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Abstract

Background Particularly in eastern and southeastern regions of Turkey, women use
tandoor ovens to bake bread and as a result are exposed to excessive heat. Exposure to
heat for long periods may lead to the initiation or exacerbation of rosacea.

Objectives The aim of this study was to investigate whether there is a relationship
between exposure to heat from a tandoor and rosacea.

Methods A total of 350 female patients with various dermatological diseases were
included in this study. These patients were divided into two groups comprising a control
group and a group of tandoor users. Subjects in both the control and tandoor-user groups
were screened to identify clinical and other characteristics, and symptoms and findings of
rosacea and other dermatological disorders.

Results The frequency of rosacea was significantly (P < 0.001) higher and that of acne
markedly (P < 0.001) lower in the tandoor-user group than in the control group. Incidences
of temporary and persistent types of erythema and telangiectasia, which are considered to
be among the symptoms and findings of rosacea, were also significantly (P < 0.001) higher
in the tandoor-user group than the control group. Frequencies of asthma and ex-smoker
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status differed significantly (P < 0.001 and P < 0.002, respectively) between the tandoor-

user and control groups. Furthermore, the period of exposure to tandoor heat was
positively correlated with the frequency of telangiectasia (r = 0.321, P < 0.01).
Conclusions Our study revealed a strong association between exposure to tandoor heat
and rosacea. Further studies including higher numbers of patients are required to confirm

our results.

Introduction

Rosacea is a common disease characterized by the occur-
rence of temporary or permanent facial erythema, telangi-
ectasia, papules, and pustules.” It affects approximately
10% of the population. Its prevalence is higher in light-
skinned people, and it is particularly common in northern
Europe. The age of onset of the disease is 20-50 years.
Although rosacea mostly affects women, its clinical symp-
toms are more severe in men.” According to a recent
study reported by the National Rosacea Society Expert
Committee,’ at least one symptom (temporary erythema
or flushing) or finding (persistent erythema, papules and
pustules, or telangiectasia) is needed for the diagnosis of
rosacea (Figs. 1 and 2).

The exact pathogenesis of rosacea is still unknown.
Several changes occur in blood vessels and their periph-
eral tissues as a result of repeated vasodilatation. The
most important alterations concern impairments in the
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regulatory function of vessels, the invasion of inflamma-
tory cells, and the addition of microorganisms and para-
Helicobacter  pylori
follicularum, which play important roles in the develop-

sites such as and Demodex
ment of rosacea.* ® Exposure to both heat and cold, sun-
light, wind, emotional changes, alcohol, spicy foods,
cosmetics, exercise, topical irritants, menopausal flushing,
and some drugs are primary factors that trigger rosacea.”
Wilkin® reported heat exposure to be the principal factor
in the onset of rosacea, whereas Bae ef al.* cited sunlight
as the primary factor. However, the symptoms and find-
ings of rosacea are known to be exacerbated by bathing
in hot water and by the consumption of hot food, espe-
cially in women.

The tandoor is a pit-like structure made of clay that is
frequently used by women in east and southeast Anatolia
to bake bread (Figs. 3 and 4). Its temperature reaches
approximately 400 °C.” Because the face of a person
using a tandoor is exposed to the heat emitted by the
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Figure 1 Rosacea on the face of a patient with telangiectasia
and erythema

Figure 2 Active form of erythematotelangiectatic rosacea
with persistent erythema

oven, capillary vasodilatation is especially likely to occur
in this area. Recurrent capillary vasodilatation has been
asserted to cause permanent telangiectasia (an important
finding of rosacea).*
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Figure 3 A woman baking bread in a tandoor

Figure 4 The tandoor is a pit-like structure made of clay

In this study, we aimed to investigate whether there is
a relationship between rosacea and exposure to tandoor
heat in women. This is the first such investigation to be
reported in the literature.

Materials and methods

A total of 350 female patients examined at the dermatology
outpatient clinic of Yuzuncu Yil University (Van, Turkey) for
various dermatological disorders during the period from August
2012 to May 2013 were included in the present study. Their
mean =+ standard deviation (SD) age was 43.88 + 15.6 years
(range: 18-80 years). Patients were divided into two groups
consisting of, respectively, control subjects and tandoor users.
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The tandoor-user group comprised 200 women (mean + SD
age: 43.56 + 13.5 years; range: 18-80 years) who were
exposed to tandoor heat. The remaining 150 women were
included in the control group (mean + SD age:

44.32 + 14.6 years; range: 19-78 years). Because the tandoor
is more commonly used in rural areas, most of the women
included in both groups lived in villages. The actual reasons of
all patients for attending the dermatology outpatient clinic were
noted. Fitzpatrick skin type (FST) and symptoms and findings of
rosacea, including flushing, telangiectasia, papules, pustules,
and persistent erythema localized in the facial region, were
recorded. The total period of exposure (with monthly exposure
times) to tandoor heat was noted for each individual. All
patients were asked about their use of cigarettes, alcohol, and
any drugs. In addition, data on the presence of any systemic
disease and body mass index (BMI) were recorded for all
subjects. The study was approved by the local ethics committee
and was conducted according to the ethical principles of the
Declaration of Helsinki.

