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SIGNIFICANCE
Daily clinical practice shows that, for chronic hand eczema, 
self-reported and physician-reported severity may differ 
and may influence treatment success. This study found low 
levels of agreement between dermatologists’ and patients’ 
assessments of the severity of the condition. Statistical 
analysis showed that women and older people tended to 
assess the severity of their condition differently compared 
with the dermatologist’s perspective. At follow-up patients 
assessed their chronic hand eczema as less severe com-
pared with their dermatologist. To ensure better treatment 
success, dermatologists should take into account the perso-
nal views of patients regarding their chronic hand eczema.

Self-assessment of general health status has a signifi-
cant influence on patient-related outcomes. The aims of 
this study were to investigate and compare the level of 
agreement between patients’ and dermatologists’ as-
sessments of the severity of chronic hand eczema. From 
the German registry “German Chronic Hand Eczema Pa-
tient Long-Term Management Registry” (CARPE), 1,281 
pairs of patients with chronic hand eczema and their 
dermatologists were included. Of these, 788 pairs ser-
ved as a comparison 2 years after baseline. Concordance 
analyses found that complete concordance between pa-
tients’ and dermatologists’ assessments were 16.62% 
at baseline and 11.47% at follow-up. Overall, patients 
assessed their chronic eczema at baseline as more se-
vere than did the dermatologists; whereas, at follow-
up, patients assessed their condition as less severe than 
the dermatologists’ assessment. Bangdiwala’s B sho-
wed lower values of concordance for womens’ and ol-
der patients’ self-assessment with the dermatologists’ 
assessments. In conclusion, dermatologists should 
consider the patient’s perspective and the individual’s 
assessment of their chronic hand eczema in order to 
provide effective care in clinical practice.
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Chronic hand eczema (CHE) is a complex, multifac-
torial dermatological disease that is challenging to 

diagnose and to treat (1). CHE has a severe impact on 
patients’ quality of life and places a financial burden on 
patients and on society (2, 3). The exact prevalence of 
CHE in Germany is unknown; different studies estimate 
it to be in the range 2.6–16% of the population, depending 
on the population investigated (e.g. general population, 
patients’ occupations) (4). Therapy for CHE comprises 
topical treatments, systemic treatments, ultraviolet (UV) 

phototherapy and the use of emollients/moisturizers (1, 
5). Prevention measures and behavioural changes are 
also required, especially in occupational settings. Worse-
ning or relapse of CHE can be significantly reduced by 
avoiding risk factors in daily life (6). Patients are thus 
“the primary source of their own care” (7). 

Self-reported health (SRH) plays an increasingly 
important role in clinical studies (8). It is robust to con-
textual factors and short-term influences (8–10) and is 
derived from a complex spectrum of physical and psy-
chological domains of health (8, 11). Thus, the patient’s 
subjective assessment offers a valuable complement to 
the physician’s assessment. In particular, the predictive 
powers of such assessment, with respect to all-cause 
mortality (8, 10–13) and long-term sick leave (14), have 
been documented. 

The concordance of external, health-related factors, 
such as the number of physician visits and a 5-fold gra-
ded self-assessment of health status were investigated 
in 1980, demonstrating correlations between objective 
criteria and SRH (15). However, only a few other studies 
have addressed the concordance of SRH and physician-
reported health (PRH) (9, 16–21). 

The aim of this study was to analyse the concordance 
of assessments of severity of CHE between patients 
and dermatologists. This knowledge is important, since 
discordance could lead to impaired treatment success.
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MATERIALS AND METHODS

Data source

The data for this secondary analysis was taken from the German 
Chronic Hand Eczema Patient Long-Term Management Re-
gistry (CARPE) (original German title: Chronisches Handekzem- 
Register zum Patienten-Langzeitmanagement). It enrolled a total 
of 1,281 patients between 2009 and 2016 and is the largest registry 
of its kind worldwide. CARPE is described in detail elsewhere 
(22–26). Previous analyses showed high correlations of the pa-
tients’ assessments of severity of their CHE and their quality of 
life (22, 24, 25).

