 0.851
7 8 714 316 0.753 04 —0.162 0.067 0.984 0.983
8 9 698 3.08 0726 2.5 0.112 0.067 1.037 0.973
9 3 708 296 0789 14 0.474 0.067 1.088  1.080
10 11 703 288 0.677 14 0.790 0.068 0.718  0.709
11 10 711 276 0.806 1.0 1.059 0.069 1.026 1.041
12 12 709 271 0712 1.0 1.317 0.07 0.735 0.747
13 13 712 262 0763 14 1.569 0.072 1.019  1.030
Resp.” 2.903 0.063
* Difficulty relative to previous item
® Difficulty between response levels in items
A5 B 5.000 -
4 4 4.000
§ 3 A S 3.000 A
2 2
[
£ 2+ € 2.000 ]
a a
§ 1 § 1.000 A
8 5
0 0.000 A
-1 -1.000 1
-2 : : : T T T T T T T T T ) -2.000 T T T T T T T T T T T T
gl g2 94 q7 96 95 q8 g9 g3 qll ql0 ql2 qi13 ql 92 g3 94 95 g6 g7 98 q9 ql0 qll qgl2 qi13
PAM13-SF Iltem PAM13-SF Iltem
—— Location Threshold 1 Threshold 2

Fig. 2 Location and threshold parameters from the rating scale model. a Item sequence in rating scale model. b Item sequence as per original

version of PAM-13

can be seen that differences in item difficulties from PAM-13
have the biggest impact at low levels of activation. Agreement
is lower for PAM-13 scores <50, where estimates of activa-
tion levels from our rating scale model are generally higher
than the PAM-13. The figure demonstrates that differences in
activation may be particularly significant when activation is
categorized as levels as many subjects scored as Level 1 by
PAM-13 would be classified as Level 2 by our rating scale
model.

@ Springer

Relationship with other variables (construct validity)

As expected, differences between groups based on edu-
cation and household income were found (Table 3). Par-
ticipants who had completed post-secondary education had
higher PAM-13 scores than those with lower levels of
education. Significant differences were also found based on
income. People with household incomes of >$90,000 had
the highest PAM-13 scores. Also as expected, health
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Table 3 Construct validity—comparison with validation variables

Variables Pearson r p value
Health status®
HUI-3 0.32 <0.0001
MCS 0.35 <0.0001
PCS 0.20 <0.0001
SLIQ 0.29 <0.0001
Variables Mean PAM (SD) p value
Education (7 = 692)° 0.024
Less than post-secondary graduation  59.1 (15.74)
Post-secondary graduation 61.8 (14.01)
Family income (n = 506)° 0.004
<$20,000 57.3 (15.75)
$20-59,999 60.2 (14.63)
$60-89,999 61.3 (13.33)
>90,000 64.5 (13.55)

# Pearson correlation
° Two-sample ¢ test
¢ Analysis of variance (ANOVA)

variables were strongly correlated (p < 0.0001) with the
PAM-13 (Table 3) using the self-reported measures of
quality of life (SF-36 MCS and PCS), healthy lifestyles
(SLIQ) and the preference-based HUI-3.

Discussion

Overall, the PAM-13 performed reasonably well in our
sample of people with neurological conditions, but some
scaling concerns were identified. Our analysis found evi-
dence of good internal consistency. Principal component

analysis and factor analysis suggest that assumed unidi-
mensionality of PAM-13 is reasonable, but also suggest
that consideration of additional dimensions in an activation
measure should be considered in future research.

Construct validity, through comparison to three other
measures and two demographic variables was also very
strong (p = 0.024 to <0.0001) with strong evidence of
associations with patient activation. These findings are
consistent with studies from the USA where the PAM was
developed [9, 16] and in studies validating the tool inter-
nationally [42] in which authors have similarly concluded
that it is reliable, valid tool that retains the probabilistic,
Guttman-like scale properties. These conclusions are mir-
rored by studies using clinical samples such as MS [6],
mental health conditions [22] people awaiting spine sur-
gery [23] and multi-morbid older adults living in the
community [24].

While a Rasch model had a good overall fit to our data,
concerns about PAM-13 scaling arise from our results. The
scaled difficulty of items in our sample of people with
neurological conditions deviated significantly from the
scaling of PAM-13. Notably, participants in our study
found it more difficult to agree with the item #3 [ am
confident that I can help prevent or reduce problems
associated with my health. This may reflect the progressive
and unpredictable nature of symptoms as experienced by
many people with neurological conditions. Participants
found it less difficult to agree with item #7, I am confident
that I can follow through on medical treatments I need to
do at home. This item was ranked as fourth easiest (rather
than seventh) by participants in our study. This result is not
surprising as medication adherence rates are high in people
with neurological conditions. While WHO reports an
adherence rate of 50 % [43] for people with chronic ill-
nesses, adherence rates for disease modifying therapies by
people with MS is 61-87 % [44] and a multicentre Euro-
pean study on people with Parkinson’s disease showed
97 % total median adherence to anti-Parkinson medication
[45].

