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Abstract

Objectives Patient-Reported Outcomes Measurement Information System—Global Health (PROMIS-GH) is a widely used
generic measure of health status. This study aimed to (1) assess the psychometric properties of the Hungarian PROMIS-GH
and to (2) develop general population reference values in Hungary.

Methods An online cross-sectional survey was conducted among the Hungarian adult general population (n = 1700).
Respondents completed the PROMIS-GH v1.2. Unidimensionality (confirmatory factor analysis and bifactor model), local
independence, monotonicity (Mokken scaling), graded response model fit, item characteristic curves and measurement
invariance were examined. Spearman’s correlations were used to analyse convergent validity of PROMIS-GH subscales
with SF-36v1 composites and subscales. Age- and gender-weighted T-scores were computed for the Global Physical Health
(GPH) and Global Mental Health (GMH) subscales using the US item calibrations.

Results The item response theory assumptions of unidimensionality, local independence and monotonicity were met for
both subscales. The graded response model showed acceptable fit indices for both subscales. No differential item function-
ing was detected for any sociodemographic characteristics. GMH T-scores showed a strong correlation with SF-36 mental
health composite score (r;=0.71) and GPH T-scores with SF-36 physical health composite score (r,=0.83). Mean GPH and
GMH T-scores of females were lower (47.8 and 46.4) compared to males (50.5 and 49.3) (p <0.001), and both mean GPH
and GMH T-scores decreased with age, suggesting worse health status (p <0.05).

Conclusion This study established the validity and developed general population reference values for the PROMIS-GH in
Hungary. Population reference values facilitate the interpretation of patients’ scores and allow inter-country comparisons.
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Introduction

Health status measures are widely used in clinical practice,
observational studies, clinical trials, monitoring general pop-
ulation health, assessing the performance of health systems
and in cost-effectiveness analysis [1]. Two forms of health
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status measures can be distinguished as follows: condition-
specific and generic [2]. Condition-specific measures have
a specific target population and are able to capture a wide
range of symptoms and health problems relevant to a certain
condition (e.g. itching in skin diseases or bowel problems in
gastrointestinal diseases). In contrast, generic health status
measures incorporate health areas that are relevant across
different patient populations as well as for the general public
(e.g. physical functioning, pain, sleeping). These measures
have the advantage of allowing comparisons across different
conditions, health interventions and with general population
reference values.

In general, a large number of items are needed to pre-
cisely assess one’s health status; however, this may lack
practical considerations (e.g. time and respondent burden).
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Therefore, short-form health assessments have gained popu-
larity. Commonly used short generic health status measures
include the EQ-5D and SF-36 [3, 4]. These instruments,
however, were developed decades ago and one of their com-
mon criticisms is that their item development and selection
did not benefit from modern psychometric methods, such as
item response theory (IRT). The Patient Reported Outcomes
Measurement Information System (PROMIS) initiative,
funded by the National Institutes of Health in the US, aimed
to develop, validate and standardize item banks to measure
health outcomes across a broad range of health areas [5].
In the past two decades, over 100 PROMIS item banks and
a few fixed-length short-forms have been developed using
IRT methods (e.g. PROMIS Global Health, PROMIS-29,
PROMIS-43, PROMIS-57) [6, 7]. The main advantages of
IRT over classical test theory methods include the estima-
tion of the respondents’ location on an underlying ‘latent’
trait (e.g. health status) based on any subset of items that do
not vary depending on the characteristics of the population
and the possibility to adaptively assess health status using
computerised adaptive testing [8, 9].

