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Abstract 

Background Health is a fundamental aspect of many scientific disciplines and its definition and measurement 
is the analytical core of many empirical studies. Comprehensive measures of health, however, are typically precluded 
in survey research due to financial and temporal restrictions. Self-rated health (SRH) as a single indicator of health, 
on the other hand, exhibits a lack of measurement invariance by age and is biased due to non-health influences. In 
the three-item Minimum European Health Module (MEHM), SRH is complemented with questions on chronic health 
conditions and activity limitations, thus providing a compromise between single indicators and comprehensive 
measures.

Methods Using data from the German Ageing Survey (2008 & 2014; n = 12,037), I investigated the feasibility 
to combine the MEHM into a generic health indicator and judged its utility in comparison to SRH as a benchmark. 
Additionally, I explored the option of an extended version of the MEHM by adding information on multimorbidity 
and the presence and intensity of chronic pain.

Results The analyses showed that both versions of the MEHM had a good internal consistency and each represented 
a single latent variable that can be computed using generalized structural equation modeling. The utility of this 
approach showed great promise as it significantly reduced age-specific reporting behavior and some non-health 
biases present in SRH.

Conclusions Using the MEHM to measure generic (physical) health is a promising approach with a wide array 
of applications. Further research could extend these analyses to additional age groups, other countries, and establish 
standardized weights for greater comparability.

Keywords Health measurement, Minimum european health module, Self-rated health, Generic health

Background
Whatever the specific definition, health is a fundamen-
tal aspect of people’s lives and, accordingly, of many sci-
entific disciplines. Correspondingly, its definition and 
measurement are the analytical core of many empirical 

studies with the validity of results being determined by 
decisions made in this regard. However, financial and 
temporal restrictions typically preclude a comprehensive 
health measurement via extensive scales, performance 
measures, or the collection of biomarkers. Thus, espe-
cially multi-thematic surveys often opt to only ask for the 
respondent’s self-rated health (SRH) to measure (physi-
cal) health as this single indicator potentially provides a 
comprehensive and inclusive measurement of health and 
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has been shown to predict, among other outcomes, mor-
tality [1, 2].

However, one major drawback of using SRH in empiri-
cal research is it’s unclear scaling. As a fully labeled 5 
point item, using SRH as a (quasi) metric variable is, to 
say the least, controversial. Thus, it is typically dichoto-
mized into good vs. poor health [3], resulting in a loss of 
available variance and restricting its use to certain statis-
tical methods, i.e., methods that are suitable for binary 
data. To fix this, it would be beneficial to utilize the full 
variance of SRH in an interval scaled generic health 
measure to avoid scaling issues and allow for its use in 
additional statistical procedures.

Further, recent studies have shown that SRH exhibits 
some properties that question its suitability to validly and 
robustly measure generic health, e.g., age-specific health 
determinants and standards, i.e., lack of measurement 
invariance [4–6], or systematic influences of non-health 
characteristics even after controlling for comprehensive 
health information, i.e., non-health biases [7, 8]. There-
fore, to efficiently utilize SRH’s potential for inclusive 
generic health measurement and to increase the validity 
of research based on SRH, it would be desirable to rectify 
these drawbacks. As a lot of substantive survey research, 
e.g., on the relationship of work or family and health, is 
based on time-sensitive multi-thematic surveys, any 
attempt to do so has to make use of as little additional 
questionnaire items as possible.

The Minimum European Health Module (MEHM), 
as proposed by Robine & Jagger in 2003 [9], comple-
ments SRH with a general question on chronic health 
conditions and another question on any health-related 
activity limitation, which is also known as the Global 
Activity Limitation Indicator (GALI). Apart from the 
obvious brevity of this module and its wide availabil-
ity as a standard Eurostat module for collecting health 
information, its indicators other than self-rated health 
reflect the two most important health domains used 
by respondents to rate their health as has been shown 
in more recent research, i.e., functioning and chronic 
health conditions [5, 6], and cover other degrees of 
objectivity than SRH.

Thus, the MEHM can, when combined into a single 
summary score, be seen as a promising compromise 
between using the highly subjective single-indicator SRH 
and time-intensive, comprehensive scales. Such a sum-
mary measure of generic health could then be used in 
various ways to measure or account for health. For exam-
ple, given a sufficient level of comparability, it might be 
used to compare health outcomes between different soci-
etal groups or as a consequence of policy interventions 
or different health behaviors. Other than that, it might 
also be used to incorporate overall health as a major 

independent variable in multivariate analyses, e.g., to 
study health as a prerequisite for labor market participa-
tion or family formation. Lastly, it could also simply be 
used to ‘control for health’, as is regularly done in multi-
variate analyses where health is considered to play a sig-
nificant role but is itself not the focus of the analyses.

The analyses of this paper can be broadly grouped into 
two parts. Firstly, I investigate the feasibility of combin-
ing items of the MEHM into a single generic physical 
health indicator. In order to do so, I compare Cronbach’s 
α between different age groups to evaluate if the MEHM-
items are internally consistent and then use generalized 
structural equation modeling (GSEM) as a means for 
confirmatory factor analyses to extract health measures 
from the MEHM-variables. The remainder of the analy-
ses are focused on judging these health indicators’ util-
ity in comparison to SRH as the current de facto state of 
the art for short generic health measurement by com-
paring the extent that different non-health aspects bias 
the health indicators after controlling for a wide array of 
health information.

