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Abstract

Introduction: Dermatophytosis is a superficial cutaneous mycosis and is steadily progressing to epidemic proportions in India.
Various factors such as steroid overuse and misuse are currently making its treatment challenging. The study examines various
sociodemographic characteristics, clinical factors, and steroid abuse in patients with dermatophytosis and also assess their qual-
ity of life (QOL).

Methods: A hospital based cross sectional study was carried out for a period of 1 year among adult patients with dermatophytosis
after obtaining informed written consent. Sociodemographic and clinical details were recorded, and QOL was assessed with the
Dermatology Life Quality Index (DLQI) questionnaire.

Results: Among 550 patients analyzed, the most common dermatophytosis was tinea (n = 408/550, 74.18%), dominated by tinea
cruris and tinea corporis. Steroid abuse was frequent (n = 511/550, 92.90%), the most common being clobetasol propionate (n =
26/52, 50%). Hypopigmentation and atrophy were the most common side effects (53.52%). The mean DLQI was 14.44 * 7.29 in
males and 15.78 + 6.26 in females. DLQI scores were statistically influenced (p < .05) by steroid abuse, low socioeconomic status,
young adult status, widespread tinea, and poor hygiene.

Conclusions: Dermatophytosis was found to have a significant adverse impact on QOL. As seen in this study, the widespread abuse
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of steroids may be a leading cause of the emergence of recalcitrant tinea in India.
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Introduction

Dermatophytoses are cutaneous mycoses that infect the nails,
skin, and hair. Causative organisms are fungi belonging to three
genera: Microsporum, Trichophyton, and Epidermophyton. Der-
matophytoses constitute the most common infective dermatoses
encountered in dermatology outpatient departments (1). It is es-
timated that superficial fungal infections affect roughly 20 to 25%
of the world population (2). The reported prevalence of dermato-
phytosis in India ranges from 36.6 to 78.4% (3, 4). This is attrib-
utable to socioeconomic status, promiscuity, prolonged contact
with animals, poor hygiene conditions, and environmental fac-
tors such as high temperatures and relative humidity, which pro-
vide conditions favorable to fungal dispersion and development
(5). Many studies have been carried out on quality of life (QOL) in
chronic skin conditions such as psoriasis, vitiligo, and urticaria,
but there are only limited studies assessing QOL in dermatophy-
tosis (6-8). Verma et al. reported a very large and extremely large
effect on the Dermatology Life Quality Index (DLQI) for 26.3% and
40.8% of dermatophytosis patients, respectively (9). A similarly
significant impact on QOL was recently reported by Narang et al.
and Mushtaq et al. (10, 11).

The study examines various sociodemographic characteristics,
clinical factors, and steroid abuse in patients with dermatophyto-
sis and also assess their quality of life (QOL).

= Corresponding author: chauhanpayal89@gmail.com

Methods
Study design and setting

This was a descriptive, observational, cross-sectional study con-
ducted in the dermatology department of a tertiary care hospital
in northern India from July 2018 to June 2019, using the STROBE
checklist. Ethical clearance was obtained from the Institutional
Ethics Committee. A total of 550 patients were analyzed on their
first visit to the hospital, with zero drop-out. No patients refused
to participate in the study. Consecutive patients of both sexes
over 18 years old were included after obtaining written informed
consent. A detailed clinical history was taken, and cutaneous le-
sions were examined. Thereafter, the lesions were subjected to
mycological examination (performed with 10% KOH for all skin
scraping samples) on the first visit. Patients with both clinical
diagnosis of dermatophytosis and positive mycological findings
were recruited. No follow-up was performed. Exclusion criteria
were patients under 18 years old and patients with a negative KOH
examination.

Patient assessment
A detailed history was taken, including demographic factors such

as age, sex, occupation, education, and monthly income. The pa-
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tients were asked about the onset and progression of symptoms,
precipitating factors, hygiene habits, family involvement, comor-
bidities, history of atopy, seasonal exacerbation, treatment taken,
and use of steroids (topical, oral, or both). A cutaneous examina-
tion was conducted to document clinical type(s) of tinea, number
of areas involved, morphology, and skin changes related to steroid
abuse.