Interestingly, similar findings showing variation in item
difficulties between samples clearly appear in the results,
but not the conclusions of other studies. This suggests that
this problem is not specific to our sample, and that scaling
variation may be a more generalized problem with the
PAM-13. Reported location parameters indicate that item
#3 was rated as more difficult (i.e., the item sequence
ranking was higher than in PAM-13) by people with MS
[6], people with chronic conditions in the Netherlands and
Germany [19, 21], and in rural areas [25]. Item #7 was
ranked as the first, second and fourth easiest item in the MS
[6], Dutch [21], and Danish [42] studies, respectively, but
was perceived as much more difficult by participants in the
German study who rated it as tenth out of 13th [18].
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Viewed together, these results suggest that consideration of
differences in the self-management tasks between diseases
and populations may be an important consideration in the
measurement of activation.

One possible explanation for differences in response
scaling may be the disease composition of samples. The
PAM and PAM-13 were rigorously designed using a series
of studies, building from smaller, convenience samples
during design and item selection, to a large, national
sample to determine the final scaling for items and cutoffs
for levels. The low prevalence of neurological conditions in
these samples [9, 16] potentially resulted in a lack of items
relevant to this population and estimates of item difficulties
that do not reflect the experiences of persons with neuro-
logical conditions. The benefits of a national sample may
have inadvertently resulted in items of limited relevance to
groups with a lower prevalence. Differing “response pro-
cesses” may provide a second explanation. Response pro-
cess refers to the fit between the construct being measured
and respondents’ thought processes as he or she answers
the questions i.e., how the person understands the meaning
of the questions [26]. Response processes may be influ-
enced by cultural beliefs (for example, in European vs.
Canadian samples), access to and expectations of their
healthcare system (for example, in Canadian vs. American
samples) alone or in combination with the nature, prog-
nosis and trajectory of the condition (for example, in
samples with different diagnosis). Future studies could
investigate response process using “think aloud” or cog-
nitive interviewing [46].

The higher rate of not applicable responses for item #4 [
know what each of my prescribed medications do also
warrants comment. Greater than 6 % of participants indi-
cated that this statement did not apply to them, inferring that
they do not take medications. Unlike diabetes, hypertension
and many other common chronic conditions, some neuro-
logical conditions (spinal cord injury, cerebral palsy etc.) do
not warrant pharmacological management or symptom
control. At least one other study has shown that a consid-
erable number of people with MS have found medication-
related questions “not applicable” [47]. Interestingly, the
percentage of responses in the “not applicable” category
was lower in our sample than in other studies; higher than
10 % for items 2, 7 and 10 in the Dutch study [21] and items
4,9, 11, 12 and 13 in Danish version [42]. Rewording this
question to include understanding of other prescribed treat-
ments (e.g., the prevention of secondary symptoms such of
urinary tract infections, falls and/or bed sores) may increase
the applicability to additional clinical populations.

Our results sound a caution in the use of PAM-13 as a
clinical assessment tool for persons with neurological
conditions. The PAM-13 manual itself promotes it as a
useful clinical tool providing “Guidelines for Using the

@ Springer

PAM-13 to Tailor Care” based on the four levels of patient
activation [17]. However, in our sample differences in item
difficulties resulted in individuals’ activation levels being
underestimated at low levels of activation. We estimate
that 64 of 156 (41 %) participants would be incorrectly
rated as being as Level 1 (may not yet believe the patient
role is important) rather than Level 2 (lacks confidence and
knowledge to take action). For a person in activation Level
1, Insignia Health 17 recommends that action planning
should focus on monitoring choices and outcomes and
encouraging simple strategies to develop confidence such
as preparing three questions to ask their healthcare pro-
fessional. However, a person in activation Level 2 is
assumed to have some confidence and healthcare profes-
sionals are expected to focus on helping people understand
their health condition or related regimen, supporting small
behavior changes and developing problem-solving skills
[17]. While potentially counter to the recommendation by
Insignia Health, one solution to overcome the apparent loss
of precision at the lower end of activation scale would be to
design interventions tailored to the combined needs of
clients at both levels 1 and 2.

Our results lend credence to cautions by others regard-
ing the use of PAM-13 as a clinical assessment tool. While
some authors are suggesting that PAM-13 is sufficiently
precise to justify its use with individual clients [31, 48],
others have concluded that the PAM-13 has potential as a
clinical tool, but requires further testing of the scale to
identify which items are most applicable in different clin-
ical settings [49]. Ledford et al. [S0] were less optimistic,
reporting that some people (with diabetes) with high PAM
scores still responded passively in a patient—provider
communication.

The LINC survey is not a probability sample of persons
with neurological conditions; however, representativeness
is less critical in validation studies than in other designs.
Subjects appear more likely to be female, younger and
better educated than the general population and some dis-
eases are probably overrepresented because of the recruit-
ment process. The sample size was not sufficiently large for
us to assess whether item difficulties differed by neuro-
logical condition. This should be considered in the inter-
pretation of our results and explored in future research.

In conclusion, our results suggest that PAM-13 provides
a suitably reliable and valid instrument for research in
patients with neurological conditions. However, our study
suggests potential for measurement error and bias at low
levels of activation. The implications of this error and bias
may be of particular importance in clinical applications of
the tool. Our study also suggests that measurement of
activation may benefit from items and scaling tailored to
specific diagnostic groups, recognizing their unique attri-
butes and management challenges.
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