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Abstract

Background Self-efficacy refers to an individual’s belief in their ability to accomplish specific tasks and achieve goals,
and plays an essential role in achieving positive outcomes in a wide range of domains. Central to the measurement
of any form of self-efficacy is the assessment without bias, also in case of an interview situation.

Methods Outpatients with macular edema, an eye disease, participated in this questionnaire-based cross-sectional
study. The study assessed self-efficacy using the General Self-Efficacy Scale (GSE) in German. Interviewers read
questionnaires aloud to patients. Differential item functioning (DIF) was investigated using likelihood-ratio x2 tests
for interviewer, sex, age, education, working status, income, diagnosis, and health-status.

Results The analysis included N=556 patients. Median age was 68.4 (IQR: 62.0 — 76.0) years and mean overall GSE
score 32.8 (SD: 4.81). No DIF was detected for interviewer. However, DIF was found in item 1 for education (uniform
DIF, NCDIF g gegree vs, degree = 0:042; easier with degree vs. none), initem 1 and 3 for income (item 1: non-uniform
DIF,NCDIF ¢ 155 ys € 1,125<€ 1,950 = 0.050 / NCDIF_ ¢ 1 155 5 5 1,950 = 0.099; item 3: uniform DIF, NCDIF ¢ 155 s z€ 1,125 <€
1050=0.024 / NCDIF_ ¢ 1 125 5.5 1,050 0.095; both easier with higher income), in item 2 for working status (uniform DIF,
NCDIF atired vs. other = 0.017; easier if working) and in item 3 for sex (non-uniform DIF, NCDIF =0.043; easier
for women in low ability, harder for them from medium ability on).

male vs. female

Conclusions Given that no DIF was detected concerning interviewers, our findings indicate that an objective assess-
ment of self-efficacy in a face-to-face interview may be feasible, provided that interviewers receive appropriate train-
ing. Since DIF effects concerning other patients characteristics found were small, the GSE may provide a relatively bias
free way to assess self-efficacy in an interview setting.

Keywords General self-efficacy scale, Interviewer bias, Administration mode, Item response theory, Differential item
functioning
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Self-efficacy is typically measured using question-
naires that assess an individual’s confidence in perform-
ing particular behaviors or tasks. Since self-efficacy
can be very specific in various fields, there are distinct
scales in different domains [8]. For example, in health-
care, specific measures have been developed for various
conditions such as diabetes [9] musculoskeletal rehabil-
itation [10], childbirth [11], pain management [12], and
preventive health services [13]. In contrast, there are
also questionnaires designed more general that can be
used in different populations and situations (e.g. Gen-
eral Self-Efficacy Scale (GSE) [14]).

Central of measuring any form of self-efficacy is the
assessment without bias [15]. A robust operation-
alization of self-efficacy is needed [15]. Moreover, it
is emphasized that self-efficacy items should be tai-
lored to specific domains and not influenced by other
constructs [16, 17]. To investigate a potential bias in
self-efficacy measures, within the framework of item
response theory (IRT), differential item function-
ing (DIF) can be used [18]. DIF occurs when different
groups of people with the same underlying level of self-
efficacy have different probabilities of giving a certain
response to a specific item on the scale. This can lead
to biased results when comparing groups, e.g. women
always scoring lower on a particular item despite hav-
ing the same level of self-efficacy as men. The presence
of items with DIF is a severe threat to the validity of the
measure for self-efficacy and to the conclusions based
on the scores resulted from the items with DIF.

DIF of the GSE has been investigated in several stud-
ies and contradictory evidence has been found. While
some investigations reported the presence of DIF con-
cerning sex [19, 20], others did not observe such differ-
ences [21-23]. Similarly, certain studies identified DIF
related to age among specific items [19, 24, 25], while
others failed to detect such contrasts [21, 22]. Further-
more, DIF was noted to be associated with education
in one study [24], yet it remained absent in others [21,
22]. Additionally, a study revealed DIF concerning work
status [24]. These ambiguous findings underscore the
importance of assessing and addressing DIF when using
the GSE, ensuring measurement invariance across
diverse populations or administration modes.