Assessment of QOL was performed using the DLQI (12). Patients
were asked to self-administer the DLQI questionnaires in English
or Hindi. For illiterate patients, questions were read out and ex-
plained to them in a language understood by them, and their re-
sponses were recorded accordingly. The DLQI questionnaire (used
after formal written permission) grades QOL by assessing the fol-
lowing domains: a) physical symptoms and feelings (Q1, Q2), b)
daily activities (Q3, Q4), c) leisure (Q5, Q6), d) work/school (Q7),
e) personal relationships (Q8, Q9), and f) treatment (Q10). Each
question is scored on a four-point Likert scale (score 3—0) with
regard to the problems faced the previous week due to the disease.
The final DLQI score is the sum of all scores (0—30) and is inter-
preted as follows: 0—1 = no effect on the patient’s life, 2—5 = small
effect, 6-10 = moderate effect, 1120 = very large effect, and 21-30
= extremely large effect.

Statistical analysis

Statistical analysis was performed using SPSS software (version
26; SPSS Inc., Chicago, IL, USA). The quantitative variables were
expressed as mean * standard deviation, and the qualitative
variables were expressed in percentages. The association of DLQI
scores with disease characteristics was performed using a t-test,
one-way analysis of variance (ANOVA), and post-hoc Bonferroni
test, as applicable.

Results
Demographic data

A total of 550 patients with dermatophytosis were enrolled in the
study, of which 62.91% (n = 346/550) were males. The male-to-fe-
male ratio was 1.69:1. The age of the patients ranged from 18 to 77,
with a mean age of 32.14 + 12.17. The most prevalent age group was
18 to 30, corresponding to 55.27% of the patients (n = 304/550).
Out of 550 patients, 89.63% (n = 493/550) were literate, further
classified into patients that had completed primary, secondary, or
tertiary education. A total of 60.54% of patients (n = 333/550) were
in the monthly income group of 5,000 to 15,000 rupees.

Two hundred and forty-two patients (44%) had a recent on-
set of tinea, with a disease duration of less than 6 months. The
average duration of disease was 11.86 + 14.31 months. A history
of seasonal exacerbation was present in 45.81% of patients (n =
252/550). Out of these, 86.11% (n = 217/252) had experienced it dur-
ing the summer. A known history of diabetes was found in only
3.09% of cases (n = 17/550), and only 5.81% of cases (n = 32/550)
had atopy.

Various combinations of tinea cruris, tinea corporis, or tinea
faciei were experienced by 74.18% of patients (n = 408/550). When
presented alone, tinea cruris was the most common variant in
63.38% (n = 90/142). The clinico-demographic characteristics of
patients are summarized in Table 1.
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Hygiene practices

A total of 87.27% of patients (n = 480/550) reported taking a daily
bath, and most of the rest (9.45%, n = 52/550) took baths about
three times a week (Fig. 1). Up to 92% (n = 506/550) said they
use soap when bathing. Among patients not using soap, 52.27%
(n = 23/44) said that using soap aggravates the disease. A total
of 95.09% (n = 523/550) reported using a towel. Among these,
14.72% (n = 77/523) washed their towel on alternate days, 35.56%
(n = 186/523) washed their towel twice a week, 17.59% (n = 92/523)
washed their towel once a week, and 34.41% (n = 180/523) washed
their towel less than once a week. A total of 47.03% of cases (n =
246/550) shared their towel with their family members. Altogether,
24.91% (n = 137/550) reported using an antiseptic solution, such
as Dettol® or Savlon®. A total of 83.27% of patients (n = 458/550)
reported changing undergarments daily. Regarding laundering,
using a washing machine was reported by 33.64% (n = 185/550),
washing by hand by 63.82% (n = 351/550), and both by 2.54% (n =
14/550). A total of 92.54% (n = 509/550) use squat toilets.

