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Abstract

Background Eyelid skin cancers are the most prevalent ophthalmic malignancies. This study aimed to evaluate
the association of the Human Development Index (HDI) and lifestyle risk factors with eyelid skin cancers in Iran.

Methods This ecological study analyzed the data collected from the Iranian National Population-based Cancer Reg-
istry (2005-2016). The data on provincial-level eyelid skin cancer risk factors were obtained from national sources. The
association between provincial HDI and lifestyle risk factors with the prevalence of eyelid skin cancers was assessed.

Results The mean 12-year age-standardized incidence rate (ASIR) of eyelid skin cancers was 16.22 per 100,000
(9,104 cases). The overall ASIR showed an upward trend with an estimated annual average increase of 0.006 per year.
There were positive correlations between the prevalence of overall eyelid skin cancers and provincial HDI, smoking,
and obesity (r=0.32,0.42, and 0.37, respectively). In multivariate analysis, obesity/overweight remained a positive
predictor for high prevalence of total eyelid skin cancers (OR=1.97, 95%Cl=1.08-3.58, P=0.026), carcinoma (2.10,
1.15-3.83, P=0.015), and basal cell carcinoma (1.48, 0.99-2.20, P=0.054).

Conclusions An increasing trend in ASIR of eyelid skin cancers was observed in more than a decade in Iran which
was positively associated with provincial HDI and prevalence of obesity. The findings of the study highlight the impor-
tance of promotional programs for preventing obesity/overweight and appropriate allocation of screening facilities
based on the HDI level.
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Background

Eyelid skin cancers are the most common malignant neo-
plasms in ophthalmic practice [1, 2]. Despite having a
very low rate of mortality [3] these cancers may lead to
significant changes in facial appearance and consequent
psychological distress. Furthermore, their local spread to
the orbital area or distant metastasis may pose additional
challenges to the treatment process [4, 5].

Globally the incidence of malignant eyelid lesions is
increasing with the variable distribution [6—8]. The inci-
dence of age-adjusted eyelid malignancies ranges from
5.1 in Singapore to 6.5 in Taiwan and 15.7 per 100,000
population per year in Minnesota, United States [7, 9, 10].
The 9-year prevalence of eyelid skin cancers was 145.1
per 100,000 population in the United States (2010-2018).
Cancer-specific prevalence ranged from 87.9 in basal cell
carcinomas (BCC) to 11.1 in squamous cell carcinomas
(SCC) and 4.1 per 100,000 population in malignant mela-
nomas [11]. The age-standardized incidence rates (ASIR)
of eyelid skin cancers increased from 0.27 in 1999 to 0.61
per 100,000 population in 2016, with an annual percent
change of 4.94% in South Korea [12].

The challenge of cancers in the world constantly
changes as the countries experience crucial alterations,
appraised by Human Development Index (HDI) [13]. It
was estimated that the incidence rate of cancers in more
developed countries is 2.5 folds of that in low developed
countries in 2020 [14]. Iran as one of the most popu-
lated countries in the Eastern Mediterranean Region
(EMR) [15] ranked the second in fast aging countries in
the world [16] and confronting demographic and epide-
miologic transition. This transition involved a change of
risk factors contributed to cancers like eyelid skin can-
cers, with a considerable burden on health systems [17].
A number of factors have been suggested as possible risk
factors for the incidence of eyelid skin cancers, including
aging, male gender, smoking and ultraviolet (UV) expo-
sure [11]. However, studies on the effects of a combina-
tion of lifestyle, socioeconomic and environmental risk
factors on the incidence of eyelid skin cancers based on
HDI level are limited. Hence, this study was performed to
investigate the 12-year spatial trend of the most common
ocular cancers, eyelid skin cancers, and the associated
risk factors in Iran.

Methods

Study design and data collection

In this ecological study, the eyelid skin cancer data
between 2005 and 2016 was extracted from the Iranian
National Population-based Cancer Registry (INPCR).
This registry was initiated in 1986 in Iran with the
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collaboration of the Iranian Ministry of Health and Med-
ical Education and local universities [18]. The carcinomas
(International classification of Diseases codes 801-805,
807, 808, 809, 811, 812, 839, 843), adenocarcinoma (814,
820-824, 826, 840-841, 848, 856), melanoma (872-874
and 876-878), and other eyelid skin cancers (880-898,
901, 907, 914, 931, 959, 965, 967—-973, 996) were included
[19]. The data of 31 provinces were analyzed to evaluate
the association of the HDI and lifestyle risk factors with
the prevalence of eyelid skin cancers.