Statistical analysis

Descriptive statistics for the continuous variables studied
(characteristics) are presented as the mean + SD and as
minimum and maximum values. Categorical variables are
presented as counts and percentages. One-way analysis of
variance (ANOVA) was used to compare categorical variables.
After one-way ANOVA, Duncan’s test was utilized to determine
different groups. Pearson’s correlation analysis was carried out
to examine linear relationships among the continuous variables.
Pearson’s chi-squared test was also used to indicate
relationships among categorical variables. In addition, odds
ratios and relative risk were calculated for 2 x 2 tables. A
P-value of <0.05 was considered to indicate statistical
significance. spss for Windows Version 13.0 (SPSS, Inc.,
Chicago, IL, USA) was used for all statistical computations.

Results

Mean + SD BMI in the tandoor-users group was signifi-
cantly higher than that in the group
(26.5 = 13.5 kg/m* and 23.1 + 11.3 kg/m*, respectively;
P < o.01). Mean age was similar in both groups. Data on

control

clinical and other characteristics in the tandoor-user and
control groups are presented in Table 1. The incidence of
FST I was significantly lower in the tandoor-users group
than in the control group (P < 0.034). In addition, fre-
quencies of asthma and ex-smoker status differed signifi-
cantly (P < o.0or and P < 0.002, respectively) between
the groups.

Rates of rosacea symptoms in the tandoor-users and
control groups are presented in Table 2. Incidences of all
symptoms other than papules and pustules differed signifi-
cantly (P < o.001) between the groups.
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Table 1 Clinical characteristics of the tandoor-users and
control groups

Control
Tandoor-users group
group (n = 200) (n =150)
n (%) n (%) P-value
Fitzpatrick skin type
| 3 (1.5%) 9 (6.0%) 0.034
I 74 (37.0%) 50 (33.3%) NS
1]l 108 (54.0%) 78 (52.0%) NS
I\ 15 (7.5%) 13 (8.7%) NS
Smoking status
Non-smoker 112 (56.0%) 96 (64.0%) NS
Current smoker 62 (31.0%) 48 (32.0%) NS
Ex-smoker 26 (13.0%) 6 (4.0%) 0.002
Alcohol consumption 0 0 NS
Comorbidities
Diabetes mellitus 8 (4.0%) 6 (4.0%) NS
Hypertension 18 (9.0%) 10 (6.7%) NS
Depression 21 (10.5%) 13 (8.7%) NS
Asthma 35 (17.5%) 10 (6.7%) 0.001
Co-medication used
Beta-blockers 16 (8.0%) 8 (5.3%) NS
CCBs 15 (7.5%) 9 (6.0%) NS
Paracetamol 96 (48.0%) 68 (45.3%) NS
NSAIDs 110 (55.0%) 79 (52.7%) NS

CCB, calcium channel blockers; FST, Fitzpatrick skin type;
NS, not significant; NSAIDs, nonsteroidal anti-inflammatory
drugs.

Incidences of rosacea symptoms and findings were com-
pared in the tandoor-users group according to FST
(Table 3). Flushing, telangiectasia, and persistent ery-
thema were mostly detected in patients with FSTs I and II
in this group.

The distributions of dermatological diseases in the tan-
door-users and control groups are presented in Table 4.
The frequency of rosacea was significantly (P < o.o0t)
higher and that of acne markedly (P < o.001) lower in
the tandoor-users group than in the control group.

