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Abstract

Background Most consumers face difficulties when choosing and navigating health insurance plans. Health insur-
ance literacy (HIL) has been discussed as a critical lever to ensure efficient choices and navigation in choice-based
health insurance systems. Still, existing evidence about HIL mainly comes from the US, and the only validated scale,
the Health Insurance Literacy Measure (HILM), may not be adequate to measure HIL outside US samples. This paper
describes the measurement properties of the Swiss Health Insurance Literacy Measure (HILM-CH), the first scale to
measure HIL in Switzerland.

Methods The items of the HILM-CH were adapted from the HILM in German, French, and Italian. A panel of experts
refined it to ensure its suitability for the Swiss context. The final version of the HILM-CH contains 21 items, and other
relevant measures were administered in the Swiss Health Insurance Literacy Survey to a sample of 6036 insurees.
Measurement properties were investigated overall and per linguistic group. Internal reliability was determined using
Cronbach’s alphas. Criterion validity was examined through convergent and concurrent validity of the HILM-CH. The
construct validity was assessed using factor analysis. Measurement invariance of the HILM-CH between linguistic
regions was further evaluated using multiple-group confirmatory factor analyses.

Results The HILM-CH had acceptable to good reliability (alphas between 0.70 and 0.91). Concurrent and conver-
gent validity showed that HILM-CH is a good measurement of HIL. Factor analysis revealed a four-factor model
and showed an acceptable fit to the data (CFI= 0.977; TLI = 0.974; RMSEA = 0.061; SRMR = 0.032). Using the
established four-factor model, measurement invariance was established across Switzerland’s German, French, and
Italian-speaking regions.

Conclusions The HILM-CH is a reliable and valid measure of HIL across Switzerland's German, French, and Italian-
speaking regions. It can be used in future research to find associations between HIL and individual characteristics.

Keywords Health insurance literacy, Psychometric properties, Multidimensional instrument, Measurement
invariance/equivalence, Construct validity, Reliability and validity, Factor analysis
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as copayments, deductibles, out-of-pocket expendi-
tures, and the specific services covered by the plan. Once
enrolled, consumers must also understand the type of
physician network and the consequences of going outside
the network, the role of primary care providers, or how
to obtain specific care referrals [2, 5]. Consumers may
further distinguish between an insurer’s reputation, such
as the ease of processing claims when choosing a health
insurance plan [6].

Previous research has shown that most consumers lack
a basic health insurance understanding. Failure to under-
stand health insurance prevents consumers from being
proficient in finding, choosing, and using health insur-
ance plans [4]. This results in inefficient plan selection,
that is to say, a plan that does not meet consumers’ health
and financial needs, which, in turn, creates overspending
and delayed (if not forgone) care [7]. Furthermore, even
if the plan meets their needs, a lack of health insurance
knowledge might lead to the inefficient use of the plan,
eventually facing similar consequences. For instance,
enrollees might experience greater barriers to care,
such as delays in treatments, if they fail to understand
the restrictions regarding physician choice and access
included in the plan [2].

Health insurance literacy (HIL) has been discussed as a
critical lever to ensure efficient choices and navigation in
choice-based health insurance systems [5]. HIL is defined
as “the degree to which individuals have the knowledge,
ability, and confidence to find and evaluate information
about health plans, select the best plan for their own (or
their family’s) financial and health circumstances, and use
the plan once enrolled. [7]” Thus, the concept of HIL may
explain the barriers, such as the incapacity to understand
the health and financial implications of health insurance
plans, that prevent consumers from making efficient
plan choices and use [5, 8, 9]. For instance, HIL meas-
ures revealed associations between consumers’ ability
to choose and navigate health insurance plans and their
level of education, age, financial and marital status, and
the healthcare experience [10-12]. Paez and Mallery [13]
showed that low-educated, young individuals, migrants,
or people who do not often deal with the health care sys-
tem have the lowest HIL and are more likely to forgo care
due to costs. Another recent study underlined that low
HIL levels are associated with lower confidence in using
plans to access care [14].

Still, existing evidence about HIL mainly comes from
the US [15], and the most recent and only validated
scale to measure HIL, the Health Insurance Literacy
Measure (HILM), may not be adequate to measure
HIL outside the US samples. Developed by Paez et al.
[11] for the US private health insurance market, the
HILM is a multidimensional instrument that measures
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self-perceived (and system-related) issues and barriers
in selecting, understanding and using health insurance
plans. A recent systematic literature review revealed
the potential of the HILM for cultural adaptation [15].