Ethics approval for the original study was obtained from the 
Ethics Committee of the Medical Faculty of Heidelberg (S-
433/2008) and all data protection guidelines were followed in the 
collection, analysis and archiving of the data.

The severity of hand eczema was determined by a dermatologist, 
using the photoguide-based Physician Global Assessment (PGA) 
(23). The patient was asked to mark their self-assessment on a 
visual analogue scale (VAS) with the endpoints “0: Clear” and 
“10: Severe skin lesions”, based on the question “How severe do 
you currently classify your hand eczema?”. Transfer of the VAS 
results into the database was precise to the nearest decile.

To harmonize the 2 scales, patient assessments were also trans-
formed into 5 categories. Scale values < 2 correspond to the PGA 
degree “clear”, 2–3.9 to the PGA degree “almost clear”, 4–5.9 to 
the PGA degree “moderate”, 6–7.9 to the PGA degree “severe”, 
and 8–10 to the PGA degree “very severe”. This is consistent with 
the approach taken in a similar study (9).

Statistical analysis

Cohen’s weighted kappa (k^ω) is commonly used to quantify inter-
rater agreement of polytomous ordinal measurement objects. 
However, this measure is not very reliable when inhomogeneous 
marginals are present (27). For this reason, Bangdiwala’s weighted 
B (B^

ω) was used (28). Since this method that is not a common sta-
tistical procedure, it is explained in more detail here. Simulations 
showed that this method is much less sensitive to inhomogeneous 
margins, more robust in the face of empty table rows, and overall 
more conservative compaired to kappa (27). To accommodate the 
ordinal nature of the evaluation criteria, linear Cicchetti-Allison 
weighting (29) was chosen to penalize deviations uniformly across 
the rating spectrum (30). However, as with all statistics for mea-
suring interrater-agreement, the direction of the deviation is not 
taken into consideration.

In addition, Bangdiwala’s B adds a visual aspect to the other-
wise commonly encountered single parameter measurement of 
concordance, which can provide new insights on its own and is 
not available in conventional concordance measures (28, 30). 
This central element of the concordance measure developed by 
Bangdiwala is the “agreement chart”, which is a visualization of 
a k*k contingency table. It consists of an area of n*n, where n 
is the sum of all rating processes. Within this area, k rectangles 
are arranged, starting from the coordinate (0,0) to (n,n), where k 
represents the number of individual, ordinal rating criteria. Their 

dimensions result from the absolute frequency of the rating criteria 
of both evaluating instances. Within these rectangles, concordance 
or deviation from the diagonal of the contingency table are repre-
sented by further rectangles with different shading. Black indicates 
concordance, lighter shading represents stronger deviations from 
the diagonal of the contingency table (31). Comparable to the 
kappa statistic, a single ratio for agreement can be derived, which 
accounts for chance agreement (28).

The “path of the rectangles” (31) also provides information on 
the extent to which the raters tend to prefer certain rating criteria. 
This can be read from the deviation of the rectangles from the 
diagonal of the agreement chart or their dimensions. In the case 
of an “optimal” inter- and intra-rating distribution, all k rectangles 
would be squares for which the diagonal between (0,0) and (n,n) 
is a mirror axis. 

For a further specification of the analysis the cases were cate-
gorized by sex and age cohort.

The age groups were based on the following thresholds: 
18–30 years = early professional phase, 31–50 years = central 
professional phase, 51–65 years = late professional phase,  
66–75 years = early senior phase, 75+ years = late senior phase. 
Due to methodical limitations, age group 75+ years was excluded 
from the analysis.

Statistical analyses were performed using R 4.0.3 with the 
packages of the tidyverse (32) and vcd for the B statistics (33).

