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impact of disease severity on quality of
life and cost of illness in patients of hand
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Methods: Hundred patients of hand eczema were recruited and evaluated for morphological patterns of o,
the condition, hand eczema severity index and quality of life (Dermatology Life Quality Index questionnaire).

All patients were subjected to patch tests with Indian standard series, cosmetic series and personal or
work-related products. The economic burden of hand eczema was measured by both its direct and indirect
costs.

Results: Morphologically, chronic dry fissured eczema 36 (36%) was the most common pattern followed
by mixed type 19 (19%), hyperkeratotic palmar eczema 15 (15%), vesicular eczema with recurrent eruption
9 (9%), nummular eczema 7 (7%) and wear and tear dermatitis 7 (7%). Seventy nine patients gave
positive patch test results. Etiological profile of the most common allergens, as established with a patch
test, include potassium dichromate 18 (18%) followed by cetrimonium bromide 17 (17%), nickel 16 (16%),
gallate 14 (14%), garlic 9 (9%) and patient's own product 8 (8%). Allergic contact dermatitis was the most
common clinical pattern of hand eczema seen in 45 (45%) patients, followed by an irritant 14 (14%) and a
combination of both 13 (13%). The average total cost of illness was INR 13,783.41 (0-93,000) per individual
per year with an average direct cost of INR 2,746.25 + 1,900 and indirect cost of INR 4911.73 + 13237.72,
along with a positive correlation with the Dermatology Life Quality Index (P = 0.00). The hand eczema
severity index was marginally correlated with direct costs (P = 0.07) and highly correlated with indirect
costs (P =0.024).
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Cost of illness of Hand Eczema

Conclusion: Hand eczema has a huge impact on the quality of life and economic consequences.

Limitations: In our study, parameters like Dermatology Life Quality Index and hand eczema severity
index could have been affected by the chronicity of disease as being a tertiary referral centre, most of the
recruited patients had severe and persistent hand eczema at the time of visit. Also, cost of illness was

based on retrospective calculations on recall basis.
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Introduction

Hand eczema is a multifactorial, common dermatological
disorder with a the chronic and relapsing course.'
Predisposing endogenous factors and external factors both
play important roles in hand eczema causation. A poor
prognosis is associated with a young age of disease onset,
history of atopic dermatitis and extensive involvement with
eczema. Hand eczema is, usually disabling or distressing to
the sufferer, difficult to treat and likely to negatively impact
the quality of life. This leads to psychosocial interference,
sleep or mood disturbance, change of daily activities and
cessation of hobbies. Thereby, it emphasizes the need for
a detailed evaluation using the Dermatology Life Quality
Index subscales to identify the psychosocial impact of the
disease.? It is broadly assumed that the costs incurred by
patients of chronic hand eczema are significant. ** However,
despite its great medical and socioeconomic importance,
there is a paucity of data that addresses the cost of illness
and economic factors in chronic hand eczema. Most of the
studies have originated from Germany and Europe, where the
cost of illness was found to be highly influenced by gender,
occupation, sick leaves and severity of the disease.** As there
may be significant sociocultural differences, we decided to
study the impact of disease on the quality of life and assess
the direct and indirect cost of illness in patients with hand
eczema.

Methods

The present cross-sectional study recruited patients from
the outpatient department of Guru Teg Bahadur Hospital,
New Delhi, over a period of 15 months from January 2015
to March 2016. The institutional research ethics committee
approved the study. After a written and informed consent,
each patient with hand eczema, fulfilling the inclusion
criteria (clinically established hand eczema in a patient above
16 years of age, willing to undergo patch test), and absence
of exclusion criteria (pregnant or breastfeeding and current
treatment with systemic immunosuppressive medication) was
recruited in the study. As per the predesigned case record form,
a detailed comprehensive history about their hand eczema,
symptoms, duration, occupational details, aggravating
factors, treatment, atopy, sick leaves, recurrence and the
total cost of illness in last 12 months (direct and indirect)
was elicited. Atopic status of patients was established based
on personal or family history of atopy as per Hanifin and
Rajka criteria and/or raised serum immunoglobulin E and the