Methods
For the analyses of this paper, I used data from German 
Ageing Survey (DEAS). The DEAS is a nationally repre-
sentative panel study for the German population aged 
40–85 and consists of four baseline (i.e., cross-sectional) 
samples from the years 1996, 2002, 2008 & 2014, which 
were then followed for multiple years in case of giving 
written consent using questionnaires including topics 
such as health and well-being. The interviews were con-
ducted using CAPI with an additional drop-off question-
naire left with the respondents to fill out later [10, 11]. 
I restricted the analyses of this paper to the baseline 
samples of 2008 & 2014 as the older baseline samples, 
i.e., 1996 and 2002, lacked various variables needed for 
the analyses of this paper. Further, I chose not to use any 
panel waves, to avoid biases due to panel mortality or 
survivorship biases that can be expected in longitudinal 
samples. The two data sets used here provided MEHM 
data for 12,037 respondents (6,102 women and 5,935 
men).

As an additional alternative to the standard three-
item version of the MEHM, I also explored the use of 
an extended version of this indicator, tentatively named 
MEHM+, by adding information on multimorbidity (i.e., 
0/1/2+ chronic health conditions) and the presence and 
intensity of chronic pain. The former addition aimed to 
give a more detailed view on chronic health conditions 
as opposed to their broad (non-)existence while I added 
pain due to its great importance in explaining SRH in 
previous research [5, 6]. All following analyses in the 
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Results section are shown both for the MEHM and the 
MEHM+ version separately.

Accordingly, the MEHM(+) variables used in this paper 
are described in the following. An overview of the distri-
butions of the MEHM(+) variables can be found in Table 
S1 in the appendix. For a full documentation of all DEAS 
variables see [12, 13].

• Self-Rated Health (SRH): Respondents were asked 
to rate their present state of health with five answer 
categories ranging from “very good” to “very bad”, 
i.e., the WHO-version of SRH [14]. This variable was 
used in constructing both MEHM and MEHM+.

• Chronic Diseases and Health Conditions (CHRON): 
As the direct, global question on chronic condi-
tions was first asked in the 2014 wave of DEAS, I 
reverse engineered this variable using respondents’ 
reports on whether they were diagnosed with any 
of 19 chronic diseases and health conditions from a 
list presented to them, which was first introduced to 
the survey in the 2008 wave of the survey.1 The full 
list comprised: high cholesterol; diabetes; high blood 
pressure; heart attack, angina pectoris; cardiac insuf-
ficiency including coronary artery disease; stroke; cir-
culatory disorders in the brain; circulatory disorders 
in the legs; joint degeneration (arthrosis) of the hips, 
knees, or spine; osteoporosis; inflammatory joint or 
spinal disease (arthritis or rheumatoid arthritis); 
chronic pulmonary disease (e.g., chronic bronchitis, 
pulmonary emphysema); cancer, malignant tumor 
(including leukemia); stomach ulcer, intestinal ulcer; 
incontinence; mental illness (e.g., panic attacks, 
depression, psychosis); Parkinson’s disease; glau-
coma or macular degeneration; other chronic disease 
or health condition (only longer-term or recurring 
diseases). As CHRON was meant to represent the 
binary version of chronic diseases and health condi-
tions, I coded this variable as positive if a respond-
ent reported at least one of the conditions on this list. 
This variable was only used in the MEHM indicator.

• Multimorbidity (MULTI): This variable was con-
structed in a similar way as CHRON with the dif-
ference that it distinguishes between 0, 1, and 2+ 
chronic conditions from the full 19-item list. MULTI 
was used as part of MEHM+, replacing CHRON.

• Global Activity Limitation Indicator (GALI): This 
variable represents whether the respondents consider 
themselves to be limited  ‘in doing normal activities 
during the past 6 months due to health problems’ 

with the answer possibilities (Yes, limited a lot; Yes, 
limited a little; No, not limited at all). GALI was used 
to estimate both MEHM and MEHM+.

• Chronic Pain Intensity (PAIN): To add pain to the 
MEHM, I used self-reports on whether the respond-
ents viewed themselves as affected by “constant or 
recurring pain in the last four weeks” and, if they 
were, the corresponding intensity (I didn’t have any 
pain; very slight; slight; moderate; severe; very severe). 
This variable was only used to calculate MEHM+ as 
an additional health indicator.

The feasibility of combining the MEHM into a single health 
indicator
As means to quantitatively assess the feasibility of com-
bining the MEHM(+) into a single health score, I firstly 
examined the internal consistency of both versions by 
calculating Cronbach’s α across three age groups, i.e., 
40–54 (n = 3,871), 55–69 (n = 4,408), and 70+ (n = 
3,758) to also evaluate if the internal consistency was 
given across the age spectrum. As the scaling of all items 
used here can be considered either ordinal or binary, the 
calculation of α in this paper was based on polychoric 
correlations [15].