Essentially, there are two distinct modes for filling
out questionnaires: those that include the interaction
with an interviewer, such as face-to-face interviews,
and those that can be completed without the need of
an interviewer, such as self-administration [26]. The
presence of an interviewer introduces a new potential
source of DIF [27]. A disadvantage is the potential for
interviewer bias, where the interviewer’s influence,
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whether intentional or unintentional, may affect how
individuals respond to the questionnaire [27].

For example, interviewers can differ in their ability to
maintain a neutral appearance or intonation [28]. Intona-
tions in words often gives additional meaning to speech
[29]. Indirect communication and tone can affect cogni-
tive and emotional processing of individuals, while body
language provides essential cues for controlling one’s own
social appearance [26]. The characteristics and behaviors
that respondents attribute to an interviewer can have
an impact on the answers given [30]. A further issue in
interviews can be an increase in positive or socially desir-
able responses. This can happen due to the interviewer’s
characteristics or because respondents might hesitate
to disclose beliefs they think the interviewer might not
share [31].

At present, there is limited research on interviewer-
induced DIF [32-34]. Literature focused on the influence
of other administration modes, such as paper—pencil,
web-based or interactive voice system [35-38]. However,
as the population ages and the importance of question-
naire accessibility grows, it becomes important to inves-
tigate whether specific questionnaires can be seamlessly
integrated into interview settings without compromising
their psychometric properties. The comparability of GSE
scores across different interviewers and diverse groups
when administered via face-to-face interviews remains
an open question.

The aim of the study was to investigate the German
GSE in patients with a chronic eye disease affecting
vision and reading ability with respect to DIF in relation
to interviewers. Additionally, sex, age, education, work-
ing status, income, type of macular edema, diagnoses and
health status were investigated regarding DIF.

Methods

Study design

This questionnaire-based cross-sectional study consists
of an ad-hoc sample from the population of outpatients
from the Department of Ophthalmology of the Medical
University of Graz. Data were collected from March 2020
until the end of February 2022. The ethical committee of
the Medical University of Graz approved the study (32—
101 ex 19/20). This is a secondary analysis of a recently
published study [34].

Participants

Included patients suffered from the chronic disease
macular edema, an accumulation of fluid in the macula,
which impairs vision and can lead to severe visual impair-
ment. Patients were included in this study if they had a
macular edema due to diabetes or retinal vein occlu-
sion, were at least 18 years old and spoke German well
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enough, in order to understand the questionnaires. It was
also necessary that the patients’ hearing abilities were at a
level where it was possible to communicate verbally with
them. Patients were not included if they had a macular
edema due to other causes or suffered from cognitive
impairment.

Data collection

First, informed consent was signed by participating
patients. The questionnaire was completed with the
help of interviewers between medical eye examinations,
as patients were unable to read, due to their eye condi-
tion and the application of dilating eye drops. All four
interviewers were trained in the interview process and
outcome measures, resulting in a standardized process
to ensure the objectivity and comparability of the inter-
views. The training included familiarization with the
study material, study procedure and a rehearsal inter-
view, in which different potential situations with patients
and the according reactions were simulated. This took
about four hours. Additionally, first interviews at the out-
patient clinic were overseen.

Several questionnaires were administered, the GSE was
the sixth questionnaire. The web-based pseudonymiza-
tion tool ‘iPSN’ [39] was used for the pseudonymization
of participants. Answers from participants were gathered
and stored in LimeSurvey [40].

Outcome measures

The GSE [41] was used to assess self-efficacy. The items
were administered orally, in accordance with the Ger-
man version of the questionnaire. It consists of 10 items
which are answered on a four-point Likert-type response
scale from “Not at all true” to “Exactly true” For exam-
ple, one item states “I can solve most problems if I invest
the necessary effort” Answers are summed up to a score.
Reliability was found to be adequate with Cronbach’s a
between 0.80 and 0.90 in several German samples [42].
Indications for validity is given through associations
of the GSE score with other psychological constructs,
e.g. negative correlations with depression, anxiety, and
burnout.

Moreover, self-perceived health status was rated using
five categories (“Very bad’, “Bad’, “Moderate’, “Good’, and
“Very good”) [43]. Demographic data, for example, sex,
age, education and working status were assessed as well
as net income. This was done in five categories, matching
the income of the elderly in Austria (www.statistik.at).

