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Abstract

Background Globally as well as in Sweden, diseases that are caused by unhealthy lifestyle habits are the most
common causes of death and disability. Even though there are guidelines that oblige all health-care professionals
to counsel patients about lifestyle, studies have shown that it is not prioritized within healthcare. One reason for this
among nurses has been shown to be lack of confidence in knowledge and counselling skills. This study aimed

to develop, and quality assess the psychometric properties of an instrument to measure self-efficacy in lifestyle
counselling.

Methods An instrument inspired by an American instrument, following Bandura’s recommendations for develop-
ment of self-efficacy measures, was developed according to Swedish national guidelines for disease-prevention. The
instrument was revised after cognitive interviews with nursing students, university teachers within health sciences,
and clinical experts, then administrated to 310 nursing students at different levels in their education. The instrument
was tested with Rasch Measurement Theory, with focus on dimensionality, local dependency, targeting, reliability,
response category functioning, Rasch model fit, and differential item functioning by age, gender, educational level
and previous health care education.

Results The development of the instrument resulted in 20+ 20 items, 20 items about self-efficacy in knowledge,

and 20 items about self-efficacy in ability to counsel persons about their lifestyle. The analyses showed that knowl-
edge and ability are two different, but related, constructs, where ability is more demanding than knowledge. The find-
ings provide support (considering dimensionality and local dependency) for that all 20 items within the knowledge
construct as well as the 20 items within the ability construct can be summed, achieving two separate but related total
scores, where knowledge (reliability 0.81) is a prerequisite for ability (reliability 0.84). Iltems represented lower self-effi-
cacy than reported by the respondents. Response categories functioned as expected, Rasch model fit was acceptable,
and there was no differential item functioning.

Conclusions The SELC 20+ 20 was found to be easy to understand with an acceptable respondent burden
and the instrument showed good measurement properties.
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Background
Health promotion and disease prevention are cost-effec-
tive ways of reducing premature death and disability, as
well as increasing the quality of life [1, 2]. Globally as well
as in Sweden, non-communicable diseases (NCDs) are
one of the most common causes of death and disability
[3]. The most common NCDs, such as cardiovascular dis-
ease, some types of cancer, diabetes type 2, and chronic
lung disease are often caused by unhealthy lifestyle hab-
its [4—7]. The four habits that influence the risk of NCDs
the most are tobacco use, alcohol consumption, insuffi-
cient physical activity and unhealthy eating habits [8]. In
Sweden, it has since the 1980s been regulated by law that
health care professionals (e.g. nurses, assistant nurses,
medical doctors, paramedics and public health practi-
tioners) shall give disease preventing advice to all patients
who can benefit from it [9]. Population surveys show that
most patients are positive about lifestyle counselling in
health care [10, 11]. However, only 32% of all patients in
Sweden receive lifestyle counselling [12], which appears
to be due to barriers among healthcare professionals to
carrying out lifestyle counselling. Since 2018 the National
Board of Health and Welfare demands all healthcare pro-
fessionals to counsel patients about the lifestyle habits:
tobacco use, alcohol consumption, physical activity and
eating habits in all encounters within healthcare [13].
Regarding doctors and nurses, the literature presents
barriers for carrying out lifestyle counselling such as a
lack of counselling skills, lack of confidence, concerns
about the effectiveness of their counselling as well as lack
of time [14—22]. Many of the barriers for healthcare pro-
fessionals to carry out lifestyle counselling described in
literature originate in low counselling self-efficacy [14—
22]. Bandura defines self-efficacy as “the confidence to
carry out the courses of action necessary to accomplish
desired goals” [23]. Self-efficacy is not a general trait, it is
context-specific [24]. It is not necessarily dependent on
a person’s skills, but rather on the person’s confidence in
their ability to use the skills they have in a given situation.
Low self-efficacy can hinder despite a high level of knowl-
edge, as well as a high self-efficacy cannot compensate for
a lack of knowledge [23]. Four information sources affect
self-efficacy: actual performances (e.g. challenging tasks
with support), vicarious experiences (e.g., seeing others
succeed at the task), forms of social persuasion (e.g., feed-
back and encouragement) and, physiological information
(e.g. minimizing anxiety while performing the task) [23,
25]. Self-efficacy consists of three dimensions: magnitude

(e.g., perceived level of difficulty), strength (e.g., how
confident the respondent is) and generality (e.g., if and
how the self-efficacy beliefs are positively related across
domains or time) [26]. Instruments to measure self-effi-
cacy need to be task-specific and optimally include all
three dimensions [23, 27]. For lifestyle counselling self-
efficacy, theoretical knowledge about lifestyle habits as
well as practical ability to counsel patients are needed
[28].