Switzerland depicts a unique opportunity to adapt
the HILM as previous research evidenced consum-
ers’ difficulties understanding and navigating health
plans. For instance, 40% of the population reported
having trouble finding information about health plans
[16], and 17% did not know their health plan details
[17]. This comes as a major concern since 22% of the
Swiss population faced unmet health care needs due to
financial burden [18], together with the highest share
of out-of-pocket health care spending (5.8%) among
the OECD members [19].

Therefore, this paper proposes to examine the prop-
erties of the Swiss Health Insurance Literacy Measure
(HILM-CH), an adaptation of the HILM to fit the Swiss
context developed specifically for that study. First, the
paper investigates the measurement properties of the
HILM-CH, i.e,, its validity and reliability. Second, and
because Switzerland is characterized by three main lin-
guistic regions (German, French, and Italian), the paper
examines the measurement invariance of HILM-CH
across the three linguistic groups that are culturally dif-
ferent [20]. The created measure would allow future
research to understand HIL levels and better under-
stand the self-perceived barriers to choosing and navi-
gating Switzerland’s health plans. Further, while it would
allow for international comparisons, a tool validated in
different languages could be a first step in adapting the
instrument for surrounding countries, such as Germany,
France, Austria, or Italy, that have choice-based health
insurance systems for supplementary health insurance.

Methods

Data collection and participants

Between September and October 2021, 6036 online
interviews with an average duration of 15 minutes were
conducted in German, French, and Italian to collect data
for the Swiss Health Insurance Literacy Survey. Data col-
lection was conducted by intervista AG, a private market
research company that operates under the General Data
Protection Law and the Federal Act on Data Protection
in Switzerland. Participants were Swiss residents aged
between 26 and 75 years and were selected based on pre-
defined quotas for gender, age, education, and language
region to ensure the representativeness of our sample.
Corrections for over- and underrepresentation of spe-
cific subpopulation groups in the online panel were
applied using sample weights. All analyses were run on
R version 4.1.2 [21].
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Survey instrument

Established by Paez et al. [11], the HILM is composed
of 21 survey items, each of which is intended to address
one of four dimensions (or scales) of HIL:

1) Selecting health insurance

a Scale 1: Confidence in choosing health insurance
b Scale 2: Comparing health plans

2) Using health insurance

a Scale 3: Confidence in using health insurance
b Scale 4: Proactive use of insurance

Each of the 21 items evaluates self-reported health
insurance literacy on a four-point Likert scale from 1
“not confident/likely at all” to 4 “very confident/likely”
Scores can be averaged from the single items to build a
scale score, overall and for each HIL domain. Higher
scores indicate higher self-reported HIL.

Items were drawn from the HILM to create the HILM-
CH. Before starting with the fieldwork, the HILM-CH
was tested and validated by different experts from the
Swiss health system to ensure the suitability of all the
items for the Swiss context. For instance, one additional
item was included in scale 2: “when comparing health
plans, how likely are you that you find out what are the
differences between them?” to understand the general
barriers consumers face when choosing health plans.
One item in scale 3, “how confident are you that you
know most of the things you need to know about using
health insurance?” (scale 3), was dropped to avoid redun-
dancy. Further, any reference to the employer providing
health insurance was dropped as in Switzerland employ-
ers do not provide health insurance plans. As the HILM,
the final version of the HILM-CH comprised 21 items.

The HILM-CH was then translated from English to
German, French, and Italian following Epstein et al.
[22]. Two translations were done for each language
by native speakers. Both versions were compared to
compose a draft questionnaire in each of the three
languages. The HILM-CH was administered in Ger-
man, French, and Italian. The three versions are avail-
able upon request. The English version is available in
the additional files (see Additional file 1). An online
pilot study (N=184) ensured the understandability
of the HILM-CH in the three languages. No changes
to the instrument were necessary, and the HILM-CH
was included in the Swiss Health insurance literacy
survey with additional questions about socio-demo-
graphic background, health status, and current health
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insurance choices. Data from the pilot study were
excluded from the final dataset.

Statistical analysis

Measurement properties

The overall and per language reliability was examined
in the form of internal consistency to reveal the abil-
ity of HILM-CH to have interrelated items. It assumes
that multiple items measure the same underlying latent
construct. In the case of the HILM-CH, items can be
allocated into four different scales, but when combined,
measure overall self-perceived HIL. A high Cronbach’s
alpha indicates that items are highly correlated and,
therefore, that the instrument is reliable, with alpha >
0.70 being acceptable [23].