Sample size

Sample size considerations were based on detecting dif-
ferential item functioning (DIF) in another questionnaire
used in this study, the Patient Activation Measure® [44].
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DIF assesses whether an item measures the same abili-
ties across subgroups. There is a suggestion to estimate
the power of a Rasch model via DIF [45]. Simulations
indicate that power increases with larger sample sizes
and fewer items, improving DIF detection. For exam-
ple, with a 20-item questionnaire, power rises from 43%
with 50 participants to 79% with 100 participants. While
no simulations with larger samples were conducted, it’s
evident that power improves with sample size. Regard-
ing the Patient Activation Measure®, DIF was found for
some items in a large sample of 4300 participants [46].
Given the Patient Activation’s structure (13 items with
4 response options), a sample of at least 500 is recom-
mended. To ensure adequate power to detect potential
DIF, the goal was to interview N =700 patients.

Data analysis

Categorical data are displayed using absolute and relative
frequencies, while continuous data are represented by
means and standard deviations, or alternatively, medians
and interquartile ranges, as suitable.

The framework of IRT was used to analyze DIF in the
GSE. The assumption of IRT analysis of unidimensional-
ity was examined through a confirmatory factor analysis
(CFA). After model comparison using fit-indices, LR-test
and Vuong tests, the graded response model (GRM) was
used to represent the data. After estimating the GRM
with all available data, missing responses (N=15, 0.3%
of all values) were imputed based on the latent abilities
estimated by the model. To account for uncertainty in the
imputation process, multiple imputations (1000 times)
for missing responses were performed, and each miss-
ing value was replaced by the rounded average value of
its imputations. Root mean square error of approxima-
tion (RMSEA), standardized root mean square residual
(SRMSR), Tucker-Lewis index (TLI) and comparative
fit index (CFI) were used to assess model fit. A good fit
was defined as a RMSEA <0.05, SRMSR<0.08 and >0.9
for TLI and CFI [47]. Moreover, sample adjusted Bayes-
ian information criterion (SABIC) was examined, smaller
values indicate a better model fit. To investigate model
fit at the item level, infit and outfit statistics were used.
The range from 0.5 to 1.5 is typically suitable for meas-
urement, while the range between -1.9 and 1.9 indicates
reasonable predictability. Values <-2 indicate highly pre-
dictable data [48].

To assess if there is a bias in the GSE, DIF was used.
Characteristics of interest were interviewer (MH/VW/
AK/]G), sex (male/female), age (median split, <70 />70),
education (no degree/degree), working status (retired/
other), income (<1,125 />1,125—<1,950/>1,950),
type of macular edema (diabetic, retinal vein occlu-
sion or both), diagnoses (Hypertension, diabetes, or
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both), and health status (very good — good/moderate/
bad — very bad). To detect DIF, the likelihood-ratio x2
test was used. For assessing DIF magnitude McFad-
den’s pseudo-R? and non-compensatory differential item
functioning (NCDIF) were used. The latter is a statistic
on the item level reflecting differences in the scores of
two distinct characteristics. The kind of DIF, uniform
or non-uniform was investigated as well. Moreover, dif-
ferential test functioning (DTF) was investigated. DTF
describes the accumulation of DIF effects of all items on
the whole questionnaire, which means the overall score
is dependent on a characteristic and different for dis-
tinct groups, e.g. males and females. To further investi-
gate potential DIF induced bias, Bland—Altman analyses
were conducted comparing the original model and the
biased model, in case DIF was found for a characteristic.
For estimating IRT models, the package mirt [49] and for
estimating DIF the package lordif [50] were used, using R
studio version 4.1.1 [51].

Results

Study participants

Responses of N=556 patients were available for data
analysis. Of all four interviewers, MH conducted 187
(34%), VW 159 (29%), AK 114 (21%) and JG 96 (17%)
interviews, where each interviewer performed as many
interviews as feasible. The GSE was finished in about 1.7
min (IQR: 1.5 — 2.2).

The median age was 68.4 (IQR: 62.0 — 76.0) and N=322
(58%) of patients were male. A macular edema due to dia-
betes was present in 319 (57%) patients, due to retinal
vein occlusion in 224 (40%) and 13 (2%) exhibited both
types, for further characteristics see Table 1.