Steroid abuse

Use of topical steroids to treat fungal infections either singly or
in combination was found in a staggering 92.90% of patients (n =
511/550). Out of these, 89.82% (n = 459/511) used steroids in com-
bination formulations with various antifungals and antibiotics.
When used as a single agent (n = 52), clobetasol propionate was
the most commonly used topical steroid in 50% of patients (n =
26/52), followed by beclomethasone in 23% (n = 12/52), mometa-
sone in 21% (n = 11/52), and fluticasone in 6% (n = 3/52).

Table 1 | Clinico-demographic characteristics.

Characteristics n (%)
Total respondents 550 (100.00)
Sex Male 346 (62.91)
Female 204 (37.09)
Age groups 18-30 years 304 (55.27)
» 30 years 246 (44.73)
Education None (illiterate) 57 (10.36)
Primary 110 (20.00)
Secondary 189 (34.36)
Tertiary 194 (35.27)
Income (rupees) ¢5,000 59 (10.73)
5,000-15,000 333 (60.55)
15,000-30,000 95(17.27)
»30,000 59 (10.73)
Employment Unemployed 128 (23.27)
Employed 280 (50.91)
Others 142 (25.82)
Duration of illness 0-6 months 242 (44.00)
6 months — 1 year 204 (37.09)
> 1year 104 (18.18)
Type of tinea Tinea corporis 44 (8.00)
Tinea cruris 90 (16.36)
Tinea faciei 8 (1.45)
Combination 408 (74.18)
Seasonal variation Summer 217 (39.45)
Winter 10 (1.82)
Rainy 25 (4.55)
No effect 298 (54.18)
Personal/family history of atopy No 518 (94.18)
Yes 32(5.82)
Personal history of diabetes No 533(96.91)
Yes 17 (3.09)
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Figure 1 | Hygiene practices observed in patients with dermatophytosis.

Steroid use was recommended by pharmacists in about 28.36%
of patients (n = 145/511), followed by MBBS (bachelor of medicine,
bachelor of surgery) doctors, homeopathy/Ayurvedic doctors,
friends and family, and self-medication, and rarely by a derma-
tologist (Fig. 2). A total of 59.49% of patients (n = 304/511) used
steroid creams intermittently, and the remaining 40.51% (n =
207/511) used a cream continuously for more than 6 weeks. Out of
these, 33.26% (n = 170/511) had cutaneous side effects due to topi-
cal steroid use. The most common side effect was hypopigmenta-
tion, seen in 31.17% (n = 53/170), followed by atrophy in 22.35%
(n = 38/170), striae in 14.70% (n = 25/170) (Fig. 3), telangiectasia
in 12.35% (n = 21/170), acneiform eruption in 9.41% (n = 16/170),
hirsutism in 5.88% (n = 10/170), and a combination of various cu-
taneous side effects in 4.11% (n = 7/170).

DLQI in relation to various parameters

A statistically significant difference (p < 0.05) was noted in mean
DLQI among both sexes, different age groups, education level of
patients, income status, duration of illness, clinical types of tinea,
history of steroid use, and bathing frequencies, as shown in Table 2.

The inter-group comparison of mean DLQI was performed us-
ing the posthoc Bonferroni test. When DLQI was compared among
different age groups, the difference was found to be significant.
The mean DLQI was significantly higher among those 18 to 30
years old (16.49, p = 0.005) and 31 to 40 years old (14.38, p = 0.023)
when compared to patients over 60 (8.76).