Outcomes and variables

The ASIR and the 3-year prevalence trend of eyelid
skin cancers were analyzed at the provincial level. The
trends of ASIR were stratified by age groups (age<50
and age>50 years), gender, and cancer morphology
(SCC, BCC, adenocarcinoma, melanoma, and others).
The HDI data at the provincial level were divided into
three categories according to the percentile 33.3 and 66.7
(low: HDI<0.68, medium: 0.7>HDI>0.68, and high:
HDI>0.7) [20].

The lifestyle risk factors were obtained from the
STEPS Non-Communicable Disease Risk Factors Sur-
vey in 2016 [21]. These risk factors included obesity/
overweight [body mass index (BMI)>25 kg/m?], daily
cigarette smoking (daily cigarette smoking or past his-
tory of smoking), alcohol consumption (drinking alco-
hol in the past 12 months), hypertension (systolic
blood pressure>140 mmHg or diastolic blood pres-
sure > 90 mmHg), low physical activity (<600 metabolic
equivalent of task according to Global Physical Activity
Questionnaire), diabetes (fasting blood glucose > 126 mg/
dl, high total cholesterol (total cholesterol>200 mg/dl),
low fruit intake (the consumption of < 2 servings) and low
vegetable intake (the consumption of<3 servings). The
levels of UV radiation exposure was extracted from the
Iran Meteorological Organization [22].

Statistical analyses

The incidence rate was standardized based on the Stand-
ard World Population (2004) and using a direct method
for age groups, gender, and cancer morphology [23]. The
incidence trend changes were presented as the estimated
annual percentage change (EAPC) of ASIRs and 95%
confidence interval (CI). The EAPC is a summative and
widely used measure of the ASIR trend over a specified
interval. These statistics were calculated by fitting a sim-
ple regression model to the logarithm of the ASIRs. The
EAPC was estimated using the following equation:

y=a+pBx+s,
EAPC = 100 x (exp(B) — 1)
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The trend in ASIR is reflected in EAPC. If EAPC and
lower boundary of the 95% CI are positive, the trend of
ASIR will be upward [24].

The 3-year prevalence was assessed as the proportion
of persons who had eyelid skin cancers diagnosed within
the past 3 years per 100,000 persons in each province. The
data was normalized using the Kolmogorov—Smirnov test.
Considering the correlation of lifestyle and environmental
risk factors with high HDI levels, we further analyzed the
association between the 3-year prevalence of eyelid skin
cancers and the provincial HDI levels using Spearman’s
correlation. This correlation was presented by the correla-
tion coefficient (r). Provinces were divided into two groups
(high and low prevalence provinces) according to the
medians of the 3-year prevalence of total eyelid skin can-
cers and the most common morphology (SCC and BCC).

Thereafter, the association of lifestyle risk factors with
the prevalence of eyelid skin cancers at the provincial
level was evaluated using logistic regression analyses to
present odds ratios (ORs). The logistic regression models
and receiver operating characteristic (ROC) curve were
used to predict the risk of eyelid skin cancers. The pre-
diction probabilities of investigated lifestyle risk factors
were presented as the area under the curves (AUCs). Sta-
tistical analyses were done using the Stata (version 17.0)
and SPSS (version 26) statistics software, statistical differ-
ences were considered significant at P <0.05.

Results

A total of 9,104 eyelid skin cancer cases were identi-
fied between 2005 and 2016 in Iran (male=5,156 and
female=3,948) with an increase of 78.48% from 2005 to
2016. The most common morphological type of eyelid
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skin tumors in our study was carcinoma (94%), followed
by adenocarcinoma (2.75%), and melanoma (1.3%). Almost
88% of carcinomas were BCC, followed by SCC (9.5%) and
sebaceous carcinoma (2%). The overall ASIR of eyelid skin
cancers was 16.22 per 100,000, which showed an upward
trend during the 11-year period by an estimated annual
average of 0.006 per year (EAPC=1.511; 95% CI: 0.00—
2.942) (Fig. 1). This increasing trend was detected by all
age groups, genders, and morphology types except adeno-
carcinoma (-26.68%). The highest alteration was observed
in the melanoma (733.33%) group and the age less than
50 years category (102.98%) (Table 1). The incident trends
in total eyelid skin cancers increased in most areas except
five provinces (Ilam, Kermanshah, Qom, Markazi, and
Sistan & Baluchestan). East Azerbaijan and Chaharmahal
& Bakhtiari had the most EAPC from 2005 to 2016 (Fig. 1).