The validity of an instrument refers to its ability to
measure what it is supposed to measure [24]. First, and
following Paez et al. [11], the criterion validity of the
HILM-CH was examined to assess if participants’ scores
are correlated with other variables that are suspected to
be correlated with HIL. As part of the criterion valid-
ity, concurrent and convergent validity were investi-
gated. Concurrent validity refers to the correlation of the
instrument with any variables that should be correlated
with the latent construct being measured (i.e., HIL). In
contrast, convergent validity refers to the correlation
between the instrument and another measure measuring
the same construct [25]. Both concurrent and convergent
validity were assessed using Spearman’s rank correlation
coefficients (rho), where rho < 0.25 was small, rho < 0.5
moderate, rho < 0.75 good, and rho > 0.75 excellent [26].

Concurrent and convergent validity were derived using
information drawn from the data. Concurrent validity
was investigated by comparing the HILM-CH scores with
a subjective statement integrated into the survey as a
standard: “Would you say that your knowledge about the
Swiss health insurance system is very good, good, accept-
able, mediocre, or not good at all?”

Convergent validity was derived by comparing the
instrument’s scores with the scores obtained on an objec-
tive set of multiple-choice (true or false) questions about
the Swiss health insurance system implemented in the
survey. Choices were provided with “I don’t know” as an
additional answer option to reduce respondents’ likeli-
hood of guessing when they are not sure about the answer.
Scores for the objective questions were determined by
summing the number of correct responses. In both the
concurrent and convergent validity, a strong positive asso-
ciation would indicate that the health insurance literacy
scales are linked to higher health insurance knowledge
and ability, confirming the instrument’s validity.
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Second, the construct validity of the HILM-CH was
investigated using factor analysis to examine whether
the instrument purports to measure the underlying con-
struct. The appropriateness of factor analysis was evalu-
ated using the Kaiser-Meyer-Olkin measure of sample
adequacy (KMO) and Bartlett’s test of sphericity. Pat-
terns of variance and correlation among answers to the
different items representing each dimension of HIL were
investigated using exploratory factor analysis (EFA).
Results of the EFA were then tested using confirmatory
factor analysis (CFA).

In the EFA, the various items of the instrument were
examined to gather them into manageable sets of under-
lying concepts [27]. The relationship between the latent
construct (i.e.,, HIL) and the observed answers to the
items that compose the HILM-CH are modeled using
factor loading coefficients. Ideally, each item loads (i.e.,
correlates) strongly on a single factor (i.e., a factor load-
ing > 0.3 [28]). Weighted least square factoring method
was used due to the ordinality of the data. The number
of factors to extract was based on a scree plot and par-
allel analysis, and the rotated factors’ conceptual mean-
ingfulness using Promax rotations [29]. Given the factor
pattern, names for the factors were defined based on the
content of the items that strongly loaded upon them.

While EFA aims to identify the factor structure pre-
sent in a set of items, CFA tests the hypothesized factor
structure proposed by the former. It investigates the cor-
relation among variables to see if they are consistent with
the factor structure. Different indicators were referred
to assess the fit in the extracted factor model, including
the comparative fir index (CFI) and the Tucker-Lewis
index (TLI), the root mean squared error of approxima-
tion (RMSEA), and the standardized root mean squared
residual (SRMR), with CFI > 0.9, TLI > 0.9 depicting a
good incremental fit, and RMSEA < 0.08, SRMR < 0.08
depicting an acceptable absolute fit [30]. Chi-squared test
(x?) and its corresponding degrees of freedom (df) were
reported for misspecification.

Measurement invariance

Finally, since Switzerland is a multi-cultural country
with three main linguistic regions, cross-cultural valid-
ity of our instrument was investigated. If invariance is
observed, the HIL construct can be measured across the
different Swiss cultural groups, and it is possible to argue
in favor of the cross-cultural validity of the HILM-CH
[31].