Then, in order to combine MEHM(+) into a single 
health score, I used Generalized Structural Equation 
Models (GSEM) with Stata 18.0 [16] to model generic 
(physical) health as a latent variable underlying responses 
to the items contained in the MEHM(+). GSEMs are an 
extension of traditional structural equation modeling, 
which also allow for the use of ordinal and binary vari-
ables and relationships. This method allows for the use of 
the full variance of SRH and the extracted latent variable 
is interval scaled, allowing for a broader scope of statisti-
cal analyses.

In order to extract the latent variable of MEHM, I ran 
GSEM-models with a latent variable determining SRH, 
GALI, and CHRON with the former two being treated 
as ordinal variables and CHRON treated as a binary vari-
able. The link functions used for this were ordered pro-
bit and probit. The latent variable was then estimated for 
each case in the sample for use in the further analyses. For 
MEHM+, I did the same with CHRON being swapped 
out for MULTI and the addition of PAIN as another vari-
able being determined by the latent health variable. In 
the case of MEHM+, all variables were treated as ordinal 
by using ordered probit as the link function.

The utility the MEHM‑indicators in comparison to self‑rated 
health
Next, to explore both new indicators’ utility, I com-
pared the resulting MEHM(+) measures regarding 

1 An analysis based on 2014’s single question instead of this version, which 
was consequently restricted to the 2014-sample, both for CHRON and 
MULTI lead to generally the same results.
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their susceptibility to age-specific reporting behav-
ior and non-health biases using SRH as a bench-
mark. To investigate potential age-related biases 
in reporting one’s health, I Z-standardized SRH 
and both MEHM(+) scores to enable a compari-
son on the same scale and then compared the aver-
age ‘health’ by indicator over the three age groups 
mentioned above. Since standards for ‘good’ health 
appear to be decreasing with age [4, 7], it would be 
expected that younger respondents’ MEHM(+) scores 
would be lower than SRH while older respondents’ 
MEHM(+) scores should reflect a more favorable 
generic health if these measures are indeed less prone 
to reporting biases due to age.

As the final part of this paper’s analyses, I analyzed 
the influence of further non-health biases on each 
health measure by employing a multi-step analytic 
approach already described in greater detail elsewhere 
[8]. In short, the first step of this approach consists of 
using a linear regression model explaining the generic 
health measure in question  with as many health indi-
cators as available in the data set. For the following 
analyses, this health model comprised all 19 individual 
chronic diseases and health conditions as well as the 
the pain indicator described above, dummy variables 
for being underweight, overweight, or obese as well 
as summary measures provided by the DEAS-team 
regarding the respondents’ physical functioning (a sub-
scale of the SF-36), lung functioning, and depressive 
symptoms [17] (the full list and the distributions of 
these variables can be found in Table S2 in the appen-
dix). The full results of these regression models can be 
found, separately by gender, in Tables S4 & S5 in the 
appendix of this paper.

In a second step, the residuals from these health 
data regressions were then used in a second regression 
model comprising various non-health indicators. To 
the extent that overall ‘health’ was explained in the first 
model, any effects in the second model constitute non-
health biases. The explained variances due to health 
information of the three health measures were substan-
tial (Women: R2

SRH = .46; R2

MEHM = .57; R2

MEHM+
 = .73; 

Men: R2

SRH = .46; R2

MEHM = .59; R2

MEHM+
 = .76), pointing 

to a considerable amount of physical health informa-
tion being controlled. Consequently, a difference in the 
effect of a non-health characteristic between two health 
indicators would suggest a difference in these indica-
tors’ susceptibility to biases due to that characteristic. 
Because both regression models use data which were 
partly collected with an additional drop-off question-
naire [17, 18], these analyses were restricted to 7,089 
respondents (3,673 women and 3,416 men).

The non-health variables used in these analyses were as 
follows (the distributions of these variables are shown in 
Table S3 in the appendix):

• Education: According to prior research, respond-
ents with higher formal education appear to rate 
similar health states more positively [19], possibly 
due to their ability to use their resources to alleviate 
negative effects of health problems. However, other 
research only found this effect for male respondents 
[8], highlighting the necessity of separate analyses 
by gender. In the DEAS data, education was avail-
able in the form of three groups that are based on 
the International Standard Classification of Educa-
tion (ISCED) representing low (ISCED 0–2), medium 
(ISCED 3–4), and high education (ISCED 5–6) [20].

• Age: Age differences in health reporting behav-
ior have long been discussed under such terms as 
‘response shift’, referring to a “change in the mean-
ing of one’s self-evaluation of a target construct” [21, 
1532] such as health, which are likely due to changing 
standards for what constitutes, e.g., ‘good’ health [22]. 
For the analyses in this paper, I used the respondent’s 
age on the day of the interview as provided by the 
DEAS-team [17].

• Region: With DEAS being a German sample, I found 
it suitable to incorporate the respondents’ region 
of residence (Northern and Southern Germany) 
into this model as it has repeatedly been shown 
that health (reports) in Germany have a strong 
regional component with Southern Germans expe-
riencing or reporting better health, e.g., in regards 
to life expectancy [23, 24] or self-rated health [25], 
which might be, at least in part, due to differences 
in living conditions [26, 27]. Accordingly, I grouped 
the respondents into people living in Southern 
Germany (Bavaria & Baden-Wuerttemberg) and 
Northern Germany (all other  states) based on the 
respondents’ residential addresses at the time of the 
interview [17].