Although many of the barriers for healthcare profes-
sionals to carry out lifestyle counselling originate in low
self-efficacy, and self-efficacy has been shown in research
[29] to be an outcome to be used in lifestyle counsel-
ling research and practice there is, to our knowledge,
no instrument to measure self-efficacy in lifestyle coun-
selling that matches the Swedish national guidelines for
disease-prevention: tobacco use, alcohol consumption,
physical activity and eating habits. A literature search
resulted in the identification of one American instru-
ment called the Health Promotion Counselling Self-Effi-
cacy Scale (HPCSES), developed by Tresolini et al. [28].
The HPCSES measures health promotion counselling
self-efficacy in the five health domains: smoking, exer-
cise, nutrition, sexually transmitted diseases and injuries.
The instrument was considered as a relevant base for the
development of a new instrument which focus on the
lifestyle habits addressed in the national guidelines. An
instrument that matches the Swedish national guidelines
for disease prevention could be a helpful tool in the edu-
cations of healthcare professionals, as well as clinically in
all areas of healthcare. Both to assess if there is a need for
training in lifestyle counselling and to evaluate if a course
or training increase self-efficacy. Initially, this instrument
will be used to evaluate nursing students lifestyle coun-
selling self-efficacy before and after clinical training.

Methods

Aim

This study aimed to develop, and quality assess the psy-
chometric properties of an instrument to measure self-
efficacy in lifestyle counselling.

Design

This study was divided into two parts, the first part was
the development of the instrument, and the second
part was a cross-sectional study with purposive sam-
pling to psychometrically evaluate the newly developed
instrument.
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Part 1: Development of the instrument
The existing scientific literature showed a need for an
instrument to measure self-efficacy in lifestyle counsel-
ling about tobacco use, alcohol consumption, physical
activity and eating habits. In December 2019 on of the
authors (LB) received a permission to develop an instru-
ment inspired by the HPCSES from Tresolini (Fig. 1).
Initially, 56+ 56 items were developed by the research
group in accordance with the national guidelines for dis-
ease-prevention methods in Sweden [13]. The instrument
includes items about theoretical knowledge about-, and
practical ability to counsel patients in the four lifestyle
domains: tobacco use, alcohol consumption, physical
activity, and eating habits, and measures lifestyle coun-
selling self-efficacy. A 4-point semantically anchored Lik-
ert-scale was used (1=I am very insecure in my..., 2=1
am insecure in my..., 3=1 am sure of my..., 4=I am very
sure of my...). Cognitive interviews with purposefully
sampled informants were conducted to make the instru-
ment as clear and understandable as possible (e.g. How
relevant do you think this question is? Was anything in
the question hard to understand?), following the recom-
mendations by Willis and Wenemark [30, 31]. The instru-
ment was field-tested with 24 nursing students regarding
how easy the instructions and items were to understand,
the relevance of the items and how long time it took to
answer the instrument. Lastly, 6+6 items relating to
learning methods were also field-tested by the nursing
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students. These items are not included in the final instru-
ment measuring self-efficacy in lifestyle counselling but
could function as add-on items in intervention studies.
Results in relation to these items will be presented in a
future article.

Part 2: Psychometric testing of the instrument
Sample and data collection

In the psychometric testing of the instrument, nursing
students at a university in southern Sweden, were invited
to participate. In January 2023 all nursing students in
semesters 2 to 6, physically present at the university, were
asked to participate after an oral presentation about the
study by a PhD student (SA). The instrument was handed
out to everyone and those who did not want to partici-
pate handed in their blank instrument. In total 310 (89%)
out of 347 students chose to participate. The mean (SD)
age was 28 (7.5) and 87.7% (n=272) were women, 12.9%
(n=40) had a previous university degree and 37.4%
(n=116) had previous health care education, for example
assistant nurse.

Rasch measurement theory

The early work within the field of psychometrics, the sci-
ence of rating scales, is nowadays termed Classical Test
Theory (CTT). Methods within CTT are typically based
on correlations and on between person differences to
define the attribute structure [32], not the measurement

Health Promotion Counselling Self-Efficacy Scale (HPCSES)

|

56+56 initial items about tobacco use, alcohol consumption,
physical activity, and eating habits were developed.

!

10 digitally recorded cognitive interviews; nursing students (n = 5), university teachers within health sciences (n = 4),
and clinical experts working with national guidelines for disease prevention in the healthcare sector (n = 1).

|

Interviews were listened to and discussed by three of the researchers (SA,
MR, LB). The instrument was revised and items reduced to 28+28.

!

8 digitally recorded cognitive interviews; nursing students (n = 2), university teachers within health sciences (n = 2),
and clinical experts working with national guidelines for disease prevention in the healthcare sector (n = 4).

|

Interviews were listened to and discussed by three of the researchers (SA, MR,
LB). The instrument was additionally revised and items reduced to 26+26.

|

The instrument was field-tested with 24 nursing students regarding understanding
and relevance of items as well as time to answer the instrument.

|

During the Rasch analysis 6+6 items were excluded and
treated as background questions, resulting in 20+20 items.