To test the invariance of the HILM-CH across German,
French, and Italian-speaking participants, multiple group
confirmatory factor analyses (MGCFAs) were run. Given
the ordinal nature of the data, weighted least squares
mean and variance adjusted (WLSMYV) estimation were
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run. For purposes of model identification, latent variables
were standardized. Configural, metric, and scalar invari-
ance were tested in nested MGCFA models. Additionally,
the level of invariance was tested by reporting the differ-
ence in fit indices between that of the more constrained
model to that of the next less constrained model [32].
Configural invariance means that factor patterns do not
vary across groups. Metric invariance states that identical
items are loading on identical factors across groups and
that the loading magnitudes are the same across groups
for each item. Finally, scalar invariance imposes configu-
ral and metric invariance constraints and adds that inter-
cepts are the same across groups [32]. An achievement
of measurement invariance would indicate that HILM-
CH is a cross-culturally valid instrument, measuring the
same underlying HIL construct across the three main
Swiss linguistic regions. For assessment of model fit, dif-
ferent fit indices were reported: CFI, RMSEA, and SRMR,
and their respective changes when increasing model con-
straints. Following Chen [33], thresholds for achieving
loading invariance are variations > -0.010 for CFI and >
0.015 for the RMSEA or > .030 for SRMR. To have scalar
invariance, changes in thresholds > -0.010 for CFI and >
0.015 for RMSEA or > 0.016 for SRMR were accounted
for. Chi-squared statistics were not reported due to their
sensitivity to the sample size [34].

Results

Sample description

Socio-demographics, health characteristics, and health
insurance choices for the total sample and each linguis-
tic region are presented in Table 1. Of the 6036 respond-
ents, 70% were German-speaking, 23% French-speaking,
and 6% Italian-speaking. In comparison, in 2019, 62% of
the total Swiss population were German-speaking, 23%
French, and 8% Italian [20]. All respondents are Swiss
residents and most of them had Swiss nationality (91.2%).
Sixty-four per cent completed primary or secondary edu-
cation. In comparison, they were 56% in 2020 [35]. On
average, respondents were 49.6 years old (SD = 13.74).
They reported an average of 3.9 doctor visits in the last 12
months (SD = 5.31), and the majority was not suffering
from any chronic conditions. Regarding health insurance
choices, most of the sample chose a yearly deductible
of 300 or 2500 Swiss Francs; 55.6% had a family doctor
health plan and low out-of-pocket spending. Language
differences characteristics are reported in the last
column using Fisher’s exact test and iterative propor-
tional fitting.

HILM-CH score description
The mean and standard deviation of the scores of the
four subscales of the HILM-CH are shown in Table 2.
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Table 1 Sample characteristics

Total German French Italian
N % N % N % N % P
Total 6036 100 4274 70.81 1409 23.33 353 5.85
Age (mean, SD) 49.62 13.74 50.08 13.80 48.87 13.69 46.98 12.75 0.037
Gender 0.118
Male 3016 49.97 2126 49.7 694 493 195 553
Female 3020 50.03 2148 503 714 50.7 158 44.7
Swiss nationality® <0.01*
Yes 5503 91.17 3995 935 1257 89.2 251 71.1
No 533 883 279 6.5 152 10.8 102 289
Education® <001%
Primary/Secondary 3846 63.72 2562 65.63 585 59.00 404 59.54
Tertiary 2190 36.28 1341 3437 597 41.00 274 40.46
Doctor visits 392 531 395 5.26 3.87 541 3.77 5.51 0.597
last 12 months (mean, SD)
Chronic conditions <0.01*
Yes 2307 38.2 1669 39.0 536 38.1 102 29.0
No 3607 59.8 2527 59.1 839 59.6 240 67.9
Don't know 122 20 78 18 33 23 I 3.1
Yearly deductible <0.01*
300 CHF 2331 386 1665 714 535 230 131 56
500 CHF 601 10.1 374 62.2 195 324 32 53
1000 CHF 221 3.7 173 783 38 17.2 10 4.5
1500 CHF 390 6.5 277 71 97 249 16 4.1
2 000 CHF 217 36 170 783 39 18 8 37
2500 CHF 2159 358 1523 70.6 484 224 152 7.0
Don't know 117 19 92 22 20 14 5 14
Type of health plan® <0.01*
Basic 1114 184 723 16.9 312 222 78 221
HMO 516 85 455 10.6 42 3.0 19 53
Telemedicine 959 159 747 17.5 163 11. 49 139
Family doctor 3174 526 2204 516 795 56.5 174 49.2
Other 107 18 64 15 34 25 9 25
Don't know 167 28 81 19 62 44 25 7.0
Out-of-pocket expenditures 0.239
None 609 10.1 444 104 125 89 40 114
<300 CHF 1543 256 1106 259 337 239 99 282
300 -499 CHF 1184 196 817 19.1 302 215 65 184
500 -999 CHF 1215 20.1 846 19.8 307 21.8 62 17.6
1000 - 1499 CHF 602 10.0 421 9.9 144 10.2 36 103
1500 - 2499 CHF 296 49 221 52 55 39 20 56
> 2500 CHF 264 44 192 45 59 4.2 13 37
Don't know 323 54 227 53 79 56 17 49

Note: Reported numbers depict the weighted characteristics of the total sample and per linguistic region (German, French and Italian).