• Income: In a similar vein to education, I also incorpo-
rated income into the analyses as a more direct meas-
ure of resources available to the respondents. In order 
to use a standardized measure of income between 
the two survey years, I chose a variable representing 
the respondent’s income position as the percentage 
points of the mean equivalent income of the Ger-
man population in the survey year as provided by the 
DEAS-team [17].

• Optimism: Previous research has shown that opti-
mism mediates the relationship between objective 
and subjective functioning [28] and that a similar 
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overall health state was more positively rated by 
respondents with a greater life satisfaction [8]. Thus, 
I included a measure of optimism in this model to 
investigate whether potential biasing effects of opti-
mism on SRH can be mitigated using a MEHM-
based approach. The measure of optimism used in 
DEAS measures the expectations of older adults 
regarding their personal future [29] and was pro-
vided as a summary variable ranging from 1 to 4 by 
the DEAS-team [17].

Results
The feasibility of combining the MEHM into a single health 
indicator
As a first indicator of the feasibility of combining the 
MEHM into a health measure, Fig.  1 displays ordi-
nal Cronbach’s α by age group for both MEHM and 
MEHM+. These results demonstrate for all three age 
groups that both MEHM-based health indicators showed 
a satisfactory internal consistency with α being well 
above the usual threshold of .70. Moreover, the α-values 
of MEHM+ were significantly greater for all age groups 
than that of plain MEHM, being consistently above the 
more restrictive .80-threshold. In short, this suggests 
both versions of MEHM-based scales exhibited adequate 
internal consistency for combining them into summary 
measures of generic health.

The results of extracting MEHM(+) as a latent variable 
representing generic (physical) health using GSEMs for 
the two MEHM-variants are presented in Fig. 2. As can 
be seen here, any effect of both latent variables on any 

manifest health measures were in line with the expecta-
tions as a more favorable rating for SRH indicated a supe-
rior latent health whilst greater activity restrictions due 
to health-problems as well as chronic health conditions 
lead to a lower generic health score for MEHM. MEHM+ 
showed the same results with also showing negative 
effects of multimorbidity and more intense chronic pain 
on latent health. Accordingly, this points to the estimated 
health measures being able to be considered to reflect a 
summary of the health information collected with the 
MEHM(+) items. All this can be seen as a confirmation 
of the feasibility of combining the MEHM into a single 
health indicator by means of GSEM.

The utility the MEHM‑indicators in comparison to self‑rated 
health
In order to judge the utility of the previously estimated 
health indicators based on the MEHM(+), Fig.  3 shows 
a comparison of the average health scores by the three 
age groups. For the sake of comparability, I Z-standard-
ized all three health measures, resulting in averages of 
0 and standard deviations of 1 for each. Using SRH as 
a reference, respondents younger than 55 years of age 
had a significantly better average generic health for both 
MEHM-measures while respondents above the age of 70 
scored significantly lower regarding their generic health. 
In other words, younger respondents’ overall health 
scores were, on average, increased for the MEHM(+) 
scores, while they were lowered for respondents age 70+. 
As older respondents are typically likely to rate similar 
health states more optimistically than younger respond-
ents [4, 7], it appears that the MEHM-scores reduced 

Fig. 1 Ordinal α by MEHM-Version and Age Based on Polychoric 
Correlations (95% CI)

Fig. 2 Results from Extracting MEHM(+) Scores as Latent Variables Using Generalized Structural Equation Modeling

Fig. 3 Comparison of Mean ‘Health’ by Age Group and Indicator 
(95% CI)
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these biases due to age-specific reporting behaviors to 
some extent. This can be seen as a positive feature of the 
MEHM(+) measures as this suggests that these health 
indicators are somewhat less susceptible to age-related 
reporting biases and, thus, better suited to serve as a 
measure of generic health across age groups.

Lastly, Fig. 4 displays T-values from regressions of non-
health indicators on each of the three health measures 
after controlling for a wide array of health information. 
The full results of these regressions can be found, sepa-
rately by gender, in Tables S6 & S7 in the appendix. For 
ease of interpretation, the most commonly used signifi-
cance levels of 1.96 (p = .05), 2.58 (p = 0.01), and 3.3 (p = 
.001) are shown as reference lines. Due to already con-
trolling for health information, any significant effects 
from non-health variables can be assumed to result either 
from health characteristics absent from the control 
model or systematic response biases that are not health-
related [8]. Any T-values greater than 0 in these analyses 
indicate that respondents with (a higher value of ) that 
characteristic gave a relatively positive rating to a similar 
health state based on the health control model. Across all 
separate models by gender and the three age groups, R2 
from health indicators was consistently and markedly 
lowest for SRH ( R2

adj. = .46 ) and greatest for MEHM+ 
( R2

adj. = .74 ) with MEHM between the two ( R2

adj. = .58 ). 
The detailed results and R2-values by gender for the 
health control models can be found in Tables S4 & S5 in 
the appendix.