HDI and eyelid skin cancers in 2016
In 2016, the mean provincial ASIR of total eyelid skin
cancers was 1.17 per 100,000 (CV%=37.49). It ranged
from 0.28 per 100,000 in Sistan & Baluchestan to 2.37
per 100,000 in Khorasan Razavi. An increasing trend
was observed in all HDI levels. However, this increas-
ing trend only statistically significant in high HDI level,
(EAPC=3.977; 95% CI: 0.401 to 7.681, P<0.05) (Table 1).
The ASIR changes of total eyelid skin cancers from 2005
to 2016 in low, medium and high HDI levels were 121.46,
123.02, and 149.12 per 100,000, respectively. The ASIR
of eyelid carcinoma was consistently higher in provinces
with high HDI levels (Fig. 2).

The prevalence of total eyelid skin cancers and
EAPC were positively correlated with the provincial
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Fig. 1 The trends in the EAPC of eyelid skin cancers ASIR by Iran provinces from 2005 to 2016. The trend is upward when the EAPC and the 95%
Cl are positive; and is downward when EAPC and the 95% Cl are negative. EAPC, estimated annual percentage change; ASIR: age-standardized

incidence rate
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Table 1 The number and age-standardized rate of eye skin cancers by age groups, genders, morphology types, and human
development index levels at provincial level in Iran in 2005 and 2016

Characteristics 2005 2016 2005-2016
N Crude rate, per  ASIR per N Crude rate, per  ASIR per Changein EAPC in ASIR (95%Cl)
100,000 pop 100,000 pop 100,000 pop 100,000 pop number (%)
Overall 474 0.665 27.23 846 1.058 36.56 7848 1.511(0.00-2.942)
Age(year)
<50 year 67 0.109 3.14 136 0.208 4.17 102.98 0.200(-2.955-3.355)
>50 year 407 4168 24.09 710 5.005 3239 7445 1.715(0.200-3.149)
Gender
Male 258 0.712 1.162 485 1.197 1.504 879 2.020(-3.825-8.329)
Female 216 0617 1.091 361 0916 1.297 67.13 1410(-4.496-7.573)
Morphology
Carcinomas 451 0.633 26.078 727 0909 32347 61.19 0.904(-0.698 - 2.429)
BCC 541 0.767 17.32 700 0.876 2718 29.39 3.355(1.005-5.759)
Adenocarcinomas 15 0.021 0.831 1 0014 0.262 -26.68 -0.399(-5.257-4.812)
Melanomas 3 0.004 0.077 25 0.031 1.078 73333 10.517(4.185-17.351)
Others skin tumors 5 0.007 0.249 83 0.104 2.871 1560 7.681(-22.818-50.080)
HDI levels
Low 83 0.683 10.045 100 0.729 9.399 2048 0.501(-1.193 -2.224)
Medium 146 0.641 8.723 284 1.119 13.793 94.52 2.737(-0.598-6.290)
High 245 0.675 8.466 462 1.131 13.365 88.57 3.977(0.401-7.681)

N Number, ASR Age-standardized rate, EAPC The estimated annual percentage change, C/ Confidence interval, HDI Human development index, BCC Basal cell
carcinoma. Percentage change in absolute number was calculated based on the row data. HDI: low, HDI < 0.68; medium, 0.68 <HDI < 0.70; high, HDI > 0.70
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Fig. 2 The ASIR of morphology types of eyelid skin cancers stratified by the HDI level in Iran in 2016. The ASIRs of total eyelid skin cancers
and carcinoma morphology subtypes are increased in high level of HDI. ASIR: age-standardized incidence rate; HDI: human development index
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HDI (r=0.32, P=0.077¢,, gapcy ¥=0.317, P=0.088,,,
prevalence of total eyelids skin Cancers) (Flg 3)

The prevalence of different eyelid skin cancer mor-
phologies was positively correlated with provincial
HDI (I' for carcinoma — 0.27, r for melanoma — 0.20, r for adenocar-
cinoma = 0-197), with the positive significant correlation
seen in BCC (r=0.37, p=0.034).