PROMIS Global Health (PROMIS-GH) is the shortest
PROMIIS short-form that measures five generic domains of
health (physical functioning, pain, fatigue, emotional dis-
tress, social health) using 10 global health items [10]. Its
validity, reliability and responsiveness have been confirmed
in several populations, including patients with stroke [11],
orthopaedic conditions [12—16], amyloidosis [17], inflam-
matory bowel diseases [18], pregnant women [19] and older
adults [20]. The international use of PROMIS-GH has also
been expanding outside the US, including studies from the
UK [21], Germany [22] and the Netherlands [23]. Further-
more, two countries, the US and the Netherlands have also
established general population reference values [24, 25]. So
far, PROMIS-GH has not been used in Hungary. Therefore,
this study aimed to evaluate the psychometric performance
of the Hungarian PROMIS-GH and to develop general popu-
lation reference values in Hungary.

Methods
Study design and recruitment

The study was approved by the Research Ethics Com-
mittee of the Corvinus University of Budapest (no.
KRH/343/2020). In November 2020, an online cross-
sectional survey was conducted among the Hungarian
adult general population. Respondents were recruited by
a survey company from members of the largest Hungar-
ian online panel. ‘Soft quotas’ were used for age, gen-
der, education, place of living and geographical region
to approximate the distribution of the general population.
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The inclusion criteria for this study were as follows:
(i) > 18 years of age; (ii) place of residence in Hungary;
and (iii) giving informed consent prior to data collection.

PROMIS-GH v1.2 was administered as part of a longer
survey that aimed to assess the health status and well-
being among members of the general public in Hungary
[26-28]. Respondents were also asked to complete the
SF-36v1 and to identify their sociodemographic back-
ground (gender, age, education, place of residence, region,
employment, household’s net monthly income, marital sta-
tus, body weight and height) and if they had any chronic
health conditions. All respondents first completed SF-36,
followed by PROMIS-GH.

Measures
PROMIS Global Health (PROMIS-GH)

The official Hungarian version of PROMIS-GH v1.2 was
used as provided by the PROMIS Health Organization.
PROMIS-GH consists of 10 items, namely GlobalO1 = gen-
eral health, Global02 = quality of life, Global03 = physical
health, Global04 = mental health, Global05 = satisfaction
with discretionary social activities, Global06 = physi-
cal function, Global07 = pain, Global08 = fatigue,
Global09 =social roles and Globall0 =emotional prob-
lems [10]. It has two subscales, Global Physical Health
(GPH) and Global Mental Health (GMH). GPH consists of
Global03, Global06, Global07 and Global08, while GMH
includes Global02, Global04, Global05 and Global10. The
recall period of the items varies across ‘in general’, the
‘past seven days’ and unspecified. Each item is assessed on
a scale with five response levels. For GlobalO1, Global02,
Global03, Global04, Global05 and Global09, the best
response option is excellent (5), and the worst is poor (1).
For Global06 options range from completely (5) to not
at all (1), for Globall0 from never (5) to always (1) and
for Global08 from none (5) to very severe (1). An excep-
tion is Global07, which is rated from O to 10 (0 =no pain,
10 = worst imaginable pain). We recoded Global07 to a
5-point scale as follows: 0=5; 1-3=4; 4-6=3; 7-9=2;
10=1 [10]. Raw subscale scores were calculated by add-
ing scores of individual items per subscale. We calculated
standardized T-scores from raw scores using the US item
calibrations [29]. Mean T-scores therefore represent the
mean of the US general population. A higher T-score
indicates better health status and a lower T-score refers to
worse health status compared to the US general popula-
tion, where the general population mean is set at 50 with
a standard deviation of 10 [24].
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36-item short form health survey (SF-36)

The Hungarian version of the SF-36v1 questionnaire was
used in our survey with a 4-week recall period. SF-36 is a
generic health status measure with 36 items that cover eight
health subscales, specifically (1) physical functioning, (2)
role limitations due to physical problems (3) bodily pain,
(4) general health, (5) vitality, (6) social functioning, (7) role
limitations due to emotional problems and (8) mental health
[4, 30]. Responses to items are transformed to range from
0 to 100, where higher scores represent better health status.
Subscale scores are computed by averaging the respective
item scores. SF-36 allows the generation of two summary
scores, one for physical health (physical health composite)
that includes the first four subscales (1-4) and the other for
mental health (mental health composite) including the last
four (5-8).