In the tandoor-users group, the mean + SD period of
exposure to tandoor heat was 16.44 + 11.5 years (range:
1-50 years). This period was correlated with the occur-
rence of telangiectasia (r = o0.321, P <o.o1). The
mean £+ SD number of times per month members of the
tandoor-users group were exposed to tandoor heat was
3.58 + 2.3 (range: 1-12 times). No correlation between

rosacea symptoms and exposures per month was
determined.
Discussion
Rosacea is a disease commonly seen in middle-
aged women. It includes four subclinical types:
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Table 2 Rates of rosacea symptoms and findings in the Table 4 Distributions of dermatological disorders in the
tandoor-users and control groups tandoor-users and control groups
Control Control
Tandoor-users group Tandoor-users  group

Rosacea symptoms group (n = 200) (n =150) group (n=200) (n=150)
and findings n (%) n (%) P-value Diagnosis n (%) n (%) P-value
Flushing 120 (60.0%) 16 (10.7%)  0.001 Acne 6 (3.0%) 25 (16.7%)  0.001
Persistent erythema 146 (73.0%) 85 (56.7%) 0.001 Eczema 43 (21.5%) 44 (29.3%) NS
Telangiectasia 148 (74.0%) 45 (30.0%) 0.001 Rosacea 73 (36.5%) 8 (5.3%) 0.001
Papules and pustules 29 (14.5%) 28 (18.7%) NS Pigmentation diseases 17 (8.5%) 14 (9.3%) NS

Papulosquamous 10 (5.0%) 8 (5.33%) NS
NS, not significant. diseases

Hair diseases 7 (3.5%) 6 (4.0%) NS

. . Benign vs. malignant tumors 12 (6.0%) 5 (3.3%) NS

erythematotelangiectatic rosacea; papulopustular rosa- Infections (viral, 15 (7.5%) 12(80%) NS
cea; phymatous rosacea, and ocular rosacea. Because it bacterial, fungal)
presents in these different clinical forms, the precise inci- Vesiculobullous diseases 6 (3.0%) 2(13%) NS
dence of the disease is not known.'® In addition to the Others (allergic diseases, 11 (5.5%) 35 (23.3%)  0.001

aforementioned clinical types, there is a further variant
of rosacea known as granulomatous rosacea.? This study
represents the first investigation to be reported in the lit-
erature into the existence of a relationship between rosa-
cea and exposure to tandoor heat.

As Table 1 shows, asthma was significantly more com-
mon in the tandoor-users group than in the control
group. This may be attributed to the detrimental effects
of tandoor smoke and is consistent with the findings of
earlier studies in which different obstructive lung diseases
including asthma were reported to be related to exposure
to tandoor smoke."" '3 Further, status as an ex-smoker
was also detected more frequently in the tandoor-users
group than in the control group. This may relate to the
higher frequency of tandoor smoke-induced asthma
detected in this group. Fitzpatrick skin types I-IV were
detected in participants included in the current study,
whereas FSTs V and VI were not. The most common skin
type was FST III. These results are in line with the skin
type profile of the Turkish population.™#

photo-dermatology,
autoimmune diseases)

NS, not significant.

Symptoms and findings of rosacea, such as flushing,
telangiectasia and persistent erythema, were observed
significantly more often in the tandoor-users group than
in the control group (Table 2). These occurrences may
have resulted from excessive heat exposure in the tan-
door-users group because exposure to heat is reported
to have an important relationship with rosacea."'s*¢
Vasodilatation occurs as the result of heat exposure.
Repeated vasodilatation leads to angiogenesis, which
also plays an important role in the pathogenesis of ros-
acea. The activated by
repeated vasodilatation. This activation leads to the

post-capillary venules are

generation of protein and aggregation of leukocytes,
after which selectin and cell adhesion molecules are
released and stimulate angiogenesis.””*® In a previous

Table 3 Rates of rosacea symptoms and findings in the tandoor-users group according to Fitzpatrick skin type (FST) (7 = 200)

Flushing Persistent erythema Telangiectasia Papules and pustules
Skin type n (%) n (%) n (%) n (%)
FST I (n=3) 3 (100%) 3 (100%) 3 (100%) 0
FST Il (n=74) 56 (75.7%) 71 (95.9%) 63 (85.1%) 19 (18.9%)
FST Il (n = 108) 60 (55.6%) 70 (64.8%) 81 (75.0%) 14 (13.0%)
FST IV (n=15) 1(6.7%) 2 (13.3%) 1(6.7%) 1(6.7%)
Comparisons, P-values
FST lvs. FST II 0.001 0.077 0.001 0.001
FST I vs. FST Il 0.001 0.001 0.001 0.001
FST lvs. FST IV 0.001 0.001 0.001 0.301
FST Il vs. FST Ill 0.004 0.001 0.084 0.035
FST Il vs. FST IV 0.001 0.001 0.001 0.02
FST Ill vs. FST IV 0.001 0.001 0.001 0.382
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study, biopsies obtained from lesional and non-lesional
skin of patients with non-phymatous rosacea were com-
pared using immunohistochemical techniques.*® Dermal
expression of vascular endothelial growth factor (VEGF)
was found to be significantly higher in lesional skin.
This high expression of VEGF was reported to play a
role in the occurrence of some findings in rosacea, such
as telangiectasia and erythema.*® In our study, the high
frequencies of telangiectasia, flushing, and persistent
erythema detected in the tandoor-users group may be
associated with repeated vasodilatation resulting from
exposure to tandoor heat over a long time. Oral expo-
to heat
reported to be involved in the pathogenesis of rosacea.®
According to oral-thermal theory, heat increases in the
internal jugular vein during the consumption of hot
drinks, which