presence of atopy stigmata. Direct expenses included medical
costs including the cost of prescribed and nonprescribed
drugs, transportation cost while indirect expenses covered
lost workdays (e.g. sick leave), loss of productivity and the
possible need for a change of jobs. Hand eczema severity
index and quality of life were assessed using the Dermatology
Life Quality Index questionnaire. Laboratory investigations
like hemogram, absolute eosinophilic count and serum
immunoglobulin E were carried out. After complete clinical
examination and recording of details pertaining to the nature,
extent and morphology of lesions, the patients were subjected
to patch testing. Patch testing was performed after clearance
of eczema and withdrawal of therapy with topical steroids
and included assessment of the probable relevant contactants
in each individual patient. Any cosmetic cream or emollient
used by the patient was used during testing. The protocol
established by the International Contact Dermatitis Research
Group was adopted throughout the study.® The antigens
used for the procedure included the Indian standard series
of 25 antigens and cosmetic series of 43 antigens, which
were approved by the Contact and Occupational Dermatosis
Forum of India and marketed by Systopic Pharmaceuticals
Ltd., India, and other relevant allergens—as per the case
history. Homemakers and other patients who reported a
history of cooking were also tested with vegetable extract in
1:5 dilution with sterile water (other patients including cooks
and vegetable vendors). Patch test reading was taken on Day
2 (48 h) and Day 4 (96 h). It was interpreted using criteria laid
down by International Contact Dermatitis Research Group
and classified into the following clinical types on the basis of
relevant criteria for the classification of chronic hand eczema
subtypes: ¢

a.  Allergic contact dermatitis: Positive patch test for
relevant allergen and/or allergen avoidance successful
in preventing flares and/or presence of eczema
spreading

b.  Irritant contact dermatitis: Excessive contact of hands
with water or irritants, either private or occupational

c.  Atopic hand eczema: A family history of atopy and/
or history of atopy (allergic rhinitis or asthma) and/or
raised serum IgE and atopy stigmata

d. Not specified: When a patient was patch test negative
and did not fit into criteria of atopy and no obvious
history of wet work” or contact with irritant was
present
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e. Allergic contact dermatitis + atopic hand eczema:
Patch test positive with relevant antigen either in
personal use or workplace along with the personal
history of atopy

f.  Allergic contact dermatitis + irritant contact
dermatitis: Patch test positivity with a relevant or
correlating antigen along with a history of wet work
or contact with known irritants

All statistical analysis was carried out using the Statistical
Package for the Social Sciences (SPSS) software version 20.0.
The categorical comparison was done by Chi-square/
Fischer’s test. Nonparametric tests like the Mann—Whitney
and Kruskal-Wallis tests were applied to find a correlation
between categorical and continuous variables. Spearman’s
correlation was applied to find the correlation between the
continuous variables.

Results

The mean age of the patients with hand eczema was
35.62 (18-64) years with a majority of patients belonging
to the age group of 1847 years (85%). The occupation
of the patients inducted in the study included housewives
40 (40%), masons 15 (15%), clerical worker 8 (8%),
students 7 (7%), factory workers 5 (5%) and miscellaneous,
including hairdresser, painter, health care worker,
shopkeeper, electrician, teacher, driver, farmer, vegetable
vendor, butcher and tailor.

Clinical presentation

Morphologically, chronic dry fissured eczema was the most
common pattern seen in 36 (36%) of patients followed by
mixed type (19%), hyperkeratotic palmar eczema (15%),
vesicular eczema with recurrent eruption (9%), nummular
eczema (7%) and wear and tear dermatitis (7%).