As can be seen in Fig.  4, a high education had a sig-
nificant effect, i.e., bias, only for male respondents when 
using SRH as a measure of health. This indicates that 
highly educated men with a similar health state, accord-
ing to the health indicators included in the health model, 
rated their health more positively than male respondents 
with a medium education. In contrast, T-values for the 
health indicators based on MEHM(+) were closer to the 
null line and below the threshold of 1.96 for statistical 
significance. For women, a high education did not have 

a significantly biasing effect on any of the three health 
indicators, which was also true for both genders regard-
ing lower education. However, it can be seen in the fig-
ure that the T-values of high education were also slightly 
smaller in the case of women as they were close to zero 
for both MEHM(+) measures.

Regarding age, Fig. 4 demonstrates a similar picture to 
higher education as only men exhibited a significant age 
bias in SRH while the same could not be said about any 
MEHM score or women in general. However, in the case 
of age there appeared to also be a consistent gradient 
with more information going into the indicator resulting 
in smaller T-values. However, due to rather small differ-
ences in the overall size of these T-values, this finding 
should not be over-interpreted.

In the case of the region, results were less clear. 
Regional biases for men were basically unaffected by 
using the MEHM(+) measures instead of SRH, which 
were significant on the 5%-level regardless of the health 
measure used. For women, however, they appeared to 
be very slightly higher for the MEHM(+) indicators. In 
the case of MEHM, the T-value for being from Southern 
Germany was significant at the .1%-level instead of the 
1%-level, which was the case for SRH and MEHM(+). 
However, this slight difference should not be over-inter-
preted as all T-values for the regional variable were posi-
tive and significant, meaning that Southern Germans 
rated similar health states more positively than Germans 
living in the North.

Lastly, in the case of income and optimism it can 
be noted that the MEHM(+) indicators again seemed 
to reduce bias in both cases with T-values closer to 0, 
although there were no changes in statistical signifi-
cance in either case. This means that more optimistic 
respondents gave a more positive health rating to com-
parable health states, according to the health model, but 
this effect was slightly less pronounced in the case of the 
MEHM(+) measures.

Discussion
This paper set out to evaluate whether creating a (physi-
cal) health score based on the MEHM for older respond-
ents  would be feasible using GSEM and whether this 
indicator would be advantageous in comparison to SRH, 
as the current standard single-indicator of generic health 
in survey research, due to potentially being less affected by 
biases and using all of the collected variation in a metric 
health indicator. The resulting measure might be used for 
a wide variety of applications, basically whenever an over-
all measure of the health status of respondents, i.e., not 
focused on a specific domain of health, is deemed appro-
priate for the research question. This explicitly includes 
research where overall health is merely to be controlled 

Fig. 4 Influence of ‘Non-Health’ Variables on Health Measure After 
Controlling for ‘Health’ (T-values)
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for, studies where health is an important independent 
variable, or analyses in which general health is the focused 
outcome, e.g., in a (quasi-)experimental setting.

As the MEHM is a standard module of Eurostat for col-
lecting health information, it is regularly available at least 
in European surveys that are not limited to a single ques-
tion on health. For researchers or research groups design-
ing their own surveys, it also gives a widely available and 
comparable standard to collect health data. Even in cases 
where this questionnaire module is not directly available 
in its standardized form, given that the items comprising 
the MEHM reflect rather common health information, 
the measure presented in this paper can oftentimes eas-
ily be constructed or approximated from health meas-
ures available in many surveys. Thus, using the proposed 
approach, or a variation of it, to measure generic (physi-
cal) health is feasible in a wide array of multi-thematic 
surveys.

In terms of feasibility, the analyses have shown that 
both the original MEHM as well as an extended ver-
sion (MEHM+) exhibited sufficient internal consistency 
across all analyzed age groups according to Cronbach’s 
α based on polychoric correlations due to the variables’ 
binary and ordinal scaling. Estimating MEHM(+) scores 
was possible by extracting (physical) health as a latent 
variable using Stata’s GSEM and showed the expected 
results regarding the signs of each relationship between 
indicators and the latent variable.

As for the utility of these new health measures, further 
analyses on potential non-health biases have shown that 
the two MEHM(+) indicators reduced biases due to age-
related reporting behaviors and did not exhibit the statis-
tically significant biases due to high education in men as 
SRH did. Further, a reduction in bias due to high educa-
tion for women as well as income and optimism for both 
genders was apparent, although to a lesser extent. Con-
trarily, region biases were basically unaffected by using 
the new measures.

Of course, this paper can only give a first introduc-
tion to these measures and future research in addi-
tional aspects of this measure would be desirable to give 
a more detailed picture of the utility of the MEHM(+) 
approach. One such issue would be more detailed 
research into regional comparability of these measures. 
As other research has already shown, SRH can be biased 
due to the country of residence of the respondents [8, 
30], threatening its cross-country comparability. And 
even on a lower level or regional aggregation, SRH can 
suffer from biases due to regional response biases, as has 
also been shown, for example, in this paper. Therefore, 
it would be interesting to see if the MEHM(+) approach 
might be less susceptible to reporting behaviors of 
this kind and whether it would be possible to further 

attenuate these biases in the MEHM(+) framework. 
Similarly to regional biases, SRH has been shown to suf-
fer from an insensitivity to health changes [22, 31] with 
changes in SRH also appearing to be based on changes 
in different health domains depending on the cohort of 
the respondent [6]. Future research could investigate 
whether the proposed health measures are better suited 
to be used for measuring changes in health or if they 
can improve upon SRH’s well-known prognostic power 
regarding mortality [1, 2].