Statistical analyses

In this study, we built on the methods used in earlier psycho-
metric investigations and reference population studies with
PROMIIS instruments [9, 10, 23, 25]. Data analysis was car-
ried out in R Statistical Software (v4.1.2 Vienna, Austria).
We used both classical test theory (e.g. ceiling and floor
effect, convergent validity, factor analysis) and IRT meth-
ods. Before IRT modelling, we tested the following three
assumptions: unidimensionality, local independence and
monotonicity [31]. In addition, differential item function-
ing (DIF) analysis was used to examine measurement invari-
ance. Raw item and subscale scores were used to analyse
ceiling and floor effect and for the factor analysis, IRT and
DIF analyses. Unweighted T-scores were used to draw his-
tograms and estimate correlations. T-scores were weighted
for age group and gender to calculate Hungarian GPH and
GMH general population reference values.

Ceiling and floor effect

Ceiling and floor effect were considered if GPH and GMH
raw subscale scores exceeded 15% [32].

Unidimensionality

Unidimensionality was tested using confirmatory factor
analysis (CFA) and bifactor models. CFA was conducted
for the two subscales separately (lavaan package) [33].
Goodness-of-fit was evaluated by the comparative fit index
(CFlI, cut-off value: >0.95), Tucker-Lewis index (TLI, cut-
off value: > 0.95), the root mean square error of approxima-
tion (RMSEA, cut-off value < 0.06), and the standardized
root mean squared residual (SRMR, cut-off value: <0.08)
[34, 35]. Further, we used bifactor models to obtain Omega

Hierarchical (tentative benchmark > 0.70) and explained
common variance (ECV, tentative benchmark > 0.60) [36,
37]. The bifactor models were developed using the psych
package [38].

Local independence

To test local independence, we examined the residual cor-
relation matrix resulting from the CFA for both GPH and
GMH subscales. Residual correlation values between — 0.20
and 0.20 were considered acceptable supporting local inde-
pendence [9].

Monotonicity

Monotonicity was analysed using Mokken scale analysis
(mokken package). Coefficients (H; for items, H for sub-
scales) exceeding the cut-off value of >0.30 were considered
acceptable [39, 40].

IRT model fit

Given the polytomous response options of PROMIS-GH
items, a graded response model was fitted for both GPH
and GMH (mirt package) [41, 42]. To detect item misfit, we
used Orlando and Thissen’s S—Xz. Items with p-value <0.001
were considered misfitting [43]. The same cut-off values
were used for fit indices (CFI, TLI, RMSEA, SRMR) as
for unidimensionality [34]. Item discrimination (slope, a)
and item difficulties (threshold, b) were also computed. Item
characteristic curves (ICC) were generated for each item of
the two subscales.

Measurement invariance

Measurement invariance was assessed by analysing differ-
ential item functioning (DIF) using the lordif package [44].
DIF occurs when the responses of a subgroup of respondents
on an item consistently differ from those of another sub-
group when controlling for the underlying level of the trait
measured by the scale [9]. DIF was analysed for GPH and
GMH with the following subgroups: gender (female, male),
median age (<47, >47 years), education (primary, second-
ary, tertiary), region (Central, Western and Eastern Hun-
gary), employment (employed, not employed), place of resi-
dence (capital, other town, village), marital status (married,
not married), and income groups (quintiles, do not know,
refused to answer groups). First, we used ordinal logistic
regression models without an anchor to evaluate DIF. Where
DIF was detected, we repeated the analysis using non-DIF
items as an anchor. A Pseudo R? change >0.02 was taken as
a critical value [45, 46]. The details of the DIF analysis are
provided elsewhere [28].
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Convergent validity

Spearman’s rank order correlations were used to explore
the convergent validity of the two PROMIS-GH subscales
with the eight SF-36 subscales and two composite scores.
Correlation coefficients (r,) were interpreted as very weak
(<0.20), weak (0.20-0.39), moderate (0.40-0.59) and strong
correlation (0.60 <) [47].