Patch test

Out of the 100 patch-tested patients, 79 (79%) patients
gave positive patch test results [Table 1], while 21% had a
negative result. Potassium dichromate 17 (37.7%) was the
most common sensitizer in males, while in females it was
nickel 15 (27.2%). A positive response to work-related
antigen was found in masons 15 (100%), factory workers
2 (40%), homemakers 21 (52.5%) and clerical workers
2 (25%). Out of the 79 patients with positive patch tests, 23
had hand eczema severity index score of more than 12; 33
had a score between 6 and 12 and 23 had a score less than 6.
At the time of statistical analysis, the patch test positivity was
found to be marginally correlated with the severity index of
hand eczema (P = 0.062). Allergic contact dermatitis was the
most common clinical pattern of hand eczema observed in
45 (45%), followed by an irritant contact dermatitis 14 (14%)
and a combination of both 13 (13%). Overall, 50 (50%) of
the patients had a personal history of atopy, with females (31)
outnumbering males (19) and 23 (23%) had a family history
of atopy.
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Table 1: Etiological profile of the most common allergens
established with a patch test

Allergens Males (n=45), Females (n=55), Total, n
n (%) n (%) (%)
Potassium 17 (37.7) 1(1.8) 18 (18)
dichromate
Nickel 1(2.2) 15 (27.2) 16 (16)
Cetrimonium 11 (24.4) 6 (10.9) 17 (17)
bromide
Propyl gallate 8 (17.7) 6 (10.9) 14 (14)
Garlic 0 9 (16.3) 909
Personal product 5 (11.1) 3(5.4) 8 (8)
Thiomersal 3 (6.6) 3(54) 6 (6)
PPD 3 (6.6) 2 (3.6) 5(5)
Onion 0 1(1.8) (D)
Ginger 0 1 (1.8) 1(1)

PPD=Paraphenylenediamine

Investigations

The average serum immunoglobulin E value was
368.4 + 267.4, with a median value of 370. However, its
values were not found to be correlated with the atopic status
of the patients. The average absolute eosinophilic count value
was 314 + 266 (median = 231.50). Surprisingly, again no
positive correlation between absolute eosinophilic count and
atopy was evident (P = 0.506).

Hand eczema severity index and dermatology life quality index
The median value for the hand eczema severity index score
was 9.0 (2.0-88). The mean hand eczema severity index
score was higher in males as compared with females but was
statistically insignificant (P = 0.231). Upon further analysis,
after stratifying based on the cutoff values, 33.3% of the
males had a hand eczema severity index score of more than
12 compared with 18.2% females (P = 0.216). The average
Dermatology Life Quality Index score was 8.18 £ 3.4 (2-22),
with no significant difference between males and
females (P = 0.231). A highly significant correlation was
evident between the Dermatology Life Quality Index and
the hand eczema severity index (P = 0.001). As depicted
in Table 2, the evaluation of subscales of the Dermatology
Life Quality Index questionnaire revealed that the items
itchy, sore, painful and evaluating social embarrassment
were most affected seen among 94 patients of hand eczema,
followed by the third item that asked about interference
with daily activities (80), enquiring about problems with
close friends/relatives/partner (72), asking about prevention
from working or studying (62) and the item that addressed
problems because of treatment (57). The least affected
was the item that evaluated the social or leisure activities
affecting 53% of the patients. Social embarrassment because
of hand eczema was observed in 94 (94%) of the patients,
out of which 49 (52%) being affected a lot and 12 (12.7%)
reporting that they were very much affected. Hand eczema
caused interference with daily activities in 80 (80%) of the
patients.
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Cost of illness

The average total cost of illness was INR 13,783.41
(0-93,000) per individual per year with an average direct
cost of INR 2,746.25 + 1,900 and indirect cost of INR
4911.73 £ 13237.72 [Table 3]. The direct and indirect costs
positively correlated with the Dermatology Life Quality
Index (P = 0.00) and the hand eczema severity index. The
direct, as well as the indirect cost of illness, increased with
higher hand eczema severity index value (P = 0.040, 0.021,
respectively). Among the 15 patients working as masons,
11 (73.3%) had a total cost of illness more than INR 5185
per year. Interestingly, a change of occupation attributable to
exacerbation of hand eczema was reported by only 3 masons
out of the 100 study subjects.

Discussion

In our study, the majority of the females with hand eczema
were engaged in household work (72.8%) and males in
unskilled work, such as that of a mason, laborer, farmer,
factory worker, etc.