2 Individuals holding the Swiss nationality hold it from birth or obtained it after ten years of residency. Individuals who do not have the Swiss nationality do not have
the Swiss passport but an official document proving that they are residents.

b Tertiary education refers to respondents who obtained a degree from a University of Applied Sciences (“H6here Fach- oder Berufsausbildung”and “Fachhochschule”),
a college of education (“Padagogische Hochschule”), a Swiss University, or a Swiss Federal Institute of Technology (“Eidgendssische Technische Hochschule”). All other
(un)completed education levels were assigned to Primary and Secondary education.

“Type of health plans:“basic” refers to a plan with a free choice of practitioner."HMO” (health managed organization), “Telemedicine,"“family doctor,” and “other” refer
to a type of plan where the first point of contact (gatekeeper) is different and specific. Individuals who do not comply with the first point of the contact face extra
costs.

" P<0.01

Source: Swiss Health Insurance Literacy Survey 2021.
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Table 3 Concurrent and convergent validity - Spearman’s rank coefficient correlations

Concurrent validity Convergent validity
Scores Total (N=6036) German French Italian Total (N=6036) German French Italian

(N=4274) (N=1409) (N=353) (N=4274) (N=1409) (N=353)

Scale1l 0.58 0.59 0.57 0.57 017 0.16 0.18 0.22
Confidence choosing
Scale2 043 044 042 0.46 0.15 0.14 0.14 0.26
Comparing plans
Scale3 044 044 0.46 047 0.11 0.10 0.12 0.18
Confidence using
Scale4 0.30 0.30 032 0.36 0.11 0.11 0.10 0.17

Being proactive

Note: rho correlation coefficients < 0.25 are considered as small; < 0.5 as moderate; < 0.75 as good; > 0.75 as excellent.

All coefficients are significant at 0.001. Weighted values are reported.
Source: Swiss Health Insurance Literacy Survey.

Internal consistency estimates are shown in the same
table and will be discussed in the next section. Respond-
ents self-rated their HIL level as follow: scores range
between 2.74 (SD = 0.22) and 3.00 (SD = 0.16). Over-
all, French-speaking respondents displayed lower scores
per scale than German- and Italian-speaking respond-
ents. For instance, their average confidence when using
health insurance (Scale 3) was equal to 2.65 (SD = 0.64),
while it was 2.75 (SD = 0.68) for German-speakers and
2.68 (SD = 0.66) for Italian-speakers. The results also
suggest that it is easier for respondents to be more pro-
active when they already have a health plan and seek
information/help than when they have to navigate
among the plans to select one (as suggested by Paez
et al. [11]). Finally, ANOVA post hoc weighted pairwise
comparisons using Tukey’s honestly significant differ-
ence (HSD) depicted significant cultural differences
between the German and Latin regions. Additional files
provide more information about the distribution of the
scores and differences across groups (see Additional
Table 1 and Additional Table 2).

Measurement properties

Reliability

Table 2 depicts the Cronbach’s alphas per scale for the
total sample and the three linguistic regions. Scale 1 has
an alpha ranging from 0.82 to 0.85, scale 2 of 0.91, scale
3 from 0.85 to 0.86, and scale 4 from 0.70 to 0.75. These
values indicate the acceptable to good reliability of the
HILM-CH.

Validity

Table 3 shows the association between the scores of the
four scales of the HILM-CH and the self-reported state-
ment on health insurance knowledge (concurrent valid-
ity), as well as with the score obtained for the objective

set of questions on the Swiss health insurance system
(convergent validity).