Establishment of general population reference values

Mean GPH and GMH T-scores were weighted according to
gender and age group to derive general population reference
values using the US item calibrations [48]. Mean weighted
T-scores were computed for subgroups of respondents
defined by gender, age groups, education, place of residence,
region, employment, income groups, marital status, health
status question of SF-36 (item 1), BMI and the presence
of any chronic condition. We used Taylor linearization for
standard errors, and 95% confidence intervals were calcu-
lated for each group. The subgroups were compared using
Mann—Whitney or Kruskal-Wallis tests, where applicable.

Hypotheses

Regarding the psychometric properties, we hypothesized
(1) no ceiling or floor effects for any subscales, (2) unidi-
mensionality, (3) local independence, (4) monotonicity, (5)
acceptable fit to the graded response model, (6) no measure-
ment invariance for any subgroups, (7) moderate or strong
correlations between the PROMIS-GH subscales (GPH and
GMH) and their corresponding SF-36 composite scores
[10, 11, 23, 49]. With regard to the reference values, we
hypothesized better self-reported health in men and declin-
ing physical health with age [50].

Results
Sample characteristics (unweighted)

Overall, 2502 respondents initiated the survey, 2079 of
whom consented and 379 quit before the end of the ques-
tionnaire. A total of 1700 respondents completed the sur-
vey. The mean age was 47.9 +£16.3 years, and 56.3% of the
respondents were female. Nearly one-third of the sample
had tertiary education (32.4%). Half of the respondents were
employed (50.9%), 23.5% were retired and 4.4% were stu-
dents. Overall, 22.4% lived in the capital, 48.2% in other
towns and 29.4% in villages. The geographical distribution
of the sample was as follows: Western Hungary 29.0%,
Central Hungary 33.6%, Eastern Hungary 37.4%. Overall,
67.4% of the sample reported to have any chronic disease.
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The overall sample showed a good representativeness for
the general population in Hungary; however, respondents
with a secondary education were slightly underrepresented
and those who lived in the capital were somewhat overrep-
resented (Table 1).

Ceiling and floor effect

The distributions of GPH and GMH raw scores are presented
in Fig. 1. We found almost no floor and low ceiling effect for
both GPH (0.4% and 4.1%) and GMH subscales (0.5% and
4.8%) (Table 2). Among the items, Global07 demonstrated
the highest floor (29.8%). Global06 showed the highest
ceiling (58.2%), followed by Global10 (38.3%), Global08
(23.9%) and Global09 (15.8%).

Factor and IRT analysis
Unidimensionality

Fit indices confirmed the unidimensionality of both GPH
(CFI1=0.993, TLI=0.978, SRMR =0.039) and GMH
(CFI1=0.999, TLI=0.997, SRMR =0.025), with the excep-
tion of RMSEA (GPH 0.114 and GMH 0.071). The hypoth-
eses were supported by the bifactor models, resulting in
ECYV values higher than the tentative benchmark for both
subscales (GPH 0.72 and GMH 0.78). Omega Hierarchical
was above the tentative benchmark only for GMH (0.73), but
not for GPH (0.66) (Table 3).

Local independence

We found no local dependence between item pairs (Online
Resource 1). Eight item pairs had negative residual correla-
tions, but all values were above the value of — 0.20.

Monotonicity

The Mokken scale analysis resulted in coefficients higher
than the cut-off value for both subscales (H=0.531
and 0.638 for GPH and GMH) and items, ranging from
H;=0.480 (Global08) to 0.717 (Global04) supporting mono-
tonicity (Table 3).