Despite the promising first results on these novel 
health measures presented in this paper, both the data 
used here as well as the GSEM-approach in general 
have some important limitations. Firstly, the DEAS is 
restricted to only older respondents in Germany and, 
thus, cannot be generalized beyond this scope. Further 
research on MEHM-based indicators with different sam-
ples would be highly desirable, especially to see the util-
ity of this approach to standardize the measurement of 
health across age groups, which might be considered a 
major issue for SRH [5, 6].

As with all secondary analysis, of course, the DEAS was 
also limited in the available (non-)health data that might 
be relevant for this research. For example, it might be 
interesting to see whether potential biases due to hypo-
chondriasis can be reduced in MEHM(+), as they might 
be major determinants of SRH [32].

Secondly, the approach of using GSEM to com-
pute MEHM(+) scores as a whole has some limi-
tations it shares with any latent variable or factor 
analysis approach. For example, any indicators result-
ing from such analyses are standardized to the specific 
data they are based on. Thus, while they might be useful 
to operationalize generic health in a specific study, they 
cannot be compared between two separate data sets, 
which might be desirable for some research questions. 
However, this issue might be alleviated by establishing 
‘standard weights’ from large general  population sam-
ples in the future and using these to estimate comparable 
MEHM(+) scores across data sets.

Another potential drawback of the approach is that the 
interval scaling of the MEHM(+) scores does not offer 
any obvious threshold for dichotomization. While this is 
not a problem for using the MEHM to measure generic 
health to include it, for example, in regression analyses, 
a distinction between ‘good’ and ‘bad’ health is neces-
sary for some statistical procedures, such as the calcula-
tion of health expectancies [33] or survival analyses. In 
order to use the MEHM to carry out analyses that neces-
sitate binary health outcomes, other approaches to com-
bining MEHM(+) data might be considered, e.g., latent 
class analysis. Further research on this use of the MEHM 
would be desirable.
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Lastly, given GSEMs not being a standard method for 
some researchers, additional computational efforts might 
hinder the use of MEHM(+) scores in applied research. If 
the approach can be shown to be useful in future research 
and more established, however, this issue might be solved 
by data suppliers simply providing such measures along 
with their data sets, especially if the standardized weights 
mentioned above are already available.

Conclusions
This paper has shown that an indicator based on the 
MEHM is a feasible and potentially useful, robust 
alternative to SRH as a generic (physical) health meas-
ure. Other than SRH, this health score avoids the typi-
cal scaling issues by virtue of being interval scaled and 
uses all information contained in the variable unlike 
typical dichotomization approaches for SRH. By using 
two additional questionnaire items, the described 
approach offers a method to measure generic health in 
a brief way that is more inclusive, robust, and exhibits 
less non-health biases than SRH alone. As such, this 
instrument might help to increase the validity of health-
related empirical research. Further, it can be used in 
many multi-thematic surveys given that it is based on 
an already established Eurostat questionnaire module, 
which can easily be reverse engineered in many other 
surveys due to the general nature of its content. The 
approach is also flexible in extending the health score 
with additional answer categories or other items, if 
available, to further improve the measurement as done 
in this paper with multimorbidity and pain. However, 
further research is needed to test its utility in more con-
texts and with other data sets.

Abbreviations
SRH  Self-rated health
MEHM  Minimum European Health Module

Supplementary Information
The online version contains supplementary material available at https:// doi. 
org/ 10. 1186/ s12889- 023- 16778-2.

Additional file 1: Table S1. Descriptive Statistics on Gender, Wave, and 
the MEHM(+) Variables by Year. Table S2. Descriptive Statistics on the 
Health Variables by Year. Table S3. Descriptive Statistics on Gender, Wave, 
and the Non-Health Variables by Year. Table S4. Regression Results for 
the Health Model (Female Respondents) by Generic Health Measure. 
Table S5. Regression Results for the Health Model (Male Respondents) by 
Generic Health Measure. Table S6. Regression Results for the Non-Health 
Model (Female Respondents) by Generic Health Measure. Table S7. 
Regression Results for the Non-Health Model (Male Respondents) by 
Generic Health Measure.

Additional file 2. Stata syntax used to extract the MEHM(+) scores from 
the data.

Acknowledgements
Not applicable.

Authors’ contributions
Patrick Lazarevic was responsible for the study conception and design, data 
analysis, and writing the manuscript.

Funding
This work was supported by the European Research Council (ERC) under the 
European Union’s Horizon 2020 research and innovation programme (grant 
agreement No. 725187).

Availability of data and materials
The data are available for scientific research from the German Centre of Geron-
tology (https:// www. dza. de/ en/ resea rch/ deas).