through the common carotid artery and internal carotid

sure (oral-thermal theory) has also been

after increased heat is transmitted
artery. Finally, the hypothalamus and tympanic mem-
brane are stimulated and flushing occurs.® Women
lower their heads into the tandoor opening in the
course of baking bread. This results in increased heat
in the oral cavity and flushing occurs. Repeated attacks
of flushing cause permanent telangiectasia. The results
obtained in our study support the premise outlined in
oral-thermal theory.

Rosacea is more common in light-skinned people and is

2% In our study, most

rarely seen in Black individuals.
participants had FST IIl. However, rosacea symptoms
were most commonly seen in subjects with FST II. There
was a significant difference between the tandoor-users
and control groups in the number of subjects with FST I
(n=3 and n =9, respectively). This difference may be
attributed to tandoor heat. In a study conducted by Nak-
azawa et al.,** heat exposure was reported to induce
melanogenesis. This trial investigated the influences of
both heat and ultraviolet B (UVB) exposure on melano-
genesis in cell culture and determined both to have simi-
lar effects.*" Heat was found to stimulate melanogenesis
by increasing the number of dopa-positive melanocytes
and tyrosinase-related protein in co-culture with keratino-
cytes. Moreover, the higher rate of dark pigmentation in
patients with erythema ab igne indicates the role of heat
exposure in the occurrence of pigmentation.** When sub-
jects with FSTs II, III, and IV were compared, rosacea
symptoms were found to be significantly higher in those
with FST II (Table 3). The results of our study support
the opinion that rosacea is more common in light-skinned
people.

As Table 4 shows, among patients admitted to our out-
patient clinic, the frequency of rosacea was significantly
higher and that of acne markedly lower in the tandoor-
users group than in the control group. Exposure to
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excessive heat may have given rise to an increase in the
frequency of rosacea in the tandoor-users group. Propion-
obacterium acne plays an important role in the pathogen-
esis of acne disease. This bacterium is known to lose
viability in high temperatures.*® Thus, the low frequency
of acne disease observed in the tandoor-users group in
the present study may be related to the high temperature
of the tandoor. This result is consistent with the findings
of a study of Al-Ameer and Al-Akloby,** in which acne
symptoms were reported to decrease in summer.

In an earlier study reported by Guzman-Sanchez
et al.,>> the affected skin of patients with rosacea was
found to have a lower heat-induced pain threshold and
higher skin blood flow than non-affected skin. In our
study, we also clinically observed that patients with rosa-
cea had greater intolerance to solar heat, topical drugs
and cosmetics, and hot environments such as bathrooms
and tandoor ovens. Thus we suggest that the heat-
induced pain threshold is reduced in these patients. In a
manner consistent with the results of Guzman-Sanchez
et al.,*> the higher representation of rosacea in the tan-
door-users group in the present study may reflect a high
skin blood flow related to exposure to tandoor heat. As
a result of fast skin blood flow and vasodilatation
related to increased heat, transient erythema develops. If
exposure to tandoor heat continues for long periods, per-
manent erythema and telangiectasia will eventually
occur.

In a previous study conducted in rats, exposure to UVB
was found to increase telangiectasia in the skin.*® Histo-
pathological findings in this trial revealed such telangiec-
tasia to be similar to the telangiectasia occurring in
rosacea. Bae et al.* also suggested a relationship between
sun exposure and rosacea. Some researchers have asserted
that sun-generated heat has more impact than sunlight in
the etiopathogenesis of rosacea.>”>*® Our findings are con-
sistent with those of earlier studies because we noted a
positive correlation between the duration of tandoor heat
exposure and telangiectasia among patients in the tan-
door-users group.

In conclusion, the present study reveals a strong associ-
ation between tandoor use and rosacea and establishes
that exposure to heat for long periods can trigger this dis-
ease. People with particularly light skin who work in hot
environments must be careful to avoid the development
of rosacea. Further studies that include higher numbers of
patients are required to confirm our results.
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