Risk factors and eyelid skin cancers in 2016

Table 2 shows the correlation of lifestyle risk factors with
the 3-year prevalence of provincial eyelid skin cancers.
The total prevalence of eyelid skin cancers was positively

correlated with prevalence of smoking (r=0.42, P=0.019)
and obesity/overweight (r=0.37, P=0.045). There were
positive correlations between carcinomas and smoking,
and between carcinomas and obesity/overweight (r=0.47,
P=0.008, and r=0.39 P=0.033, respectively). The preva-
lence of eyelid skin adenocarcinomas was positively cor-
related with low fruit intake (r=0.57, P=0.001) and low
vegetable intake (r=0.42, P=0.020). A positive correlation
was detected between the prevalence of eyelid skin mela-
nomas and obesity/overweight (r=0.35, P=0.055) and low
fruit intake (r=0.37, P=0.056). The prevalence of BCC
was positively correlated with the provincial prevalence of

Table 2 Spearman correlation between 3-year prevalence of eyelid skin cancers and the risk factors at the provincial level in Iran

Risk factors Total tumors Carcinomas BCC Adenocarcinoma Melanoma
r p r p r p r p r p

UV exposure -0.12 0.537 0.11 0.530 -0.18 0413 -0.15 0428 -0.20 0.280
Smoking 0.42 0.019 0.47 0.008 0.21 0.234 023 0212 0.01 0.966
Alcohol use 0.19 0.294 0.24 0.207 031 0.100 0.09 0.636 -0.02 0.923
Low physical activity -0.22 0.236 -0.18 0338 -0.13 0.269 -0.14 0460 -0.08 0.690
Obesity / overweight 0.37 0.045 0.39 0.033 0.25 0.021 0.15 0.407 0.35 0.055
High cholesterol 0.06 0.759 -0.01 0.995 -0.05 0.815 -0.06 0717 0.1 0.555
Diabetes 0.05 0.796 0.08 0.671 -0.13 0.496 -0.16 0.384 0.04 0.839
Hypertension -0.18 0.344 -0.22 0.242 -0.23 0217 -0.02 0911 -0.14 0462
Low fruit intake 0.34 0.069 0.29 0.110 0.23 0.224 0.57 0.001 0.37 0.046
Low vegetable intake 0.14 0465 0.13 0474 0.08 0.345 0.42 0.020 0.03 0.879

Italic rows indicate correlations with borderline P- values
BCC Basal cell carcinoma
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obesity/overweight (r=0.25, p=0.021). Multivariate analy-  eyelid skin total cancers (OR=1.97, 95% CI=1.08-3.58),
sis showed that provinces with a higher prevalence of obe-  carcinomas (OR=2.10, 95% CI=1.15-3.83), and BCC
sity/overweight had a higher likelihood of prevalence of (OR=1.48, 95%CI=0.99-2.20) (P<0.05) (Fig. 4).

Total eyelid skin cancers
(Riskfactors  OR(S%CD  P-value |
uv 1.70(0.89-3.24) 0.106 g
Smoking 1.16(0.56-2.38) 0.681 F
Alcohol use 0.82(0.51-1.33) 0.426
Low physical activity 0.81(0.59-1.09) 0.172
Obesity / overweight 1.97(1.08-3.58) 0.026
High cholesterol 1.16(0.69-1.94) 0.578
Diabetes 0.68(0.28-1.63) 0.383 T et %
Hypertension 0.69(0.44-1.07) 0.097 AUC=0.876 (95%CI=0.738-0.913), P<0.001
Low fruit intake 0.95(0.72-1.23) 0.716 10
Low vegetable intake 1.12(0.90-1.38) 0.308
Carcinoma
Risk factors OR (95% CI) P-value
uv 1.04(0.51-2.14) 0.327 oo
Smoking 1.11(0.53-2.32) 0.778
Alcohol use 0.79(0.50-1.27) 0.348 i
Low physical activity 0.86(0.63-1.17) 0.331
Obesity / overweight 2.10(1.15-3.83) 0.015
High cholesterol 0.893(0.54-1.47) 0.658
Diabetes 0.99(0.36-2.67) 0.988
Hypertension 0.69(0.46-1.06) 0.097 oot = o A o s
Low fruit intake 0.92(0.71-1.18) 0.502 1-Specificity
Low vegetable intake 1.17(0.95-1.45) 0.138 AUC=0.862 (95%C1=0.724-0.0901), P<0.001
BCC —
Risk factors OR (95% CI) P-value -
uv 1.68(0.39-7.15) 0.478
Smoking 0.92(0.64- 1.31) 0.642 z°
Alcohol use 0.96(0.69-1.32) 0.793 g —
Low physical activity 0.93(0.78-1.09) 0.369 ]
Obesity / overweight 1.48(0.99-2.20) 0.054
High cholesterol 0.91(0.63-1.31) 0.615
Diabetes 1.06(0.56-1.99) 0.855
Hypertension 0.72(0.49-1.05) 0.090 0 o2 o o5 o5 o
Low fruit intake 0.98(0.80-1.19) 0.827 1 - Specifiely