RESULTS

Descriptive statistics 
A total of 1,281 records of severity assessment of patient-
dermatologist pairs were available at baseline. At follow-
up 24 months later 788 participants and their treating 
dermatologist remained in the cohort (follow-up survey 
rate 61.51%). Of these participants, 53.7% were female. 
Mean age was 46.98 years (standard deviation (SD) 13.55, 
range 18.01–84.33 years). Hand eczema had persisted for 
a mean of 12.78 years (SD 8.44, range 2–53 years).

After mathematically aligning the patient assessment 
with the PGA the ratings were cross-tabulated (Table I). 
Complete agreement between SRH and PRH in the 
individual categories ranged from 0% to 9.86% at base-
line and from 0% to 5.41% at follow-up.

Measurement of concordance
The marginal size of the black areas in the agreement 
charts (Fig. 1) in relation to the total size of the respective 
rectangles shows the low concordance on the diagonals 
that could already be read from Table I. There was very 
little concordance for the rating criteria at the ends of the 
spectrum. Agreement between patients and dermatolo-

Table I. Cross-tabulation of self-reported health (SRH) and physician-reported health (PRH) values at baseline and after 2 years

Baseline 2-year follow-up

1 2 3 4 5 1 2 3 4 5

1 0.64% 1.59% 3.26% 3.42% 1.19% 0% 0.64% 8.25% 21.78% 13.14%
2 1.75% 9.86% 8.19% 3.58% 0.4% 0.13% 5.41% 11.73% 7.09% 1.8%
3 4.13% 20.19% 5.8% 0.79% 0.24% 0.64% 9.54% 5.41% 1.16% 0.26%
4 6.76% 10.1% 2.7% 0.32% 0.08% 0.64% 5.54% 1.42% 0.52% 0.26%
5 9.3% 4.45% 1.11% 0.16% 0% 1.8% 1.93% 0.64% 0.13% 0.13%

1=clear, 2=almost clear, 3=moderate, 4=severe, 5=very severe.

http://medicaljournalssweden.se/actadv
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gists was found only in the categories “almost clear” (2) 
and “moderate” (3).

At baseline the rating mostly differs by only 1 cate-
gory (e.g. a PRH rating of 2 and SRH rating of 3 result 
in deviation between the raters of 1. This accounts for a 
larger proportion of the dark-grey rectangle in the cor-
responding area). Concordance and slight deviations 
almost fill the entire field. Complete concordance was 
16.62% at baseline and 11.47% at follow-up.

The discrepancies increased significantly in the margi-
nal categories, indicated by a larger proportion of lighter 
grey areas. Extreme cases were found in which patients 
had classified their hand eczema as “clear” (1), whereas 
dermatologists had classified it as “very severe” (5) and 
vice versa. At baseline this proportion is 10.49%; at 
follow-up it is 15.07%.

Divergent trends for the paths of the rectangles were 
evident for both time-points. While the assessment 
of severity by the patients at baseline was relatively 
homogeneously distributed over the 5 categories (bet-
ween 10% and 30% of the total), 66% of assessments 

by the dermatologists were concentrated in the middle 
categories 2 and 3. A shift therefore occurred towards 
the coordinate (0, n) below the diagonal. At follow-
up, the dermatologists’ assessments were distributed 
relatively homogeneously (between 15.6% and 30% of 
the total) except for the category “clear”, while 70% 
of the patients rated their hand eczema as “clear” or 
“almost clear”.

Overall, patients rated their skin condition at study 
entry as more severe than did their treating dermatolo-
gists. After completion of the study period the remaining 
patients subjectively experienced significantly less severe 
hand eczema than was assessed by their dermatologists. 
Bangdiwala’s weighted B statistic yielded a value of  B^

ω  =  
0.573 at basline and B^

ω =  0.498 at follow up. 
In contrast to Cohen’s kappa, Bangdiwala’s B has 

empirically derived interpretations of its values, which 
follow the categories of kappa as established by Landis 
& Koch (34). With values above 0.49, there was a low 
substantial agreement between the ratings at both points 
in time.