GSE results

The most frequent response category across all items was
“Agree’, which was selected between 43% (item 3) and
58% (item 10) of patients. “Disagree strongly” was the
least chosen response category with 1% (item 7) to 4%
(item 4). Mean response scores ranged from 3.1 (SD 0.7)
for item 10 to 3.4 (SD 0.6) for item 7, see Table 2. Par-
ticipants showed a mean GSE score of 32.8 (SD: 4.8). The
mean GSE score for patients interviewed by MH was 32.6
(SD: 4.8), by VW 32.4 (SD: 5.2), by AK 32.6 (SD: 4.5) and
by. JG 33.5 (SD: 4.6). Mean GSE scores for other relevant
characteristics see supplementary Table 1.

Psychometric properties

First, the IRT model was estimated with the initial four
categories. However, due to the low frequencies of
responses for the lowest category, there were problems
in estimating the DIF. Therefore, the two lowest response
categories were collapsed, a procedure that is statistically
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Table 1 Socio-demographic and health characteristics (n =556)

Total
Interviewer
MH 187 (34%)
VW 159 (29%)
AK 114 (21%)
JG 96 (17%)
Agein years 684 (62.0 - 76.0)
<70 years 279 (50%)
>70 years 277 (50%)
Sex
Male 322 (58%)
Female 234 (42%)
Education
No degree: basic education 413 (74%)
Degree (High school or higher Education) 143 (26%)
Working status
Other® 107 (19%)
Retired 449 (81%)
Monthly netincome
<800€ 73 (13%)
<1125€ 92 (17%)
<1500€ 112 (21%)
<1950€ 82 (15%)
>1950€ 184 (34%)
Missing 13 (2%)
BMI° 26.8 (24.7 - 30.0)
Type of macular edema
Diabetic 319 (57%)
Retinal vein occlusion 224 (40%)
Both 13 (2%)
Diagnosis
Diabetes 129 (23%)
Hypertension 196 (35%)
Both 231 (42%)
Health status self-rated
Very good 61 (11%)
Good 236 (43%)
Moderate 223 (40%)
Bad 30 (5%)
Very bad 6 (1%)

Data are presented as N (%), median (25th - 75th percentiles)

@ Category ‘Other’includes working (N=66, 12%), jobless, studying and
homemaker

b BMI Body mass index

justifiable as collapsing ordered response categories is
permissible due to the artificial nature of the category
divisions [52], and previous research has shown that
parameter estimates and theta estimates remain simi-
lar and highly correlated despite such collapses [53, 54].
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Table 2 Interviewer effect on the items of the general self-efficacy scale

Nr  Item
| can always manage to solve difficult problems if | try hard enough

If someone opposes me, | can find the means and ways to get what | want

It is easy for me to stick to my aims and accomplish my goals
I am confident that | could deal efficiently with unexpected events

Thanks to my resourcefulness, | know how to handle unforeseen situations

I can remain calm when facing difficulties because | can rely on my coping abilities
When | am confronted with a problem, | can usually find several solutions

1
2
3
4
5
6 | cansolve most problems if | invest the necessary effort
7
8
9  Iflamintrouble, | can usually think of a solution

1

0 Il can usually handle whatever comes my way

NCDIF
B R? p MHvs. VW MHvs. AK  MH vs. JG
0.004 0.006 0413 0.008 0.015 0.015
0.005 0.006 0604 0.003 0.005 0.000
0.005 0.002 0865 0.008 0.001 0.007
0.003 0004 0630 0011 0.011 0.007
0.002 0007 0522 0.003 0.006 0.008
0.004 0002 0939 0.000 0.004 0.000
0014 0006 0628 0.005 0.006 0.010
0.000 0006 0336 0.009 0.005 0.010
0.010 0008 0458 0.002 0.004 0.005
0.001 0005 0572 0.003 0.009 0.000

DTF: reference interviewer MH, VW: 0.010, AK: 0.007, JG: 0.024

B: influence of interviewers, R%: pseudo-R? by McFadden, p values derived from a likelihood ratio 2 test

GSE General Self-Efficacy Scale, DTF differential test functioning, NCDIF Non-compensatory differential item functioning

Answer category

-7 P

P(0)

T

)

Self—efficacy

Fig. 1 Item characteristic curves for the General Self-Efficacy Scale estimated by a graded response model. P1: Not at all true & Barley true P2:

Moderately true P3: Exactly true

The unidimensionality of the GSE scale was confirmed
by a CFA, and 55% of the variance was explained by one
factor.