. AUC=0.818 (95%CI=0.667-0.968), P=0.003
Low vegetable intake 1.03(0.91-1.16) 0.677 (©5% )
Fig. 4 Determination of risk factors for total eyelid skin cancers, carcinoma, and BCC at the provincial level in Iran. A higher prevalence of obesity/
overweight is associated with a higher prevalence of eyelid skin total cancers, carcinomas, and BCC. BCC: basal cell carcinoma; ORs: odds ratios; Cls:
confidence intervals; AUCs: area under the curves
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Discussion

The current study is believed to be the first national
report on the epidemiological trend analysis of eyelid skin
cancers and the related risk factors in EMR. An increas-
ing trend in overall ASIR of eyelid skin cancers was
observed across all age groups, genders, and most mor-
phology types over a 12-year period in Iran. The great-
est rise was demonstrated in the ASIR of melanomas. The
prevalence of different eyelid skin cancers correlated pos-
itively with provincial HDI scores, obesity/overweight,
smoking, and fruit and vegetable consumption.

The incidence of eyelid skin cancers was reported in
Asia and Europe. Eyelid skin cancers incidence rates were
0.32 in Taiwan (1979-1999), 0.5 in Singapore (1996—
2008), and 0.46 per 100000 in South Korea (1999-2016)
[7, 12, 25]. Alfaar et al. reported the ASIR of BCC, SCC,
and melanoma (6.5, 0.74, and 0.083, respectively) per
100000 German population in 2022 [3]. The ASIR of eye-
lid skin cancers in the current study (16.22 per 100,000
population) was higher than those reported in Asia and
Europe, which might be explained by rapid senescing
Iranian population, climate changes [26], duration of our
study, and the reference population for standardizing the
incidence rate.

An overall increasing trend in the ASIR of eyelid skin
cancers, was observed in the current study that was con-
sistent with previous reports [3, 7, 8, 12, 27-31]. This
increasing trend may be explained by the global popu-
lation growth and aging; there has been a 33% global
increase in non-melanoma skin cancer cases from 5.8
million in 2007 to 7.7 million in 2017 [32]. On the other
hand, Iran was reported as the second fastest aging
(>60 years) country in the world between 2015 and 2050
[16]; this pattern might increase the risk of exposure to
the eyelid skin cancers risk factors. Gholamnia et al,
showed an increase of 0.22% in the population-weighted
average values of solar UV radiation during 2005-2019
in Iran [33]. In contrast to other studies, Singapore was
the only country in which the ASIR for eyelid skin cancer
decreased between 1996 and 2008 [25]. The high level of
UV protection, as well as recurrent episodes of atmos-
pheric haze due to forest fires in the mid-1990s, may have
contributed to this decline [34].

The majority of eyelid skin cancer morphologies in
the current study were carcinomas (88.4%), followed
by malignant melanomas (2.9%), and adenocarcinomas
(0.7%). BCC was the most common morphology in our
study and was similar to the reports from the USA [11].
We observed an increasing trend of eyelid skin cancers
ASIR in all morphology types excepting adenocarcino-
mas; malignant melanoma showed the highest rise dur-
ing the study period. The increasing trend of BCC was
accompanied by a relatively constant trend in malignant
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melanoma in South Korea (1999-2016) [12]. However,
there was no clear geographical or temporal trend asso-
ciated with malignant eyelid skin cancers in a German
study (2009-2015) [3].

In this study, differences in eyelid skin cancers ASIR
between provinces may be attributed to multiple factors
such as intrinsic (genetics, skin types), behavioral (smok-
ing, diet), environmental (solar radiation, air pollution),
urbanization, and socioeconomics. It has been reported
that the spatial distributions of solar UV radiation were
mainly affected by the latitude in Iran. In addition, at the
same latitude, UV radiation values were higher in areas
with higher altitudes [33, 35].