Moderate to good concurrent validity was found, with
correlation coefficients ranging from 0.30 to 0.58 for the
full sample and per language group. The self-assessed
measure was positively correlated with the objective
pool of items. The comparison was higher for the selec-
tion scales “confidence choosing” and “comparing health
plans” with correlations of 0.17 and 0.15, respectively.
The correlation was 0.11 for both “confident using” and
“being proactive”. In line with Paez et al. [11], this result
suggests that consumers tend to overestimate their HIL.
It is also a sign that a higher endorsement of confidence
and self-assessed behavior regarding choosing and using
health insurance is likely related to true health insurance
knowledge and skills.

Regarding the construct validity of the HILM-CH, both
KMO and Bartlett’s test for sphericity measures indicated
that the data were appropriate for factor analysis (KMO
= 0.96 and x 2= 66519.85, df = 210, p < 0.001 [36, 37]). A
scree plot of the eigenvalues evidenced a departure from
linearity coinciding with a four-factor solution [38] (see
Fig. 1). In line with the expectations that the HILM-CH
reflects four dimensions of HIL, the fifth factor was not
retained as suggested by the parallel analysis due to dif-
ficulty in characterizing it and poor factor loadings [39].
Thus, a 4-factor model was evaluated wherein each item
could load onto all factors [28].

Table 4 summarizes the results of the EFA. Correla-
tion among factors after CFA is reported in this table
and will be discussed afterward. Using a cutoff value of
0.4, each item loaded on a single factor. No cross-loading
was reported, indicating that each variable represents the
factor on which it loaded [40]. Except for items 2 and 5,
uniqueness was lower than 0.6, stressing that the four
factors explain the factor model well [41]. To check for
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Fig. 1 Scree plot and parallel analysis for exploratory factor analysis

model fit improvements, the CFA was run without items
2 and 5 and did not show significant improvement in the
model fit (CFI = 0.979, TLI= 0.975, RMSEA = 0.064,
SRMR = 0.031), thus the initial model was kept.

Following Paez et al. [11] and consistent with the
individual items, factors 1 and 2 were labeled after the
domain on choosing health insurance, “comparing
plans” and “confidence in choosing,” respectively. Factors
3 and 4 were labeled after the domain on using health
insurance “being proactive” and “confidence in using,’
respectively.

As part of the CFA to test the four-factor model, the
fit indices confirmed the model (CFI= 0.98; TLI = 0.97;
RMSEA = 0.06; SRMR = 0.03). Correlation coefficients
among the four factors are reported in Table 4. Factors’
correlations range from rho = 0.60 between “confidence
using” and “confidence choosing” to rho = 0.75 for “com-
paring plans” and “being proactive’; depicting a good
positive relationship among the factors. Further informa-
tion about the correlation of the four factors is available
in Additional files (see Additional file 2) [42].

Measurement invariance
Fit indices for the MGCFAs are reported in Table 5. The
three baseline models were estimated separately for the
three linguistic regions (German, French, and Italian) and
fit well and MGCFAs nested models were run to test for
configural, metric, and scalar invariance across the three
language groups.

Configural invariance was confirmed (model 1) with
a good fit of the data when the factor pattern was equal
across groups. The fit was very good when constraining
the factor loadings to be equal across groups (model 2).
Compared with model 1, the fit of model 2 was better than
that of the configural model, as evidenced by the increase
in CFI and the decrease in RMSEA and SRMR. Thus, met-
ric invariance across the three linguistic groups could be
demonstrated. In model 3, where the equal intercepts con-
straint was added, the fit was still good with a change in
the CFI fit < 0.010, RMSEA < -0.015, and SRMR < -0.016,
confirming scalar invariance. Therefore, HIL can be meas-
ured across the different Swiss cultural groups with the
HILM-CH, ensuring cross-cultural validation.
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Table 4 EFA 4-factor solution and correlation among factors of the HILM-CH after CFA

Item  HILM-CH Mean SD Factor Factor Factor Factor Uniqueness

1 2 3 4

Scale 1: confidence in choosing health plans - How confident are you that you...

1 ...understand the concepts and terms about health insurance plans? 2.80 0.72 0.70 047

2 ...know where to find the information you need to choose a health insur-  2.88 0.75 041 0.73
ance plan?

3 ...can estimate what you will have to pay for your care in the coming 2.90 0.73 0.88 0.33
year (without emergencies)?

4 ...know where to go for financial help if you cannot pay your health 3.04 0.72 0.77 042
insurance plan?

5 ...know which questions to ask in order to choose the health insurance 257 0.96 039 0.72
plan that is right for you?