Contact sensitization in the present study [79%; Table 1] was
comparable with Sharma et al.® (80%) and Bajaj® (80.3%)
and much higher than Hald et al'® (45.6%) and Handa

Cost of illness of Hand Eczema

et al." (65%). The higher frequency of contact sensitization
could be attributed to extensive antigen testing of patients
in our and some of the previous studies. '>'* In our study,
potassium dichromate was the most common sensitizer. In
addition, it was also the most common sensitizer in males
17 (37.7%) as compared with females 1 (1.8%; P = 0.0001).
Cetrimonium bromide, a water-soluble cationic quaternary
surfactant, was the second most common sensitizer in our
study 17 (17%)—I11 (24.4%) in males and 6 (10.9%) in
females. The next common sensitizer was nickel sulfate
16 (16%). Interestingly, contact sensitization to gallate was
seenin 14 (14%) of our cases—8 (17.7%) males and 6 (10.9%)
females. A few Indian'*'¢, as well as Western studies'”', have
reported allergic contact dermatitis because of propyl gallate,
in the form of depigmentation and/or cheilitis. However, none
of them was specific for hand eczema. Therefore, we suggest
patch testing of all patients with suspected allergic contact
dermatitis with cosmetic series, using their own products like
creams or cosmetics, must be carried out to avoid missing
this allergen.

Our study attempted to characterize different clinical
subtypes. Allergic contact dermatitis 45 (45%) was the
most common clinical pattern of hand eczema, followed by

Table 2: Distribution of DLQI subscales for the study population and difference according to gender

Items Grade
Not at all (0) A little (1) A lot (2) Very much (3)
Male Female Total Male Female Total Male Female Total Male Female Total
(n=45) (n=55) (n=45) (n=55) (n=45) (n=55) (n=45) (n=55)
Itchy, sore, painful 3 3 6 13 9 22 16 28 44 13 18 31
Social embarrassment 2 4 6 17 16 33 23 26 49 3 9 12
Interference with daily 8 12 20 26 24 50 9 16 25 2 3 5
activities
Influence on clothes 45 55 100 0 0 0 0 0 0 0 0 0
wearing
Social or leisure 21 26 47 15 13 28 8 13 21 1 13 14
activities affected
Difficulty in sport 45 55 100 0 0 0 0 0 0
Prevention from 21 17 38 9 18 27 11 17 28 4 3
working or studying
Problems with close 7 21 28 23 21 44 15 10 25 0 3 3
friends/relatives/partner
Sexual difficulties 45 55 100 0 0 0 0 0 0 0
Problem because of 15 28 43 21 15 36 7 11 18 2
treatment

DLQI=Dermatology Life Quality Index

Table 3: Resource use and distribution of total cost on gender basis for the last 12 months

Gender Direct cost, mean (range) (INR) Indirect cost (lost wages), Total cost, mean
Transportation Cost of Cost of nonprescribed mean (range) (INR) (range) (INR)
cost prescribed drugs drugs (OTC)
Males (n=45) 935.23 (0-10,000)  1655.45 (0-10,000) 477.95 (0-4000) 10998.84 (0-82,500) 13783.41 (0-93,000)

Females (1=55) 554.73 (0-7000) 165227 (0-18,000)

166 (0-1200)

152.73 (0-3000) 7524.39 (0-24,000)

OTC=0ver the counter, INR=Indian rupee

666
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allergic contact dermatitis with atopic hand eczema 19 (19%),
allergic contact dermatitis with irritant contact dermatitis
13 (13%), atopic hand eczema 7 (7%) and 2% could not be
classified into any of the subtypes. Irritant contact dermatitis
was significantly more in females13 (23.6%) versus males
1 (2.2%) (P = 0.002), in accordance with a recent Danish
study by Diepgen et al.” 1t could be attributed to the impact
of domestic wet work.

Contact sensitization in atopic patients is a matter of debate.
High prevalence of hand involvement in patients with active
atopic dermatitis has been reported by Simpson et a/.,® while
Suman et al. reported a much lower percentage (36%) of
atopic patients compared with the present study (50%). In
the present study, the difference may be attributed to the
evaluation of the history of atopy and childhood eczema,
absolute eosinophilic count and serum immunoglobulin E,
along with the diagnostic criteria (Hanifin and Rajka), rather
than using diagnostic criteria alone as was done in the latter
study.