The DLQI in relation to various parameters was studied. It was
significantly higher in females, illiterates versus those with tertiary
education (16.91  6.21 vs. 14.34 % 7.02, p = 0.001), patients with
longer duration of disease (14.45 + 6.93 for < 6 months vs. 16.84 +
6.72 for > 1 year, p = 0.026), those with monthly income less than
5,000 rupees versus monthly income over 30,000 rupees (16.58 *
7.13 Vs. 12.95 = 6.26, p = 0.027), those with bathing frequency twice
a week versus daily (16.78 + 7.18 vs. 14.77 £ 7.00, p = 0.023), those

1.27%

16.36%

2.73%

14.91%

B Dermatologist M Friends/ Family ®MBBS wmSelf ™ Ayurvedic ™ Pharmacist M Others

Figure 2 | Recommendation or prescription of steroids in dermatophytosis.

Figure 3 | Tinea corporis with striae and atrophy due to prolonged application
of topical steroids.
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who change undergarments more than once a week versus daily
(15.65 + 06.85 vs. 12.86 + 07.28), and those with towel washing fre-
quency once a week or less versus more than once a week (16.79 +
06.90 V8. 13.56 + 7.10).

The mean DLQI was also found to be higher in patients that
hand launder their clothes versus machine laundering (15.21 + 6.89
vs. 14.51 = 7.09) and in patients that had more than one type of tin-
ea versus only one type of tinea (15.87 + 6.69 vs. 11.88 + 6.77; Fig. 4),
without any significant difference in DLQI in individual variants.

Figure 4 | Tinea corporis with a well-defined, annular, polycyclic, scaly plague
with a raised erythematous border without central clearing. Patchy areas of hy-
popigmentation are visible.

Discussion

An alarming increase in chronic and recurrent dermatophytosis
has been reported in India in recent years. Baur et al. reported
dermatophytosis as the second most common infectious disease
(10.7%, n = 24/225) seen in the outpatient department of a tertiary
medical center in Calcutta (Kolkata). The same study also reported
that tinea infection (37.5%) was second only to folliculitis among
common causes of recurrent visits to the dermatology outpatient
department. Similar reports indicating the extent of this condi-
tion exist from other centers in India, namely Odisha, Himachal
Pradesh, and West Bengal (13-15).

As the magnitude of dermatophytosis has increased in India,
so has the use of topical steroids. As an anti-inflammatory drug,
it swiftly but temporarily reduces erythema, scaling, and itching
in tinea. Patients then keep using these drugs on their own for
several weeks to months. They finally present to a dermatologist
with the consequences of this overuse in the form of striae, hypo-
pigmentation, skin atrophy, hypertrichosis, and sudden worsen-
ing of symptoms on withdrawal of topical steroids. Recent studies
indicate that use of over-the-counter topical steroid preparations
has been greater than even topical antifungals in dermatophyto-
sis patients (16).
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Table 2 | Dermatology Life Quality Index (DLQI) by various parameters.

Parameters DLQl + SD p-value
Sex
Male 14.44 £7.29 0.028
Female 15.78 £ 6.26
Age groups (years)
18-30 16.49+7.18 0.005
31-40 14.38 + 6.85
41-50 13.66 + 6.08
51-60 11.83 +6.02
»60 8.76 + 4.82
Education
None (illiterate) 16.91+6.21 0.001
Primary 16.07 £ 6.53
Secondary 15.38+7.31
Tertiary 14.34+£7.02
Monthly income (rupees)
¢<5,000 16.58 +7.13 0.027
5,000-15,000 15.35+6.83
15,000-30,000 13.75£7.32
»30,000 12.95+6.26
Duration of illness
<6 months 14.45 £ 6.93 0.026
6 months — 1 year 15.06 +7.06
»1year 16.84+6.72
Type of tinea
Corporis 13.77 £7.46 0.001
Cruris 11.88+7.77
Faciei 8.13+4.73
Combination of » 1 type 15.87 + 6.69
History of steroid abuse
Yes 15.28 + 6.88 0.001
No 10.41 £ 6.27
Bathing frequency
Daily 14.77 £7.00 0.023
Three times a week 16.58 £ 6.22
Twice a week 16.78+7.18
Change of undergarments
Daily 12.86 £ 07.28 0.039
More than once a week 15.65 + 06.85
Towel washing frequency
More than once a week 13.56 £7.10 0.027
Alternate days 13.56+7.10
Twice a week 13.83+6.71
Once a week or less 16.79 £ 6.90
Laundering clothes
By hand 15.21+6.89 0.042
Machine 14.51+£7.09
Both 13.64 +6.43

DLQI = Dermatology Life Quality Index, SD = standard deviation.