Fig. 1 Flowchart illustrating the development of the instrument
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mechanism at the individual level. Findings from CTT
studies are distribution-dependent and cannot be gen-
eralised beyond the characteristics of the sample used in
the study. In CTT the raw summed total score, although
it is ordinal, is regarded as a “measure” of the latent vari-
able. Within the Modern Test Theory (MTT) paradigm
there are methods that provides a deeper understanding
and uncovers what is otherwise “hidden” by the corre-
lation based CTT. Within MTT, as well as within clini-
metrics [33—35], we have the Rasch measurement theory
(RMT) that was developed by George Rasch (1960). RMT
is a mathematical model to test the observed data to the
measurement model [36]. The model estimates item loca-
tion and person location separately on a common inter-
val level logit (log-odd units) scale, ranging from minus
to plus infinity with the mean item location at zero [37].
If data fit the model, then linear measurement and invari-
ant comparisons are possible [38]. Thus, in opposite to
CTT, one can through RMT ensure that between person
differences have the same structure as within person dif-
ferences. A sample around n=250 to 500 is optimal for
psychometrical analysis according to the RMT [39].

Analysis

The analyses address dimensionality and local depend-
ency, targeting, reliability, response category functioning,
Rasch model fit, and Differential Item Functioning (DIF)
by age (subgroups according to median age) gender, edu-
cational level and previous health care education [37, 40].
The data were analysed according to the unrestricted pol-
ytomous Rasch model using RUMM?2030 (Version 5.8.1)
[41, 42]. P-values (two-tailed) were considered significant
when <0.05 following Bonferroni adjustment [43].

Dimensionality and local dependency

One fundamental assumption of the Rasch measure-
ment model is unidimensionality, that only one construct
is being measured, in this case self-efficacy. Unidimen-
sionality was assessed by means of principal component
analysis of the residual correlations. Person location esti-
mates were derived from two subsets of items, one that
loaded positively and one that loaded negatively on the
first principal component of residuals. Unidimensionality
is supported if the overall proportion of persons with sig-
nificantly different measures from the two item subsets
is<5% [44, 45].

Local dependency can occur because of response
dependency and trait dependency. If different items
relate to the same aspect of the construct (self-efficacy)
there is a risk of response dependency, i.e. the response
of one item can predict the response of another item.
Individual residual correlations should preferably be
compared to the average observed residual correlation

Page 4 of 15

instead of a uniform value [46]. The critical value for
relative residual correlations in this study was identi-
fied as described by Christensen et al. [47]. Correlations
higher than the critical value indicates local dependency.
When the total score of an instrument consists of sub-
scales, some local dependency within the same subscale
is expected [37]. This can be accounted for by dividing
the instrument into subtests according to the subscales,
the items within the subscales are then treated as one sin-
gle item in the analysis [37]. Local dependency can lead
to an inflated estimate of reliability and if the reliability
drops considerably in a subtest compared to the overall
instrument, it is an indication of local dependency [46]. A
low variance unique to the subscale (C?) combined with
a high latent correlation (r) between the subscales and a
high non-error variance (A) supports unidimensionality
[48].

Targeting

Targeting helps to determine to what extent the items
represent the construct to be measured (here self-effi-
cacy) reported by the sample, and to what extent the
sample represents the different levels on the continuum
of the construct covered by the items. Good targeting is
elemental for measurement precision and quality evalu-
ation of the instrument. One indicator for assessment of
targeting is the mean person location to be + 0.5 from the
mean item location (0 logits) [38]. A higher mean value
indicates that the sample as a whole has higher self-
efficacy than the average of the scale, and a lower mean
value indicate that the sample as a whole has lower self-
efficacy than the average of the scale [49].

Reliability

The capability of the instrument to distinguish persons
into distinct groups can be evaluated through Person
Separation Index (PSI), which is equivalent to Cronbach’s
alpha. The minimum PSI value required for group use is
0.70 and 0.85 for individual use [49]. PSI can further be
used to determine the strata, i.e. the number of statisti-
cally distinct groups of persons that can be differentiated
by the instrument, separated by>3 standard errors [50,
51]. Higher PSI values indicate greater detection of reli-
able differences between persons.

Response category functioning

Whether the response categories function as intended,
for example from less to more, can be assessed through
response category functioning. Response category
threshold is the location where there is an equal prob-
ability that a person answers in either of two adjacent
response categories. Disordered thresholds occur if
respondents are not able to differentiate between two
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response categories and imply that the response catego-
ries do not work as intended [40].

Rasch model fit

Sufficient model fit indicates that basic assumptions of
local independency and unidimensionality are fulfilled
and is critical for evaluation of measurement proper-
ties. There are different approaches to investigate to what
extent the data fit into what is expected by the Rasch
model. It can be statistically and graphically investigated.
Statistically by standardized item fit residuals and Chi-
squared statistics for individual items, and graphically
through item characteristic curves (ICC) [37]. Respond-
ents are grouped into class intervals according to their
location on the logit scale. Standardized item fit residuals
show the difference between the observed item responses
and the model’s expected item responses in the respec-
tive class intervals. The expected fit residual value is O,
which means perfect fit, but the range + 2.5 is considered
acceptable. Low negative values indicate local depend-
ency and high positive values indicate multidimensional-
ity [49]. ICC is a graphical presentation of the difference
between observed and expected responses. Chi-squared
statistics for individual items further define the differ-
ence between observed and expected responses, the Chi-
squares should not be significant to support model fit
[37].