6 ...are choosing a health insurance plan that suits you? 3.00 0.71 0.83 042

Scale 2: comparing health plans - When comparing health insurance plans, how likely it is that you...

7 ... can find out if you have to pay for certain care yourself? 293 0.75 0.75 038

8 ...find out which doctors and hospitals are covered by an insurance 2.65 0.83 0.79 0.38
policy?

9 ...can find out how much you have to pay for medicines on prescription? 2.77 0.81 0.80 037

10 ...can find out how much you have to pay for a visit to the emergency 2.80 081 074 043
room?

11 ...can find out how much you have to pay yourself for a visit to a medical  2.95 0.77 068 043
specialist?

12 ...can find out if an insurance policy covers unexpected costs, suchasa  2.80 0.77 0.6 045
hospitalization?

13 ...can find out what the differences are between insurance plans? 2.84 0.77 0.78 0.38

Scale 3: confidence in using health plans - How confident are you that you...

14 ...can find out how much of the costs your health insurance company 244 0.89 0.56 0.51
will reimburse?

15 ...can find out how much you have to pay out of your own pocket? 2.80 0.78 0.82 0.28

16 ...know which questions to ask your health insurance company if you 2.82 0.77 0.84 0.27
have a problem with a reimbursement?

17 ...know what to do if your health insurance company refuses to pay for ~ 2.93 0.80 0.55 0.46
care that you think you should be reimbursed?

Scale 4: proactive use of insurance - When using your health insurance plan, how likely is it that you...

18 ...will find out what is and is not covered by your health insurance plan 294 0.79 0.63 040
before you receive a certain care?

19 ...will contact customer service to ask what care is covered by your 317 0.78 0.75 0.59
health insurance plan?

20 ...can find out whether a doctor has a contract with your health insur- 283 092 0.55 0.59
ance company before you visit a doctor?

21 ...look at the overviews of your health insurance plan to see what you 3.09 0.81 0.55 0.59
still have to pay and what the health insurance company has reimbursed?

Correlation among factors after CFA
Factor 1 1.00
Comparing plans
Factor 2 0.69* 1.00
Confidence choosing
Factor 3 0.75*% 0.72* 1.00
Being proactive
Factor 4 0.60* 0.53* 0.65* 1.00

Confidence using

Note: Blank cells represented by a“’ indicate that the absolute factor loadings were lower than 0.39. Promax rotation was applied to the factor loadings. Weighted
values are reported.

" :all rho correlation coefficients are significant at < 0.001.

Source: Swiss Health Insurance Literacy Survey 2021.
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Table 5 Measurement invariance of HILM-CH across the three main Swiss linguistic regions
Model Fit indices® Model ACFI ARMSEA ASRMR
comparison
x> df P value CFI RMSEA SRMR
Baseline
All 4319.33 183 < 0.001 0977 0.061 0.032
German 2736.84 183 < 0.001 0.979 0.060 0.032
French 1509.93 183 < 0.001 0.969 0.071 0.037
Italian 619.23 183 < 0.001 0.977 0.059 0.070
Model 1 495933 549 < 0.001 0976 0.063 0.038
Configural
Model 2 3683.35 583 < 0.001 0.983 0.051 0.037 2vs. 1 0.007 -0.012 -0.001
Metric
Model 3 5559.53 659 < 0.001 0.974 0.061 0.034 3vs.2 -0.009 0.01 -0.003
Scalar

Note: HILM-CH Swiss Health Insurance Literacy Measure,)(2 chi-square values, df = degree of freedom, CFI comparative fit index, RMSEA root mean square error of
approximation, SRMR standardized root mean square residuals. Change in fit indices is represented byA. N=6036.

@ Robust values.
Source: Swiss Health Insurance Literacy Survey 2021.

Discussion

The present study informed the properties and meas-
urement invariance of the HILM-CH for measuring
self-perceived HIL among the Swiss population and
linguistic groups.

First, reliability of the HILM-CH was demonstrated
with an internal consistency underlining an acceptable
to good reliability, overall and across the three linguistic
groups. The internal consistency was slightly lower in the
“being proactive” scale, probably due to the smaller num-
ber of items and their lower relevance due to an overall
higher uniqueness [43].