Model fit

Given that unidimensionality, local independence and mono-
tonicity were supported for both subscales, graded response
models were fitted. Acceptable fit indices were found for
both subscales (GPH: RMSEA =0.008, SRMR =0.045,
TLI=0.905, CFI=0.968 and GMH: RMSEA =0.012,
SRMR =0.031, TLI=0.969, CFI=0.990). A few items
showed misfit to the graded response model, namely
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Table 1 (continued)

Global Mental Health (GMH) T-score

Unweighted sample Weighted sample Global Physical Health (GPH) T-score

General

Variables

population
[46]
%

p-value®

Median IQR

p-value Mean Confidence

Median IQR

Mean Confidence

N (%)

N (%)

interval
(95%)

interval
(95%)

Chronic disease®

38.8-53.3 <0.001

45.8-59.0
43.5-56.0

<0.001 4591 45.35-46.47 458

39.8-54.1

46.72 46.20-47.24 47.7
54.66 53.81-55.50 54.1

50.65 49.20-52.11

1127 (66.3)
423 (24.9)
150 (8.8)

1146 (67.4)
410 (24.1)
144 (8.5)

48.0

Yes

52.38 51.44-5332 533

50.8-61.9

52.0

No

48.48 56.71-50.24 48.3

44.9-57.7

50.8

Do not know/want to answer

238 were missing, p-value was computed without these respondents), HUF Hungarian forint, IQR interquartile range, n/a not available

BMI Body mass index (N
#Computed by Mann—-Whitney and Kruskal-Wallis tests

bp-values were calculated after excluding the ‘I do not know’ and ‘I do not want to answer’ responses

“Hungarian Central Statistical Office, Health at a Glance 2019

Global03, Global06, Global02, Global05 and Globall0
(p<0.001) (Table 3). Item difficulties (b) ranged from
— 3.7 (Global08) to 1.7 (Global03) for GPH and from — 2.9
(Global10) to 1.7 (Global02) for GMH. Item discrimination
(a) values ranged from 1.6 (Global08) to 2.3 (Global07) and
from 1.7 (Global10) to 8.0 (Global04) for GPH and GMH,
respectively. ICCs for the two subscales are displayed in
Fig. 2.

Measurement invariance

After the first step (without anchors), one item (Global07)
was flagged for DIF based on age groups, and two items
(Global02 and Globall10) were flagged for DIF by gender.
After the second step (with anchors), DIF was no longer
detected for age group and gender, as the Pseudo R change
was < 0.02 for each analysis. No DIF was detected for educa-
tion, region, employment, place of residence, marital status
or income at all.

Convergent validity

GMH T-score showed a strong correlation with the men-
tal health composite score of SF-36 (r,=0.708) and GPH
T-score with the physical health composite score (r,=0.829)
(Fig. 3). Among the SF-36 subscales, the GPH T-score had
the highest correlation with general health (r,=0.740) and
bodily pain (r,=0.738), while the GMH T-score showed
the strongest correlation with mental health (r,=0.699) and
vitality (r,=0.657).

Reference values for PROMIS-GH in Hungary

Mean total T-scores for GPH and GMH were 49.0 and 47.7,
respectively (Table 1). Mean GPH and GMH T-scores of
females were lower (47.8 and 46.4) compared to males (50.5
and 49.3) (p <0.001). We found the highest mean T-scores
for GPH and GMH in the 18-24 age group (GPH: 52.3
and GMH: 49.9). Mean GPH and GMH T-scores showed
a decreasing trend with age (p <0.05). Those with higher
level of education, living in towns, being student, having
higher income and without chronic disease had higher mean
T-scores scores for both GPH and GMH (p <0.001). With
regard to BMI, mean GPH T-scores were higher in respond-
ents with normal weight compared to those being under-
weight or overweight/obese (p < 0.05). Those who reported
‘excellent’ health on the first question of the SF-36 had the
highest, while those who reported ‘poor’ had the lowest
mean GPH and GMH T-scores (p <0.001).
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Fig. 1 Distribution of Global Physical Health and Global Mental Health T-scores (unweighted)