Differential item functioning

Differential item functioning (DIF) is an additional aspect
of model fit and evaluates if items work in a similar way
in different subgroups of respondents, e.g. age and gen-
der. DIF is tested by a two-way ANOVA of the residuals
across the levels of the construct being measured (here
self-efficacy), in subgroups of respondents with simi-
lar scores [52]. DIF occurs when the subgroups respond
differently to an item despite having the same level of
the construct [37]. Uniform DIF means that there is a
systematic difference in response probability between
the subgroups across the levels of the construct. Non-
uniform DIF means that the difference between the
subgroups vary across the levels of the construct [49].
DIF was tested for age (<25 vs. 25+), gender (men and
women), education level (previous university degree and
lower education level) and previous health care educa-
tion (yes and no). Year of birth was divided according to
median, and gender was changed from the categories:
“man’, “woman” and “other” into “men” and “women”
because no respondent in the sample answered “other”.

Raw-score transformation to interval measurements
To facilitate use of total sum scores of the instrument
in practice and research, raw score transformations to
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interval measurements can be performed. Since the raw
scores are ordinal in nature, one point on the various
items is not necessarily the same across the measurement
spectrum. Through RUMM?2030 the raw scores can be
translated into logits. Given an appropriate solution, the
Rasch person estimates in logits can be transformed into
interval measurements of the same range as the original
raw scores [53].

Results

Part 1

When the development part of the study was finalized,
the instrument consisted of 20+ 20 items, 20 items about
self-efficacy in knowledge- and 20 items about self-effi-
cacy in ability to counsel persons about their lifestyle,
hereafter labeled SELC 20+20 (see appendix 1). The
results from the field-testing of the instrument showed
that 96% (n=23) found the instructions and items easy to
understand, 100% (n=24) found the items relevant and
the average time to answer was 5 minutes.

Part 2

Only those with answers on all items were included due
to three reasons. First, number of persons with missing
data in some items were few (9,7%). Second, the esti-
mates provided from the Rasch model analysis becomes
more stable, have less error. Third, some estimates can
only be calculated with no missing responses, such as
the Cronbach s alpha and raw score transformations can
only be done on complete data. See item response rates
in Table 1.

Dimensionality and local dependency
To determine the different subconstructs, independ-
ent t-tests analyses were done. The analyses showed that
tobacco use and alcohol consumption should be con-
sidered unidimensional but physical activity and eating
habits need to be considered as separate subconstructs.
Therefore, the two constructs knowledge and ability were
divided into their 3 respective subconstructs (tobacco
and alcohol; physical activity; eating habits).

A subtest analysis of the knowledge construct with the
3 subconstructs showed a 0.132 (C?) variance unique to
the subscale, a 0.883 (r) latent correlation between the
subscales and a non-error variance of 0.897 (A). The PSI
(alpha) decreased from 0.906 (0.917) (all 20 items) to
0.812 (0.776) (subtests) due to local dependency in the
item set. A subtest analysis of the ability construct with
the 3 subconstructs showed a 0.099 (C?) variance unique
to the subscale, a 0.910 (r) latent correlation between
the subscales and a non-error variance of 0.907 (A). The
PSI (alpha) decreased from 0.929 (0.937) (all 20 items)
to 0.843 (0.803) (subtests) due to local dependency in
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Table 1 Item response rates for the SELC 20+ 20 (items 1-40) among nursing students (1=310)