The final GRM showed a RMSEA of 0.08 (90% CI: 0.07
— 0.09), SRMSR of 0.05, TLI of 0.96 and a CFI of 0.97,
indicating a good model fit. In general items showed
good in- and outfit, except items 4, 5, and 6 showing
slightly bad outfit and item 9 slightly bad infit. Item 2
showed the lowest difficulty of -1.15 and item 10 showed

the highest difficulty with -0.36, see Fig. 1. Item discrimi-
nation ranged from 1.40 for item 3 to 2.47 for item 9, see
supplementary Table 2. The GRM estimated an empirical
reliability of 0.86, see Fig. 2.

Differential item functioning

No DIF was observed with respect to the grouping varia-
ble interviewer. In other words, there was no evidence to
suggest that respondents’ item responses systematically
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Fig. 2 Estimated reliability of the General Self-Efficacy

Scale estimated by a graded response model (green line)

and the distribution of ability in the sample (grey histogram). The
x-axis represents the person ability (in logits), while the y-axis depicts
measurement precision (0 — 1) and relative frequency of person
abilities (0-1)

varied based on the specific interviewer who adminis-
tered the questionnaire, see Table 2 and Fig. 3. Moreover,
no DIF was found for age, health status, type of macular
edema and diagnoses. However, DIF was found for sex in
item 3 (“It is easy for me to stick to my aims and accom-
plish goals”), see Table 3. In the very low ability of self-
efficacy this item was easier to endorse for women, from
medium low ability on it was easier to endorse for men.
Moreover, DIF was detected for education in item 1 (“If
someone opposes me, I can find means and ways to get
what I want”). It was easier to endorse for patients with
a degree compared to no degree. DIF was also found for
working status in item 2 (“I can always manage to solve
difficult problems if I try hard enough?), it was easier for
patients if they were not retired. Furthermore, for income
DIF was detected in item 1 and 3. Item 1 was mostly eas-
ier to endorse for patients with medium and high income
compared to lower income, but in the high ability range,
this item was easier to endorse with lower income than
with medium income. Item 3 was easiest to endorse for
patients with highest income and hardest for patients
with lowest income.

Bland—Altman analysis was performed to compare the
original (unbiased) model with the biased models due to
education, income, working status and sex. No significant
bias was fond, see supplementary Table 3, supplementary
Fig. 1, supplementary Fig. 2, supplementary Fig. 3 and
supplementary Fig. 4.
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Fig. 3 Differential test functioning for interviewer bias for the General
Self-Efficacy Scale over the ability range in logits

Discussion

This study investigated the influence of interviewers on
the GSE responses in a face-to-face interview. No inter-
viewer-related DIF was found, suggesting that objective
assessment is possible with the GSE in an interview set-
ting, if interviewers are properly trained. Another finding
is that the GSE in the interviewer setting is measurement
fair for different age, health status, type of macular edema
and diagnosis groups. However, DIF was found for sex,
income, education, and working status in some items.

Further indicating the feasibility of the interview set-
ting is that the GSE score found in this study is similar
to the norm values of the German version (32.8 SD: 4.81.
vs. 29.4 SD: 5.36) [42]. The estimated reliability (0.86) was
within the range as found in several German samples
(between 0.80 and 0.90) [42]. Moreover, the scale was
found to be unidimensional as in previous studies [14, 41,
42] and was best described with a graded response model
[55].