Declarations

Ethical approval and consent to participate
Not applicable.

Consent for publication
Not applicable.

Competing interests
The authors declare no competing interests.

Received: 15 March 2023   Accepted: 17 September 2023

References
 1. Idler EL, Benyamini Y. Self-Rated Health and Mortality: A Review of 

Twenty-Seven Community Studies. J Health Soc Behav. 1997;38(1):21–37.
 2. Benyamini Y. Why Does Self-Rated Health Predict Mortality? An Update 

on Current Knowledge and a Research Agenda for Psychologists. Psychol 
Health. 2011;26(11):1407–13.

 3. Manor O, Matthews S, Power C. Dichotomous or Categorical Response? 
Analysing Self-rated Health and Lifetime Social Class. Int J Epidemiol. 
2000;29(1):149–57.

 4. Oksuzyan A, Dańko MJ, Caputo J, Jasilionis D, Shkolnikov VM. Is the 
Story about Sensitive Women and Stoical Men True? Gender Differ-
ences in Health after Adjustment for Reporting Behavior. Soc Sci Med. 
2019;228:41–50. https:// doi. org/ 10. 1016/j. socsc imed. 2019. 03. 002.

 5. Lazarevič P, Brandt M. Diverging Ideas of Health? Comparing the Basis 
of Health Ratings Across Gender, Age, and Country. Soc Sci Med. 
2020;267:112913. https:// doi. org/ 10. 1016/j. socsc imed. 2020. 112913.

 6. Lazarevič P, Quesnel-Vallée A. Rating Health and Rating Change: How 
Canadians Rate Their Health and Its Changes. J Aging Health. 2022;35(7–
8). https:// doi. org/ 10. 1177/ 08982 64322 11196 54.

 7. Layes A, Asada Y, Kephart G. Whiners and Deniers: What Does Self-Rated 
Health Measure. Soc Sci Med. 2012;75(1):1–9. https:// doi. org/ 10. 1016/j. 
socsc imed. 2011. 10. 030.

 8. Lazarevič P. Biases in Assertions of Self-Rated Health: Exploring the Role 
of the Respondent, Country of Residence, and Interviewer. Comp Popul 
Stud. 2023;48:73–98.

 9. Robine JM, Jagger C. Report to Eurostat on European Health Status 
Module. Montpellier: Euro-REVES; 2003.

 10. Klaus D, Engstler H, Mahne K, Wolff JK, Simonson J, Wurm S, et al. 
Cohort Profile: The German Ageing Survey (DEAS). Int J Epidemiol. 
2017;46(4):1105–1105g. https:// doi. org/ 10. 1093/ ije/ dyw326.

 11. Deutsches Zentrum für Altersfragen - FDZ. SUF Deutscher Alterssurvey 
(DEAS) 1996–2021. 2022. https:// doi. org/ 10. 5156/ DEAS. 1996- 2021.M. 001.

 12. Motel-Klingebiel A, Wurm S, Engstler H, Huxhold O, Jürgens O, Mahne K, 
et al. German Ageing Survey (DEAS): The Second Half of Life. Berlin: German 
Centre of Gerontology; 2010. https:// doi. org/ 10. 5156/ DEAS. 2008.D. 002.

 13. Engstler H, Groh A, Klaus D, Mahne K, Spuling S, Wetzel M, et al. Ger-
man Ageing Survey (DEAS): Instruments of the Fifth Wave 2014. Berlin: 

https://doi.org/10.1186/s12889-023-16778-2
https://doi.org/10.1186/s12889-023-16778-2
https://www.dza.de/en/research/deas
https://doi.org/10.1016/j.socscimed.2019.03.002
https://doi.org/10.1016/j.socscimed.2020.112913
https://doi.org/10.1177/08982643221119654
https://doi.org/10.1016/j.socscimed.2011.10.030
https://doi.org/10.1016/j.socscimed.2011.10.030
https://doi.org/10.1093/ije/dyw326
https://doi.org/10.5156/DEAS.1996-2021.M.001
https://doi.org/10.5156/DEAS.2008.D.002


Page 9 of 9Lazarevič  BMC Public Health         (2023) 23:2392  

•
 
fast, convenient online submission

 •
  

thorough peer review by experienced researchers in your field

• 
 
rapid publication on acceptance

• 
 
support for research data, including large and complex data types

•
  

gold Open Access which fosters wider collaboration and increased citations 

 
maximum visibility for your research: over 100M website views per year •

  At BMC, research is always in progress.

Learn more biomedcentral.com/submissions

Ready to submit your researchReady to submit your research  ?  Choose BMC and benefit from: ?  Choose BMC and benefit from: 

German Centre of Gerontology; 2015. https:// doi. org/ 10. 5156/ DEAS. 
2014.D. 002.

 14. Jylhä M. What Is Self-Rated Health and Why Does It Predict Mortality? 
Towards a Unified Conceptual Model. Soc Sci Med. 2009;69(3):307–16.

 15. Gadermann AM, Guhn M, Zumbo BD. Estimating Ordinal Reliability for 
Likert-Type and Ordinal Item Response Data: A Conceptual, Empirical, 
and Practical Guide. Pract Assess Res Eval. 2012;17(3):1–13. https:// doi. 
org/ 10. 7275/ n560- j767.