Fig. 1. Agreement chart of self-
reported severity (SRH) and 
physician-reported severity (PRH) 
values at baseline and after 2 
years (1=“clear”, 2=“almost clear”, 
3=“moderate”, 4=“severe”, 5=“very 
severe”) (black = SRH and PRH identical, 
dark grey= SRH and PRH differ by one 
severity categorie, grey= SRH and PRH 
differ by two severity categories, light 
grey= SRH and PRH differ by three severity 
categories. 

Fig. 2. Relative frequency of self-reported health (SRH) values by sex at baseline and after 2 years. (1=“clear”, 2=“almost clear”, 
3=“moderate”, 4=“severe”, 5=“very severe”). Regarding the chosen severity, it could be seen that women assessed their hand eczema as “severe” 
or “very severe” more often than men after 2 years and only half as often as “clear”. These differences could not be shown for baseline.

http://medicaljournalssweden.se/actadv
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Socio-demographic influences
At baseline, women showed a lower concordance with 
their dermatologists regarding assessment of CHE than 
did men (women: B^

ω = 0.562, n = 688; men: B^
ω = 0.571, 

n = 593). However, the differences between the values for 
both sexes were not striking and the deviations did not 
affect the qualitative assessment of the agreement. After 
24 months, however, men fell below the threshold of 0.49 
to only moderate agreement (34) compared with women 
(women: B^

ω =  0.494, n = 419; men: B^
ω =  0.468, n = 357). 

Overall, however, no substantial correlation of sex as the 
sole criterion and rating concordance was evident (Fig. 2).

It could be seen that the concordance at baseline 
decreased steadily with increasing age. Younger people 
(age range 18–30 years) agreed to a greater extent with 
the assessment by the treating dermatologist than did 
older people. In addition, women showed consistently 
lower agreement with the assessment by the treating 
dermatologist than did men. The difference, however, 
was less clear at 24-month follow-up. Women up to 
30 years of age showed a much higher agreement with 
the assessment by the treating dermatologist than did 
men of the same age (women: B^

ω  =  0.643, n  =  64; men: 
B^

ω  =  0.534, n  =  45). The same was true for women and 
men aged 66-75 years (women: B^

ω  =  0.408, n  =  29; men: 
B^

ω  =  0.268, n = 22) (Fig. 3).
The observed general tendency for patients to rate 

their CHE as significantly more severe than did the 
treating dermatologist at the time of the initial survey 
was consistent across both sexes and all age cohorts, as 
was the inversion of the relationship at 2-year follow-up. 
Dermatologists’ and patients’ ratings at follow-up were 
also more likely to differ from each other by more than 
1 severity rating category. 

DISCUSSION

A number of studies referring to patient’s general health 
have investigated concordance between dermatologists 
and patients assessments (16–19, 21). The concordance 
rates described range from 37.8% (21) to 59.6% (18), 
which is significantly higher compared with the results 
of the current study. Apart from one study (19), the study 
populations were always older individuals (58+ years). 

Three other studies included patients with atopic 
dermatitis (AD) (35–37), one included patients with pso-
riasis (38). One compared the assessment of the current 
severity of AD on a 3-point scale in 687 dermatologist-
patient pairs. Here, 11.2% of the patients evaluated 
the disease as more severe, and 20.2% as less severe 
compared with their dermatologists’ evaluation. Concor-
dance was 68.6% (37). Two other AD studies compared 
concordance by other means, but also reported higher 
severity ratings by patients (35, 36). Another study com-
pared the self-assessments of 502 patients with psoriasis 
using the PGA score, and found 13% overestimation 
and 26% underestimation of severity compared with the 
dermatologists’ assessments. Complete concordance was 
61% (38). The agreement values in all four studies were 
higher than those described here.