A total of 550 patients with dermatophytosis were enrolled in
this study, which was carried out over 1 year. The study showed
that dermatophytosis affects both sexes, with a slight male pre-
ponderance. The male-to-female ratio was 1.69:1. Baur et al. have
also reported a slight male predominance (15), whereas Noronha
et al. reported a male-to-female ratio of 1.63:1. The higher inci-
dence in males may be related to their occupation and working
conditions (17).

The highest prevalence of dermatophytosis in this study was in
the 18-30 age group (Table 2). Aratjo et al. (18) found that patients
o to 20 years old accounted for nearly half of all cases of dermato-
phytosis in the Brazilian state of Paraiba. Noronha et al. (17) also
found the 21-30 age group to be most commonly affected. Similar
findings were reported by Singh et al. (19) and Amin et al. (20).

Out of a total of 550 patients, 194 patients (35.27%) had a ter-
tiary education, 189 (34.36%) had a secondary education, 110
(20%) had a primary education, and 57 (10.36%) had not attended
school (were illiterate). Fifty-nine (10.72%) patients earned less
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than 5,000 rupees per month, and 333 patients (60.54%) were in
the 5,000 to 15,000 rupee monthly income group. Ranganathan
et al. (21) reported that 69.2%, 23.3%, and 1.8% of infected people
(n = 462) were from a low-income group, middle-income group,
and high-income group, respectively. Noronha et al. (17) reported
that the most commonly affected were the poor (61.3%), followed
by the lower middle class and those below the poverty line (17.3%
each), and the least in the upper-middle class (4.0%). Factors that
might lead to a higher incidence in patients with low socioeco-
nomic status and a low level of education may be related to poor
hygiene, overcrowding, use of topical steroids, sharing towels and
clothes, and a family history of dermatophytosis, among others.

Recent onset of infection with disease duration less than 6
months was seen in up to 44% of cases (n = 242/550) in this study.
Nibedita et al. (13) also found that patients with disease less than
6 months formed the largest portion compared to chronic derma-
tophytosis.

Up to 74.18% of cases in this study had various combinations
of tinea cruris, tinea corporis, or tinea faciei. A combination of
tinea cruris with tinea faciei predominated in this study. When
presented alone, tinea cruris was the most common variant. Pre-
vious studies in Italy and Croatia reported a similar prevalence of
various types of dermatophytosis (22, 23).

Tinea corporis was the most common individual clinical type
in a study by Noronha et al. (17), seen in 24.7% of patients, and
also in studies by Bindu et al. (24) and Singh et al. (19). In con-
trast, Lyngdoh et al. (25) found tinea pedis (26.6%) to be the most
common. Sidappa et al. (26) also reported multiple combinations
of dermatophytosis in up to 23% of cases. In the study by Noronha
et al. (17), multiple site involvement was the most common pat-
tern and was seen in 34% of patients.

Only 5.82% cases were atopic and 3.09% cases were known
diabetics. In the study by Noronha et al. (17), 8% of patients had
associated diabetes mellitus, and 3.3% of patients had asthma. In
the study by Bindu et al. (24), diabetes mellitus and atopy were
seen in 10.6% and 10% of cases, respectively.

QOL is defined as an “individual’s perception of their position
in life in the context of the culture and value systems in which
they live and in relation to their goals, expectations, standards,
and concerns”. It is a complex interplay between a wide range of
factors, including the individual’s physical and mental health,
psychosocial wellbeing, and economic and functional independ-
ence (27).
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