Response category endorsement, %

lam very lam lamsure |amvery Missing
insecure in insecurein  of my... sure of my...
my... my...
Knowledge
...confidence in theoretical knowledge about. ..
Tobacco
i Identification of tobacco use 2 11 52 34 1
i2 Health effects of tobacco use 1 6 46 47 0
i3 Assessment of motivation for tobacco cessation 3 31 46 18 1
i4 Advice about tobacco 5 23 47 23 1
i5 Motivational strategies for tobacco cessation 1 36 43 13 2
Alcohol
i6 Identification of alcohol consumption 3 13 52 30 1
i7 Health effects of alcohol consumption 1 9 50 41 0
i8 Assessment of motivation for decreased alcohol consumption 3 28 56 11 2
i9 Advice about alcohol 5 28 44 21 1
ino Motivational strategies for decreased alcohol consumption 6 35 41 17 1
Physical activity
i Identification of physical activity 1 6 42 50 1
i12 Health effects of physical activity 1 3 31 65 0
i3 Assessment of motivation for physical activity 1 16 55 27 0
i4 Advice about physical activity 1 10 42 46 1
i5 Motivational strategies for physical activity 1 17 47 34 1
Eating habits
i6 Identification of eating habits 3 14 50 32 1
i7 Health effects of eating habits 1 5 48 46 0
i8 Assessment of motivation for healthier eating habits 16 23 54 20 1
i19 Advice about eating habits 2 13 48 36 0
i20 Motivational strategies for healthy eating habits 3 24 46 27 0
Ability
... confidence in practical ability to. ..
Tobacco
i21 Identification of tobacco use 3 19 50 27 1
i22 Health effects of tobacco use 1 14 52 31 3
i23 Assessment of motivation for tobacco cessation 6 35 42 14 2
i24 Advice about tobacco 5 29 44 20 2
i25 Motivational strategies for tobacco cessation 9 38 40 11 2
Alcohol
i26 Identification of alcohol consumption 4 18 52 24 2
i27 Health effects of alcohol consumption 1 18 49 30 2
i28 Assessment of motivation for decreased alcohol consumption 4 35 47 11 2
i39 Advice about alcohol 6 36 39 17 2
i30 Motivational strategies for decreased alcohol consumption 10 38 36 14 2
Physical activity
i31 Identification of physical activity 2 10 43 44 1
i32 Health effects of physical activity 1 5 41 51 1
i33 Assessment of motivation for physical activity 2 21 49 26 1
i34 Advice about physical activity 2 12 48 36 1
i35 Motivational strategies for physical activity 3 20 42 32 2
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Table 1 (continued)
Response category endorsement, %
lam very lam lamsure |amvery Missing
insecure in insecurein  ofmy... sure of my...
my... my...
Eating habits
i36 Identification of eating habits 3 19 50 27 1
i37 Health effects of eating habits 2 13 50 35 1
i38 Assessment of motivation for healthier eating habits 3 29 50 16 2
i39 Advice about eating habits 32 16 52 28 1
i40 Motivational strategies for healthy eating habits 5 29 44 21 1

the item set. The results of the subtest analyses support
unidimensionality within the knowledge and ability con-
structs respectively, since the values for A and r were
high, and the values for C*> were low. This justifies the use
of total scores for each of the two constructs, separately.

Further on, an independent t-test of the 2 overall con-
structs (knowledge and ability) showed that respondents
had a generally higher score on the knowledge construct
compared to the ability construct (Fig. 2), indicating that
knowledge is a prerequisite for ability.

Item residual correlations were investigated, first on
the overall instrument with 40 items, which showed
many (n=81) instances of residual correlations over
the Yen’s critical value (CV=0.22) When knowledge
and ability were analysed separately there were still
many residual correlations, in the knowledge construct
(CV>0.17, n=22) as well as in the ability construct
(CV>0.17, n=23). To resolve local dependency, and
due to the findings from the dimensionality analyses
(described above), the two constructs of the instru-
ment (knowledge and ability) were divided into 3

® " o0 Ww
w
o

respective subconstructs: tobacco and alcohol; physi-
cal activity; and eating habits. Within the knowledge
construct there was still a tendency to local depend-
ence (CV>0.17) within the “tobacco and alcohol”
subconstruct (Q3,.=maximum residual correlation
(r) 0.308 — mean r -0.109=0.417) while this was less
distinct regarding “physical activity” (Q3,.=0.010—-
-0.241=0.251) and “eating habits” (Q3,.=0.006-
-0.245=0.251). A similar pattern was found within the
ability construct, tending to local dependence within
“tobacco and alcohol” subconstruct (Q3,.=0.218—-
0.110=0.328) while this was less distinct regarding
“physical activity” (Q3,.=0.021—-0.241=0.262) and
“eating habits” (Q3,.=0.017—-0.246 =0.263). If consid-
ering the more liberal rule where residual correlations
over 0.3 are considered to indicate local dependency,
there was only one case of local dependency. This was
within the knowledge construct, within the “tobacco
and alcohol” subconstruct, between items 2 (health
effects of tobacco use) and 7 (health effects of alcohol
consumption), r=0.308.

LEGEND

PR

2 -1

Location
Fig. 2 Independent t-test of Knowledge (1) and Ability (2). Representing logit location (x-axis) and score (y-axis)
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Targeting

The 2 constructs of the instrument: knowledge and
ability, with their 3 respective subconstructs represent
a quantitative continuum from less to more self-effi-
cacy. The knowledge construct ranged from approxi-
mately —3.4 to 4 logits, with a gap between -2.2 to -2.8,
and the ability construct ranged from approximately —4
to 3.8 logits, with no major gaps. In both constructs,
there were a small ceiling effect, meaning that items do
not represent respondents at the highest levels of self-
efficacy (Fig. 3). The mean person location relative to

Page 8 of 15

the items was for the knowledge construct 1.554 (SD
1.360) and for the ability construct 1.240 (SD 1.526).
This means that the items represent a lower level of
self-efficacy than that reported by the sample.