A self-assessed “overestimation” of the patient’s health 
and an underestimation of the severity of CHE compa-
red to the dermatologists assessment could be shown in 
the present analysis. This is in line with the findings of 
an other studie that found twice as high proportions of 
overestimation than underestimation (9). The current 
study even found a ratio close to 3:1. This may be an 
effect due to participation in this registry study and the 
associated expectations among patients of treatment and 
success. Inclusion in a registry study may itself serve as 

Fig. 3. Weighted B- 
values for concordance 
by sex and age cohort 
at baseline and after 2 
years (B > 0.49=substantial 
agreement, B < 0.49 = 
moderate agreement).

http://medicaljournalssweden.se/actadv
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a kind of “therapy”: The CARPE-patients were regularly 
scheduled for study visits and received close evaluation 
of their skin disease and treatments. This may raise ex-
pectations of success similar to a placebo effect. These 
expectancy effects have been described in the field of 
psychotherapeutic interventions (39).

The sex differences in the assessment of severity of 
CHE in the current study were consistent with study 
results on general health and pain perception among 
men and women. Women reported significantly worse 
SRH scores than men (40), which may have its origin 
in social norms and gender-stereotypical behaviour in 
environments such as the workplace (41). The influence 
of the patient’s sex on general pain perception showed 
that women exhibit higher sensitivity to pain (42, 43). 
This may also have a decisive influence on the assessment 
of the subjectively perceived severity of CHE. It can be 
hypothesized that women might perceive their CHE to be 
more painful than men and therefor rate it as more severe.

Study limitations and strengths
A limitation of the current analysis is that the assessment 
scales of patients and dermatologists were not congruent. 
While dermatologists were asked to divide their mea-
surements into 5 fixed categories according to uniform 
criteria using the PGA, patients marked their assessment 
on a VAS. The transfer into 5 uniform categories was 
linear, according to purely metric criteria. It remains 
open whether this static subdivision is theoretically 
tenable or whether the perception of severity follows 
non-linear criteria leading to differently broad assessment 
categories. One published study shows evidence that the 
recent state of the skin disease could affect the patient’s 
recollection of former states and therefore influence a 
VAS rating (44). Even though not explicitly asked to 
rate the severity of the condition compared with earlier 
states, patients will be likely to use them as reference for 
their answers. This might have influenced their answers. 
In accordance with the comment on another study (38), 
it should be emphasized that the patient’s perspective 
often incorporates different, non-medical aspects into the 
assessment of severity or general health. This does not 
mean that patient-related outcomes are less valid, but that 
they often do not receive the same awareness as the der-
matologists’ perspective. Concordance analyses on health 
or disease state therefore inevitably suffer from validity 
problems from a measurement-theoretical perspective. 
The PGA rating focuses solely on the morphology of the 
CHE and is also subjective in nature, which can increase 
discordance even further. Also, different levels of expe-
rience among the dermatologists with CHE and the PGA 
rating could have influenced the results.

The strength of the current study is the extensive data 
basis of the analyses, which is almost twice as large as 
in comparable studies. Using follow-up data to analyse 

the changes in the patients’ assessment of severity of 
their CHE gives credit to the development over time of 
CHE under treatment. Using a concordance measurement 
that takes the special structure of the data into account 
and includes graphical supplementation, underlines the 
reliability of the findings and is superior to the commonly 
used kappa statistic.

Conclusion
This study demonstrates differences in the assessment of 
CHE between patients (especially women) and derma-
tologists. In conclusion, dermatologists should focus in 
particular on “health optimists” (9), patients who assess 
their disease as less severe than it is clinically classified 
by dermatologists and who might show less adherence 
to treatment because they consider the need for therapy 
differently. At the same time, “health pessimists” may 
have the impression that their dermatologist does not 
take their disease perception seriously. It is recommended 
that dermatologists ask the patients about their subjective 
perception of the disease independently of severity and 
treatment, as this may improve therapy success.
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