The chronicity and frequent recurrences of hand eczema
lead to a massive impact on the quality of life. In an
American observational study, 80% of their patients
experienced negative psychosocial interference, sleep or
mood disturbance, change of daily activities and cessation
of hobbies.? A single small Indian study of 46 patients
concluded that impairment of quality of life was mainly
dependent on increased frequency (>4 episodes/year)
and not on the hand eczema severity.?! The Dermatology
Life Quality Index is a valid objective tool to measure the
quality of life.?> A positive correlation between it and the
hand eczema severity index shows a close relationship
between quality of life and disease severity and supports
measurement of the Dermatology Life Quality Index as a
clinically relevant parameter. Interestingly, hand eczema
contributed to reluctance in social and leisure activities in
53 (53%) of the patients, with females 13 (23.6%) getting
affected “’very much,” significantly more (P = 0.002) as
compared with males 1 [1.8%; Table 2]. However, we could
not come across any study comparing grades of subscales
with gender or any other parameter.

The cost-of-illness studies identify and measure the monetary
estimate of the total burden of a particular disease. These
studies are valuable because they give an insight into the
factors that contribute to high costs incurred by this often
disabling disease, and thereby help in the prevention of the
disease or use of effective treatment. Therefore, it is surprising
that despite its great medical and socioeconomic importance,
there is a paucity of data that addresses the cost of illness
and economic factors in chronic hand eczema. Most of the
studies have originated in Europe, and have emphasized that
the costs associated with chronic hand eczema are affected
not only by disease severity but also by the relationship of
chronic hand eczema to work (causal and/or affecting work

Cost of illness of Hand Eczema

performance).” A study involving 10 European dermatology
departments found that more than 50% of cases of hand
eczema were reported to be work-related chronic hand
eczema.*

In a questionnaire-based study including 1,238 subjects of
hand eczema by Meding ef al., 21.4% reported sick leave of
a minimum of 7 days on at least one occasion. Cortesi et al.*
evaluated the cost of illness in patients with severe chronic
hand eczema refractory to standard therapy with topical
potent corticosteroids by calculating direct (e.g. drug
treatment and travel) and indirect (i.e. loss of productivity)
mean costs/patient-month. Overall, calculated mean costs
turned out to be 418.3 €/patient-month, with a loss of
productivity contributing 43.7%, and hospitalization and
travel contributing 16.1% and 10.3%, respectively. Diepgen
et al® studied the cost of illness in occupational hand
eczema patients in which the societal costs associated with
occupational hand eczema amounted to 8,799 € per patient,
maximally attributable to productivity losses that highlight
the impact of hand eczema on work productivity. There
was no substantial difference in the costs generated in the
preceding 12 months between patients with low and high
disease severity at their assessment visit. The average total
cost of illness was INR 13,783.41 per individual per year
with average direct cost INR 2,746.25 and indirect cost INR
4911.73 in the present study. Direct, as well as indirect costs,
have a significant correlation with hand eczema severity
index (P = 0.040, 0.021) [Table 3]. Indirect cost (lost wages)
relates more with severity because the more severe the
disease, more likely it is to affect the working ability of the
patient with hand eczema and lead to absence from work,
In addition, significantly, most of the patients in the present
study were daily wage workers. Further, the total cost of
illness also was highly correlated with the Dermatology Life
Quality Index (P = 0.00). The total cost of illness, as well
as quality of life, were found to be highly influenced by the
history of sick leaves in the past 12 months (P = 0.00, 0.017,
respectively), while a change of occupation was reported by
only three male masons in our study.

Conclusion

It may be concluded that impaired quality of life and loss
of productivity are the most important consequences in
patients of hand eczema. Appropriate treatment is necessary
to improve patient health and productivity, which will
contribute to reducing societal costs. Patch testing should
ideally include Indian standard, cosmetic series, plant series,
patients own products and other work-related antigens in
appropriate dilution. It is imperative to evaluate the quality of
life, including subscales to identify the psychosocial impact
of the disease. The limitations of our study include the lack of
population representation, as this was a hospital-based study;
bias toward more chronic disease because of ours being a
tertiary, referral center and that the estimation of cost of
illness was based on retrospective calculations.
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