 16. StataCorp. Stata: Release 18. College Station: StataCorp LLC; 2023. Statisti-
cal Software.

 17. Engstler H, Hameister N, Schwichtenberg-Hilmert B. German Ageing 
Survey (DEAS): User Manual SUF DEAS2014, Version 4.1. Berlin: German 
Centre of Gerontology (DZA); 2021.

 18. Engstler H, Hameister N, Schwichtenberg-Hilmert B. German Ageing 
Survey (DEAS): User Manual SUF DEAS 2008, Version 3.2. Berlin: German 
Centre of Gerontology (DZA); 2021.

 19. Shmueli A. Socio-Economic and Demographic Variation in Health and 
in Its Measures: The Issue of Reporting Heterogeneity. Soc Sci Med. 
2003;57(1):125–34.

 20. Engstler H, Stuth S, Alcantara AL, Luitjens M, Klaus D, Schwichtenberg-
Hilmert B, et al. German Ageing Survey - Deutscher Alterssurvey: 
Documentation of Instruments and Variables - Instrumenten- und Vari-
ablendokumentation. Berlin: German Centre of Gerontology - Deutsches 
Zentrum für Altersfragen; 2022. https:// doi. org/ 10. 5156/ DEAS. 1996- 
2021.D. 001.

 21. Schwartz CE, Sprangers MAG. Methodological Approaches for Assessing 
Response Shift in Longitudinal Health-Related Quality-of-Life Research. 
Soc Sci Med. 1999;48(11):1517–30.

 22. Spuling SM, Wolff JK, Wurm S. Response Shift in Self-Rated Health after 
Serious Health Events in Old Age. Soc Sci Med. 2017;192:85–93.

 23. Kibele EUB, Klüsener S, Scholz RD. Regional Mortality Disparities in Ger-
many: Long-Term Dynamics and Possible Determinants. 2015;67:241–70.

 24. Mühlichen M, Lerch M, Sauerberg M, Grigoriev P. Different Health Sys-
tems – Different Mortality Outomce? Regional Disparities in Avoidable 
Mortality Across German-Speaking Europe, 1992–2019. Soc Sci Med. 
2023;329(115976):1–17.

 25. Lampert T, Schmidtke C, Borgmann LS, Poethko-Müller C, Kuntz B. Subjek-
tive Gesundheit Erwachsenen. Deutschland. 2018;3(2):64–70.

 26. Kroll LE, Schumann M, Hoebel J, Lampert T. Regional Health Differences: 
Developing a Socioeconomic Deprivation Index for Germany. J Health 
Monit. 2017;2(2):98–114.

 27. Plümper T, Laroze D, Neumayer E. The Limits to Equivalent Living Condi-
tions: Regional Disparities in Premature Mortality in Germany. J Public 
Health. 2018;26:309–19.

 28. Warner LM, Schwarzer R, Schüz B, Wurm S, Tesch-Römer C. Health-
Specific Optimism Mediates Between Objective and Perceived Physical 
Functioning in Older Adults. J Behav Med. 2012;35(4):400–6.

 29. Brandstädter J, Wentura D. Veränderungen der Zeit- und Zukunftsper-
spektive im Übergang zum höheren Erwachsenenalter: Entwicklung-
spsychologische und differentielle Aspekte. Z Entwicklungspsychologie 
Pädagogische Psychol. 1994;26(1):2–21.

 30. Jürges H. True Health vs. Response Styles: Exploring Cross-Country Differ-
ences in Self-Reported Health. Health Econ. 2007;16(2):163–78.

 31. Galenkamp H, Huisman M, Braam AW, Deeg DJH. Estimates of Pro-
spective Change in Self-Rated Health in Older People Were Biased 
Owing to Potential Recalibration Response Shift. J Clin Epidemiol. 
2012;65(9):978–88.

 32. Barsky AJ, Cleary PD, Klerman GL. Determinants of Perceived Health 
Status of Medical Outpatients. Soc Sci Med. 1992;34(10):1147–54.

 33. Robine JM, Jagger C, Mathers CD, Crimmins EM, Suzman RM, Peron Y. 
Determining Health Expectancies. Chichester: Wiley; 2003.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in pub-
lished maps and institutional affiliations.

https://doi.org/10.5156/DEAS.2014.D.002
https://doi.org/10.5156/DEAS.2014.D.002
https://doi.org/10.7275/n560-j767
https://doi.org/10.7275/n560-j767
https://doi.org/10.5156/DEAS.1996-2021.D.001
https://doi.org/10.5156/DEAS.1996-2021.D.001

	Measuring generic health using the minimum european health module: does it work and is it better than self-rated health?
	Abstract 
	Background 
	Methods 
	Results 
	Conclusions 

	Background
	Methods
	The feasibility of combining the MEHM into a single health indicator
	The utility the MEHM-indicators in comparison to self-rated health

	Results
	The feasibility of combining the MEHM into a single health indicator
	The utility the MEHM-indicators in comparison to self-rated health

	Discussion
	Conclusions
	Anchor 16
	Acknowledgements
	References