Reliability

As mentioned, the reliability for the knowledge con-
struct was PSI 0.812 and for the ability construct 0.843.
The reliabilities implies that 3 distinct levels of self-effi-
cacy could be identified [51], both from the knowledge
as well as the ability constructs.
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Fig. 3 Person item threshold distribution, distribution of respondents (upper panels) and response category thresholds (lower panels)
on the common logit metric from less to more self-efficacy (x-axis). In panel A for Knowledge and B for Ability
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Response category functioning Rasch model fit
The response categories functioned as intended, from  On the item level, one item (il4) had a significant fit
less to more self-efficacy, without any disordered residual outside the accepted range of+2.5 (-2.964)

thresholds (Fig. 4).

10010
10011
10012
10013
10014
10015
10016
10017
10018
10013
10020

10021
10022
10023
10024
10025
10026
10027
10028
10029
10030
10031

10033
10034
10035
10036
10037
10038
10039

(Table 2). Although, the ICC of il4 was accept-
able (Fig. 5). Besides this item also another item (i32)
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“Disordered threshold
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e §
n
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g §

*Disordered threshold

Fig. 4 Response category functioning of the SELC 20+ 20. Areas 0-3 correspond with the 4 response categories (0=1Iam very insecure in my...,
1=lam insecure in my...,2=1Iam sure of my..., 3=lam very sure of my...). In panel A for Knowledge and B for Ability
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showed a significant deviation from the Rasch model,
but the fit residual (-0.721) was within the acceptable
range (-2.5 — 2.5). In addition, when adjusting the sam-
ple size to n=200 (which can be done in RUMM?2030,
since the chi-square statistics are sensitive to large
samples, the p-values were no longer significant (for
i14 and i32). On the person level, in the knowledge
construct 28 (10%) respondents had fit residuals below
—2.5 and 5 (1.8%) respondents above 2.5. Regarding the
ability construct, 34 (12.1%) respondents had fit residu-
als below —2.5 and 8 (2.8%) respondents above 2.5.

Differential Item Functioning

There were no uniform or non-uniform DIF for any
items regarding age, gender, education level or previous
health care education, neither in the knowledge nor in
the ability constructs.

Raw score transformation to interval measurements

The final version of the instrument consisted of 20
items about self-efficacy in knowledge- and 20 items
about self-efficacy in ability to counsel persons about
their lifestyle. In the final version of the instrument, we
revised the coding of item responses from 1-4 to 0-3.
Thus, the total score within each construct (knowledge
and ability) ranged from 0-60. In the appendix, raw
scores of the instrument’s constructs knowledge and
ability were transformed to linear logit values (together
with their standard errors) and to linearized scores
using an online tool [53] (see appendix 2).
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Discussion

This study describes the development and quality assess-
ment of an instrument measuring self-efficacy in lifestyle
counselling. In Sweden, it has been shown that many
patients do not receive lifestyle counselling even if it is
regulated in national guidelines [12, 54]. Self-efficacy
has been shown to positively predict the engagement
in lifestyle counselling [55] which in turn provides an
opportunity to promote health and prevent disease. As
there was no instrument measuring self-efficacy in life-
style counselling available in Swedish, an instrument
was needed. The instrument was inspired by an exist-
ing instrument, and developed according to the recom-
mendations for constructing self-efficacy instruments
described by Bandura [23]. Bandura advocates for the use
of all three dimensions of self-efficacy in instruments to
measure self-efficacy: magnitude, strength, and general-
ity [25]. Magnitude measures the perceived level of dif-
ficulty, strength how confident the respondent is, and
generality if and how self-efficacy beliefs are positively
related across domains or time [26]. By using a Likert-
scale magnitude and strength is measured simultane-
ously [56], including both knowledge and ability further
enhance the magnitude dimension because ability has
been shown to be perceived as a harder skill than knowl-
edge in a previous study [57]. The subtest analyses in this
study confirmed that by showing a generally higher score
on the knowledge construct compared to the ability con-
struct, indicating that ability is more demanding than
knowledge and that knowledge may be a prerequisite
for ability (Fig. 2). Despite the above reasoning, Bandura
recommends a 0-100 response format for measuring
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Fig. 5 Item characteristic curve (ICC), representing expected item responses (y-axis) from less to more self-efficacy (x-axis) for item 14 ("Advice
about physical activity”). Black dots are item responses by subgroups of respondents with various levels of self-efficacy and the line is the expected

ICC
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Table 2 SELC 20+ 20 item level Rasch model location and fit statistics (complete cases only, n=280). Sorted according to location
within each subconstruct (from less to more self-efficacy)