Whenever the influence of interviewers on the response
is systematical, a response bias occurs. One important
cause for this bias is the presence of an interviewer, which
may lead respondents to provide more socially accept-
able answers [31]. Individuals may be inclined to present
themselves in a more socially desirable light, leading to
an overestimation of their capabilities and performance
[31]. The concept of social desirability is strongly influ-
enced by social norms and standards, as an individual’s
knowledge of norms and standards determines what they
perceive as socially desirable or undesirable [56]. Social
norms lead people to suppress critical feedback and
hide their negative emotions, leading to overconfident
self-impressions and inaccurate self-assessments [57].
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Table 3 Differential item functioning found in the general self-efficacy scale
Item Characteristic Kind of DIF B R? P Group NCDIF DTF
1 Education Uniform 0.058 0.012 <0.001 0.042 0.051
Income Non-uniform 0.042 0.009 0.007 1vs.2 0.050 0.127
1vs.3 0.099 0370
2 Working status Uniform 0.013 0.011 0.004 0.017 0.033
3 Sex Non-uniform 0.028 0.007 0.005 0.043 0.037
Income Uniform 0.041 0.022 <0.001 1vs.2 0.024 0.127
1vs. 3 0.095 0370

B influence of interviewers, R? pseudo-R? by McFadden, p values derived from a likelihood ratio x2 test. GSE General Self-Efficacy Scale, DIF differential item
functioning, DTF differential test functioning, NCDIF Non-compensatory differential item functioning

Furthermore, social norms and self-efficacy influence
each other. Self-efficacy influences the perception and
internalization of social norms and behaviors [58]. When
an important social group sets a standard for behavior
(social norm), people behaving similarly feel more self-
efficacious [59]. Moreover, self-efficacy ratings and social
desirability are connected [60, 61].

Another possible source of interviewer bias is the
effect of interviewer characteristics. These include the
interviewer’s tone of voice, body language, and level of
engagement with the respondent [28]. In addition, the
interviewer’s own biases, subjectivities, and lack of inter-
viewing skills can introduce additional distortions into
data collection. This can result in inaccurate or unreliable
measurements [28]. This study did not find a possible
interviewer bias introduced by the four different inter-
viewers conducting the interviews. This indicates a con-
sistent pattern of responses across different interviewers,
supporting the objectivity of the questionnaire results.

To the best of our knowledge, interviewer bias has not
been assessed in the GSE. Furthermore, the use of DIF as
a method to detect interviewer bias is rare [32—-34, 62]. In
other studies, questionnaires were administered through
interviews, but DIF was only examined concerning other
characteristics (e.g. [62, 63]). Other studies have inves-
tigated interviewer effects using a different method,
namely hierarchical regression models [64—68]. One of
these studies showed that interviewers have a significant
impact on responses, with interviewer effects even out-
weighing respondent differences [67]. Moreover, inter-
view bias occurred before in different fields. For example,
in social and political issues, participants adjusted their
answers according to their perception of the interviewer
[30]; interviewer bias was found in clinical interviews
diagnosing borderline personality disorder [62] and in
a European social survey [67]. In another study, inter-
viewer bias was induced by the sex of the interviewer
[69]. Even though there was no interviewer bias present
in this study, these findings underscore the importance of

investigating the effect of an interviewer on participants’
answers.

In this study, more characteristics regarding DIF were
investigated in an interview setting. Only a few items
(items 1, 2, and 3) raised concerns. Comparable to our
study, DIF for education on the GSE was found before,
but other items were affected [24]. One possible expla-
nation is that individuals with higher self-efficacy show
better academic outcomes and are more likely to finish a
degree [7, 70-72]. On the one hand, self-efficacy predicts
the performance of educational requirements [70], and
on the other hand, the amount of experiences is related
to students’ self-efficacy [72]. It may be that solving more
complex problems during advanced education leads
degree holders with similar self-efficacy to agree more
readily with an item, due to the experience gained while
completing their degree, as increased experience is posi-
tively associated with self-efficacy [73].

In addition, DIF was found for two items related to
income, a characteristic not previously investigated in
this context. The items were easier to endorse for par-
ticipants with higher incomes. One possible explanation
is that having sufficient financial resources may help to
cope with problems related to illness. Further, individuals
with lower incomes are more likely to associate everyday
situations with financial concerns, as they tend to notice
the cost implications more quickly. These economic anxi-
eties are natural and are difficult to ignore and affect the
way they perceive and relate to different aspects of their
lives [74].

Working status had an impact on participants’
response patterns, which has been reported before [24].
Usually, workers show more self-efficacy than non-work-
ers, including retirees and unemployed individuals [75].
A possible explanation for DIF found in this study is that
self-efficacy decreases with higher age [7, 14], and this
sample consisted mainly of retirees.