Table 2 Floor and ceiling of PROMIS Global Health items and sub-
scales

Items and subscales Floor* Ceiling®

n % n %
GlobalO1 (general health) 89 5.24 175 10.29
Global02 (quality of life) 81 4.76 162 9.53
Global03 (physical health) 107 6.29 156 9.18
Global04 (mental health) 95 5.59 252 14.82

Global05 (satisfaction with dis- 107 6.29 245 14.41
cretionary social activities)

Global06 (physical function) 27 1.59 990 58.24
Global07 (0-10 pain inten- 507 29.82 5 0.29
sity numeric rating scale)®
Global08 (fatigue) 17 1.00 407 23.94
Global09 (social roles) 67 3.94 269 15.82
Global10 (emotional problems) 40 2.35 651 38.29
Global Physical Health (GPH) 7 0.41 69 4.06
Global Mental Health (GMH) 9 0.53 81 4.76

#Worst health status for all items except for Global07
Best health status for all except for Global07

“Not reverse coded item

Discussion
This study provided a psychometric assessment of the

Hungarian version of PROMIS-GH and developed popu-
lation reference values for its physical and mental health

@ Springer

subscales in Hungary. We used both classical test theory
and IRT methods to establish the psychometric properties
of the measure. PROMIS-GH subscales showed no ceil-
ing and floor effects. All assumptions of IRT (unidimen-
sionality, local independence and monotonicity) were met.
Although the Omega Hierarchical value was below the
tentative benchmark for GPH, it is important to empha-
size that PROMIS-GH is inherently a multidimensional
measure, and therefore, individual subscale values within
the range of 0.6 and 0.8 seem appropriate both for Omega
Hierarchical and ECV [36, 37]. The goodness of fit to the
graded response model was acceptable with a few items
misfitting. We found no measurement invariance for any
sociodemographic characteristics. Strong correlations
were found between corresponding PROMIS-GH sub-
scales and SF-36 physical and mental health composite
scores. Mean GPH and GMH T-scores in the Hungarian
general population were 49.0 and 47.7, respectively.

It is worthwhile to compare our findings about the psy-
chometric performance of PROMIS-GH to those of earlier
psychometric studies among members of the general popula-
tion in the Netherlands and the US [10, 23]. First, unidimen-
sionality was supported with negligible deviations in each
study. No local dependence was detected in the Hungarian
and Dutch general population samples. The coefficients of
the Mokken scale analysis showed that monotonicity was
supported in the Hungarian and Dutch samples, and an inter-
esting similarity occurred that in both studies the Global06
item had the smallest distance between the thresholds (Hun-
garian: — 2.879 to — 0.252; Dutch: — 2.668 to — 0.055).
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Fig.2 Item characteristic curves of items of the Global Physi-
cal Health and Global Mental Health subscales. Global02=qual-
ity of life, Global03 =physical health, Global04=mental health,
Global05 =satisfaction ~ with  discretionary  social  activities,

The range of item difficulty values (b) were very similar in
all three general population studies with small differences
at both ends (US: — 3.0 to 1.5, Hungarian: — 3.7 to 1.7,
Dutch: — 3.7 to 1.9) [10, 23]. Ranges of item discrimination
parameters (a) were similar for both subscales with slight
differences between the US and Dutch studies [10, 23].
While the item discrimination parameters of the Hungarian

@ Springer

Global06 =physical function, Global07 =pain (reverse coded 5-level
item), Global08 =fatigue, Globall0=emotional problems, Global
Physical Health items: Global03, Global06, Global07, GlobalO8.
Global Mental Health items: Global02, Global04, Global05, Global10

GPH were in the same range (from 1.6 to 2.3) as the previ-
ous two, the Hungarian GMH was somewhat biased due to
Global04 (from 1.7 to 8.0), as it usually ranges between 0.5
and 2.5 [31].