Subconstructs and items Location (SE) Fit Residual Chi-square P-value
Knowledge
Tobacco and alcohol
i2 Health effects of tobacco use -1.192 (0.113) 0.050 1.506 0.826
i7 Health effects of alcohol consumption -1.039(0.111) 0.357 6.154 0.188
i |dentification of tobacco use -0.527 (0.104) 0.906 2.541 0.637
i6 Identification of alcohol consumption -0.123 (0.100) 0.565 1.631 0.803
i3 Assessment of motivation for tobacco cessation 0.234 (0.099) 1.275 7481 0.112
i9 Advice about alcohol 0.371 (0.093) -0.749 1.352 0.852
i4 Advice about tobacco 0.393 (0.095) -1.891 4697 0320
i8 Assessment of motivation for decreased alcohol consumption 0.444 (0.110) 0310 4953 0.292
im0 Motivational strategies for decreased alcohol consumption 6 (0.095) -0.775 2574 0.631
i5 Motivational strategies for tobacco cessation 0.824 (0.100) -0.149 5.996 0.199
Physical activity
i12 Health effects of physical activity -0.912(0.141) 0.854 8.602 0.072
i Identification of physical activity -0.579 (0.133) 1.388 1.385 0.847
i14 Advice about physical activity 0.043(0.122) -2.964 15.156 0.004
i15 Motivational strategies for physical activity 0.613(0.118) 0310 2465 0.651
i3 Assessment of motivation for physical activity 0.835 (0.125) 0.365 2133 0711
Eating habits
i17 Health effects of eating habits -1.294 (0.133) -0.298 8218 0.084
i19 Advice about eating habits 0.003 (0.116) -1.301 6.656 0.155
i16 Identification of eating habits 0.158 (0.118) 0.507 2013 0.733
i18 Assessment of motivation for healthier eating habits 0.431(0.124) 0914 3.347 0.501
i20 Motivational strategies for healthy eating habits 0.703(0.112) -1.042 2.847 0.584
Knowledge
Tobacco and alcohol
i27 Health effects of alcohol consumption -1.164 (0.110) -0.725 3.339 0.503
i22 Health effects of tobacco use -1.114(0.112) -0497 2.561 0.633
i26 Identification of alcohol consumption -0.282 (0.105) 0.785 3.540 0471
i24 Advice about tobacco 0.196 (0.100) -0.851 3.809 0432
i39 Advice about alcohol 0.407 (0.098) -1.744 2416 0.660
i23 Assessment of motivation for tobacco cessation 0(0.101) 0.569 7489 0.112
i28 Assessment of motivation for decreased alcohol consumption 0.446 (0.106) 0.564 7.652 0.105
i21 Identification of tobacco use 0470 (0.103) 1.784 8818 0.066
i30 Motivational strategies for decreased alcohol consumption 0.771 (0.097) -1673 3.269 0513
i25 Motivational strategies for tobacco cessation 0.800 (0.101) 0.109 5512 0.239
Physical activity
i32 Health effects of physical activity -1.051 (0.136) -0.721 14.712 0.005
i31 Identification of physical activity -0.442 (0.128) 1425 5.747 0219
i34 Advice about physical activity 0.054 (0.127) -2.183 6.941 0.139
i33 Assessment of motivation for physical activity 0.622 (0.123) 0.796 8.712 0.082
i35 Motivational strategies for physical activity 0.817(0.115) -0.876 7.469 0.113
Eating habits
i37 Health effects of eating habits -1.210(0.128) -0.662 8.961 0.062
i39 Advice about eating habits -0.097 (0.119) -1.042 7.023 0.135
i36 Identification of eating habits -0.073 (0.119) 1.307 4629 0327
i38 Assessment of motivation for healthier eating habits 0.617(0.125) -1.051 7.843 0.097
i40 Motivational strategies for healthy eating habits 0.764 (0.113) -1.331 7.582 0.108
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self-efficacy [27]. However, we choose to use a 4-point
semantically anchored Likert-scale to increase usability
[31]. A comparison of the 0—-100 response format to a
Likert-scale has shown equally high reliability [56].
During the psychometric analyses, the instrument was
named SELC 20+20. SELC 20+ 20 does not include a
test of theoretical knowledge, which has been used in
other studies to compare knowledge and self-assessed
ability [57, 58]. In SELC 20+ 20 both knowledge and abil-
ity are self-assessed and therefore subjective measures,
which might be one explanation of the ceiling effect and
high mean person location relative to the items seen in
the analysis (Table 1 and Fig. 3). As a comparison, Stump
et al. (2012) developed an instrument to measure nurs-
ing students’ self-efficacy in care for critically ill patients,
this instrument also received very high estimates of self-
efficacy and the authors argue that students might be
uncomfortable to admit low levels of self-efficacy [59].
The researchers in the present study gave the respond-
ents information that the instrument was completely
anonymous and, to avoid the same result as Stump et al.
(2012), that their participation in the study would in no
way affect their grades, this was also important from an
ethical perspective. However, the instrument aims to
measure self-efficacy in lifestyle counselling, which is not
necessarily dependent on actual knowledge and ability
but rather on a person’s capability to do the best they can
with whatever skills they have in a given situation [23].
Schunk and Pajares (2009) even argue that the optimal
level of self-efficacy is slightly higher than the level of
knowledge or ability, because it creates a positive feed-
back loop between confidence and learning [29].
Concerning generality, van der Bijl et al. (2001) gives an
example of how between-domain generality can be evalu-
ated in a self-efficacy instrument regarding diabetes, by
including items about perceived self-efficacy to control
blood sugar and perceived self-efficacy to inject insulin
[60]. Related to the results of this present study, inclu-
sion of the four lifestyle habits: tobacco, alcohol, physical
activity and eating habits, covers the domains of lifestyle
counselling in Sweden. Through including all domains,
generality of lifestyle counselling self-efficacy is meas-
ured in the SELC 20+20 in accordance with Bandura
(1982) but from a Swedish perspective [61]. In summary,
the SELC 20+ 20 can be considered to measure all three
domains of self-efficacy recommended by Bandura [25].
For the cognitive interviews during the develop-
ment part of the study, both nursing students, univer-
sity teachers within health sciences and clinical experts
working with national guidelines for disease preven-
tion in the healthcare sector were included. This gave
a variety of opinions regarding language and relevance
of items, which was a strength. The interviews were
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conducted by three different researchers (SA, MR, LB),
minimum two researchers listened to each interview
and three researchers discussed the findings before
each revision of the instrument.