Second, the criterion validity of the HILM-CH was
investigated by correlating it with additional information
from the survey data. Concurrent validity was examined
using a subjective statement about respondents’ percep-
tion of their knowledge of the Swiss health insurance sys-
tem. Convergent validity was analyzed using the scores
to an objective set of questions about the Swiss health
insurance system. Both showed a positive correlation
with the instrument scores, indicating that HILM-CH
measures what it is intended to measure: HIL [24, 25].
The implications of the concurrent validity results are
worth noticing: the correlation between the HILM-CH
scores and the answers to the subjective statement about
respondents’ general perception of their knowledge of
the Swiss health insurance system revealed a strong and
positive correlation (between 30% to 60%). Examining
multidimensional instruments requires time and comes
with other constraints. Ideally, the construct of interest
could be captured using a smaller set of questions. In our
case, the concurrent validity revealed that using a single
subjective statement in a survey could capture part of

HIL very well. Although less precise than the 21 items,
this comes in handy under financial or time restrictions
to assess HIL in the population.

Third, the construct validity assessment using EFA
revealed a four-factor structure. The four-factor model
solution showed how well HILM-CH could measure HIL
through “confidence in choosing, “comparing plans,
“confidence in using,” and “being proactive” dimensions
of HIL as defined by Paez and colleagues [11]. Indeed,
each factor loaded highly on a single factor, showing that
each item of the HILM-CH participates in explaining
HIL [43]. The CFA fit indices underlined an acceptable
absolute model fit and a good incremental fit.

Finally, the last part of the present study used MGC-
FAs to examine HILM-CH measurement invariance.
Variations across German-, French-and Italian-speaking
respondents were investigated based on the four-factor
model established in the factor analysis. Although cul-
tural differences exist between the German- and Latin-
speaking regions, configural, metric, and scalar invariance
were demonstrated across the three groups. Thus, the
measure maintained measurement equivalence/invari-
ance across groups, suggesting that the HILM-CH meas-
ures a meaningful construct across diverse cultures and
languages [44].

Limitations

The current findings should be interpreted with consid-
eration of some limitations. First, the survey ran between
September and October 2021. This is one month before
consumers should notify their insurers about their will-
ingness to switch their health plans. At that time, brokers
at least partly start reaching out to insurees to inform
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them about possible changes in health insurance premi-
ums and plans. Various online advertisements have also
started becoming available. While more information does
not increase people’s HIL [45], the pandemic of Covid-
19 might have triggered the willingness of Swiss people
to be more informed about the health insurance system
(e.g., due to job loss and increase in financial burdens). It
is worth noticing that more than 46% of the respondents
were infected by the coronavirus or knew someone who
had been infected at the time of the survey.

Second, although the HILM-CH was validated and
cross-validated it in German, French, and Italian, this
does not include a comparison with the English American
the original version. Further examinations of the meas-
urement equivalence between the HILM and HILM-CH
should be carried out to compare associations between
HIL and individuals characteristics in future research.

Third, although the four-factor model was validated,
the scale “being proactive” showed lower scores and fac-
tor loadings than the other scales. A deeper analysis of
the fourth scale would benefit the HILM-CH.

Conclusion

While literature showed that consumers have difficulties
choosing and navigating health insurance [10-12, 14],
little evidence about the mechanisms that impede peo-
ple from making efficient plan selection and navigation
is still not understood. HIL has been emphasized in the
literature as a way to explain these barriers [7], therefore
stressing the need to have more valid and reliable meas-
urement tools outside US samples [15].

The establishment of the validity, reliability, and meas-
urement invariance of the HILM-CH, with minor adap-
tations only compared to the HILM developed initially
in the context of and with a view toward the US health
insurance marketplaces, opens the door for researchers to
examine the challenges of choice-based health insurance
systems more broadly other contexts. In the US, the evi-
denced associations between HIL levels and individuals’
characteristics lead to the creation of tailored programs,
such as workshops or web-based tools [46—49]. These pro-
grams enhanced consumers’ navigation in health insur-
ance and improved their HIL. They had higher confidence
in choosing and using health plans than consumers who
did not have access to these programs [50]. Consequently,
they were less likely to delay or forego care due to financial
burdens [51].

The HILM-CH provides a promising measurement tool
with four domains to measure HIL in the Swiss popula-
tion and across different groups, characterized by the
three linguistic regions. Making available a reliable and
valid measurement tool for HIL opens future research
to measure HIL in the Swiss population and identify the
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potential associations with consumers’ characteristics and
their ability to choose and navigate the Swiss health insur-
ance system. It hopefully inspires similar research for other
countries with choice-based health insurance systems and
strengthens the common grounds around HIL.
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