Moreover, DIF was found for sex. While Lonnfjord &
Hagquist, 2017 also found DIF for the same item, others
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found DIF for other items [19, 20] or did not find any
DIF [21-23]. In general, men tend to rate their self-effi-
cacy higher than women [24, 42, 75, 76]. Sex differences
are also observed in other domains, such as academic
self-efficacy, which varies depending on the subject area
[77]. Specifically, women demonstrated the highest level
of academic self-efficacy in language arts, whereas men
exhibited the highest levels in mathematics, computer
science, and social science. Furthermore, both sexes rate
their self-efficacy different, depending on the complexity
of the task [78]. Specifically, men exhibit higher self-effi-
cacy for more complex tasks. It is likely that in this study,
women found it easier to endorse items in the very low
ability range, while men found it easier to endorse items
in the medium to low ability level.

Overall, DIF was detected for some characteristics in
some items, its impact on the overall results appears neg-
ligible: differences in scores due to bias were found to be.
Under conditions of adequate interviewer training, no
additional procedures to correct the GSE score need to
be implemented in clinical applications.

Limitations

The current study had potential limitations. These find-
ings are specific to the German GSE read aloud and may
not be generalizable to other interview situations, such
as those involving non-standardized questionnaires or
more free-form conversations. Since this study was not
intended to examine the potential effects associated
with certain characteristics of interviewers, interviewers
were selected due to other criteria and all interviewers
were women. One known possible influence on partici-
pants’ answers is the sex of the interviewer [79-81].Par-
ticipants may alter their responses based on the sex of
the interviewer, possibly influenced by social desirability
biases [79]. The perceived similarity between interviewer
and respondent may moderate the relationship between
social norms and self-efficacy [82]. Therefore, a limitation
of this study is the absence of male interviewers. Incor-
porating male interviewers administering the GSE orally
would have provided valuable insights into whether
the face-to-face setting is feasible across more diverse
interview settings, providing the possibility to investi-
gate whether perceived similarity based on sex is to be
considered.

Additionally, addressing sensitive topics in interviews
presents a challenge, potentially affecting the honesty
and accuracy of participant responses. Misreporting on
sensitive survey topics is common and largely situational,
with participants avoiding embarrassment or conse-
quences from interviewers [83]. In this study, efforts were
made to minimize this potential bias by fostering a wel-
coming atmosphere characterized by non-judgmental
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interactions and the clarification that there are no wrong
responses.

One further limitation of the current study is that it did
not explicitly examine the potential impact of nonver-
bal cues, such as tone, body language, and interpersonal
dynamics, on respondent answers in face-to-face inter-
views, which may have influenced the results.

The study included patients from diverse socioeco-
nomic backgrounds, which enhances the generalizability
of the findings to some extent. However, the influence
of diverse cultural backgrounds on the results is unclear
and requires further investigation. While the generaliz-
ability of our findings may be limited, we assume that the
results are likely applicable to populations with chronic
conditions within a comparable age range. Specifically,
our findings may be particularly relevant to individuals
managing conditions such as hypertension and diabetes
mellitus, since most of our study sample suffered from at
least one of those diseases.

Conclusions

Overall, the results of this study indicate that the Ger-
man version of the GSE can be used in a face-to-face
interview with chronic disease patients without com-
promising its psychometric properties. If interviewers
are properly trained, they may not strongly influence the
answers given by participants. Due to the impact of the
interviewer setting on patients, it is crucial to implement
a standardized procedure to ensure objective assessment
[28]. Some issues regarding DIF concerning sex, educa-
tion, working status and income occurred. Since these
DIF effects found were small, it appears that the GSE is
a fair measurement instrument for assessing self-efficacy
in an interview setting. One application of the GSE is to
identify individuals who might benefit from self-efficacy
enhancement interventions in clinical settings. The GSE
scale has the potential to be made accessible to a broader
population, including individuals with visual impairment,
as it may be the case that self-efficacy is of interest with
individuals that are unable to complete the GSE by them-
selves. For example, diabetic patients with reading dif-
ficulties due to visual impairment, often have problems
with their eyes, leading to visual impairment. Increasing
their self-efficacy can promote better health outcome
[84]. As further research, investigating the feasibility
of training healthcare staff to administer the GSE in an
interview setting, while ensuring that the answers given
are bias-free, would be valuable.
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