The sample for the quality assessment were nursing
students at a university in the south of Sweden. The
results might have been different with other popula-
tion groups, e.g. clinical nurses or nursing students in
other cultural contexts. Test-retest was not done in
this study but needs to be tested in the future to evalu-
ate the SELC 20 + 20’s stability over time.

The SELC 20+20 was found to be easy to under-
stand with an acceptable response burden. Despite
some minor misfit and local dependency, we decided to
maintain all items due to three reasons. First, since all
items are relevant to assess and second, to maintain the
same logic throughout the instrument. Thirdly, when
the total score of an instrument consists of subscales,
some local dependency within the same subscale is
expected [37].

The analyses confirmed that knowledge and ability
are two different, but related, constructs. Further on,
the analyses showed that tobacco use, and alcohol con-
sumption could be summed together but physical activ-
ity and eating habits need to be summed separately.
Therefore, the two constructs knowledge and abil-
ity were divided into three respective subconstructs:
tobacco and alcohol, physical activity as well as eat-
ing habits, were the result of each subconstruct can be
summed to assess self-efficacy in lifestyle counselling.
Each subconstruct provides unique information. How-
ever, it is also possible to sum the score within each of
the knowledge and the ability constructs, as indicated
by the indices from the subtest analyses.

The SELC 20420 instrument can hopefully be a
usable tool in the professional educations of health
care personnel, e.g. nurses, assistant nurses, medi-
cal students, paramedics and public health practition-
ers, as well as clinically in all areas of healthcare, in the
future. Both to assess if there is a need for training in
knowledge and/or ability in lifestyle counselling and to
evaluate if a course or training increase self-efficacy.
The findings of this study indicate good measurement
properties of SELC 20+20 through unidimensional-
ity, manageable local dependency, good reliability for
group use, ordered thresholds, acceptable rasch model
fit, and no DIF. Future studies are needed to evaluate
stability (test—retest), as well as the psychometric prop-
erties of the SELC 20+ 20 instrument in other popula-
tion groups, languages and cultures, as well as evaluate
if there is any association between learning methods
and self-efficacy in knowledge and ability in lifestyle
counselling.
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Conclusion

RMT was considered the most complete method to rate
this clinimetric scale [34, 35]. SELC 20+ 20 was found
to be easy to understand with an acceptable respondent
burden and the instrument showed good measurement
properties. The analyses showed that knowledge and
ability are two different, but related, constructs, where
ability is more demanding than knowledge. The con-
structs knowledge and ability can be summed into three
respective related subconstructs: tobacco and alcohol,
physical activity as well as eating habits, to assess self-
efficacy in lifestyle counselling. In addition, all 20 items
within the knowledge construct as well as the 20 items
within ability construct can be summed, achieving two
separate but related total scores, where knowledge is
a prerequisite for ability. The long-term goal with this
instrument is to facilitate the evaluation of healthcare
professionals’ lifestyle counselling self-efficacy. Evalua-
tion can enable an implementation of interventions to
increase it, when necessary, which could possibly lead
to a higher percentage of patients receiving lifestyle
counselling in the future. A lot of research and clinical
work is needed to reach the long-term goal. Although,
this study indicates that SELC 20+ 20 can be a useful
tool in nursing educations. Conceivably both to bet-
ter understand students’ general lifestyle counselling
self-efficacy, as well as to evaluate university courses
that aim to increase it. However, future studies need to
evaluate this further. The promising results from this
study opens up many clinimetric research possibilities.
Initially, the instrument needs to be tested with differ-
ent target populations, e.g. other healthcare educations
(assistant nurses, medical doctors, paramedics and
public health practitioners) as well as with clinically
working healthcare professionals among all professions
listed above.
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