The Hungarian overall mean GPH and GMH T-scores
(49.0 and 47.7) were slightly lower than those of the US
reference population values (GPH: 50.0, GMH: 50.0) and
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Fig.3 Convergent validity of PROMIS Global Health subscales with
SF-36 composites and subscales. p<0.001 for all correlation coef-
ficients (Spearman’s). PROMIS-GH =Patient Reported Outcomes

higher than the Dutch values (GPH: 45.2, GMH: 44.7), sug-
gesting that the Hungarian general population is in a bet-
ter health status than the Dutch (Online Resource 2). By
contrast, the standardized Dutch SF-36 physical (49.7) and
mental health composite score (52.1) were somewhat higher
than the Hungarian scores (48.3 and 48.2), implying that the
Dutch general population is in a better health status [51].
However, the Dutch population norm data were collected
using the SF-12 and in 1996, which may limit the com-
parison [52]. A similar pattern was observed for GPH and
GMH in the Hungarian general population as in the US and
Dutch samples, with a decreasing mean T-score with age,
and males reporting better health status than females [25,
53]. However, it should be noted that the US sample (data
collected in 2006-2007) and the Dutch sample (data col-
lected in 2016) were obtained considerably earlier compared
to this study. In addition, the US calibration sample may not
be representative for the European populations. Ultimately,

Measurement Information System-Global Health, SF-36=236-item
short form health survey

the following characteristics were associated with better
physical and mental health in the Hungarian sample: being
younger, male, having higher level of education, living in
towns, student status, having a higher level of income, hav-
ing no chronic diseases and reporting better self-perceived
health on the first question of the SF-36.

A surprising finding of this study is that the Hungarian gen-
eral population reported better overall health status than the
Dutch general population. Life expectancy in the Netherlands
is almost one year higher (81.5) than the weighted EU aver-
age (80.6), while life expectancy in Hungary is almost five
years (75.7) behind the weighted EU average [54]. In terms of
government funding, compulsory and voluntary health insur-
ance and out-of-pocket payments, the Netherlands has one of
the highest per capita spending on healthcare in the EU, while
Hungary continues to fall behind the EU average in this regard.
The greatest contrast might be in the fact that in 2019, 75%
of the Dutch general public reported that they were in good

@ Springer
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health, and this figure did not reach 60% in Hungary in the
same year [54]. However, the comparison of PROMIS-GH
scores between these two countries is limited by the fact that
the Dutch sample was not representative for some important
sociodemographic and health-related characteristics of the
general population, such as employment and marital status,
income and the prevalence of chronic diseases [25].

This study has a few limitations. Our data were collected
during the pandemic that might have influenced health status
of the general population. However, a recent study has shown
that the COVID-19 pandemic had negligible impact on the
health status of US patients measured by PROMIS-GH [55].
Furthermore, self-reported health status on the first question of
SF-36 in our study was very similar to what had been reported
in a pre-COVID online general population survey in Hungary
in 2019 [56]. Selection bias might have occurred as online
panel data collections may be subject to possible self-selection
and underrepresentation of certain groups (e.g. those without
internet access) [57]. Another limitation is the cross-sectional
nature of this study that prevented us from assessing test—retest
reliability and responsiveness of PROMIS-GH.

In conclusion, this study provided an extensive psychomet-
ric analysis of the Hungarian PROMIS-GH in a large general
population sample and established general population refer-
ence values for Hungary. Future research is recommended to
replicate this general population study after the COVID-19
pandemic and further test psychometric properties of the Hun-
garian PROMIS-GH in paper-and-pencil surveys, longitudinal
studies and with various patient populations.

Supplementary Information The online version contains supplemen-
tary material available at https://doi.org/10.1007/s10198-023-01610-w.
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