According to the United Nations Development Pro-
gram, Iranian HDI values have increased from 0.565 in
1990 to 0.783 in 2019 [36]. ASIR of total cancers in Ira-
nian women was higher in provinces with higher HDI
levels [37]. In the current study, a positive correlation
between the ASIRs of eyelid skin cancers and HDI lev-
els was also observed. The GLOBOCAN cancer report in
2018 revealed that the incidence of melanoma and non-
melanoma skin cancers (NMSC) was positively corre-
lated with HDI [38]. Public awareness and the practice of
skin screenings among different HDI levels may explain
the disparity of the eyelid skin cancer ASIR between
provinces [39].

The prevalence of total eyelid skin cancers was posi-
tively correlated with smoking, obesity/overweight and
diet in our study. In a meta-analysis, current and heavy
smokers were positively associated with the risk of SCC,
and negatively with the risk of BCC and melanoma [40].
It has also been shown that low levels of vitamin A in
smokers reduce the level of free radical protection that
leads to an increased risk of cutaneous malignancies [41].
Besides, recent studies indicate that nicotine transdermal
delivery suppresses the inflammatory response to UVB
radiation [42]. Despite the reported inconsistent correla-
tion between smoking and the prevalence of skin cancers,
controlling for smoking behaviors are logical to confront
the burden of eyelid skin cancers [40, 43].

In the current study, the prevalence of obesity/over-
weight was positively correlated with total eyelid skin
cancers and their morphology subtypes (carcinomas
and melanomas). In several studies, excess adiposity was
reported as a risk factor for malignant melanoma and
NMSC [44-49]. The association between obesity and
tumorigenesis has been attributed to chronic low-grade
inflammation, elevated levels of growth factors, insulin,
and insulin-like growth factor-1 [50, 51]. Nonendocrine
tissues respond to insulin and insulin-like growth factor
by uptaking glucose and stimulating anabolic pathways
that trigger cell proliferation [52]. Obesity is also associ-
ated with higher levels of sex hormones and lower levels
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of their binding proteins, increasing unbound estradiol
and cancer risk [53]. The adipocytes in obese individu-
als produce less adiponectin, which is anti-neoplastic,
and more leptin and cytokines, including interleukin 6,
interleukin 8, and transforming growth factor-p, which
can increase melanoma and NMSC growth and metas-
tasis [54—59]. This association between obesity and
melanoma might be influenced by other factors, such
as genetics, increased body surface area, gut micro-
biota dysbiosis, and vitamin D deficiencies [55, 60—62].
Several genetic loci are associated with obesity and
melanoma risk, including Agouti signaling protein,
interferon regulatory factor 4, peroxisome proliferator-
activated receptor-coactivator 1 and vitamin D recep-
tor [63—-66]. In addition, obesity has been linked with
altered microbiomes that regulate cancer pathogenesis
and modulate immunotherapy efficacy in melanoma.
The relationship between obesity and BCC is contro-
versial. Karimi et al. and Ferhatosmanoglu et al. have
shown a positive association between obesity and BCC
[46, 63]; however, an inverse relationship was observed
in other studies [67, 68].

In the present study, the prevalence of eyelid adenocar-
cinoma was correlated with low fruit and vegetable con-
sumption, and melanoma with low fruit consumption.
The antioxidants present in fruit and vegetables inhibit
the free radicals generated by UVA and UVB radiation
[69]. Vitamins C and E as antioxidants were shown to
protect against UV radiation and cancer development
by counteracting the increase in reactive oxygen species
produced by acute UVB irradiation. Together, these vita-
mins prevented UVB-induced apoptosis [70]. An Italian
case—control study suggested that high citrus consump-
tion was protective against melanoma [71]. In an obser-
vational prospective study, the combination of vegetables
and fruits was found to decrease the risk of NMSC as
opposed to a diet high in meat and fats [72]. However, a
recent meta-analysis reported an increased risk of mela-
noma with citrus fruits and products consumption, which
was explained by photoactive mutants in citrus [73].

The current study has several strengths. Globally,
there are very few epidemiological studies on the trends
of eyelid skin cancers incidence. In addition, based
on our knowledge there is no study conducted at the
national level in the EMR on these cancers. The pre-
sent study is one of the very few population-based epi-
demiological studies that has evaluated the incidence
trend of eyelid skin cancers and their relationship to
lifestyle risk factors through an integrated INPCR.
While the INPCR aims to develop a comprehensive
national guideline for population-based cancer regis-
tries and produce and publish national cancer statis-
tics, it does not include detailed individual-level data

Page 8 of 10

on socioeconomic status and specific risk factors such
as family history of cancer. Furthermore, ecology stud-
ies cannot be utilized to confirm cause and effect rela-
tionships. Therefore, conducting further observational
studies that incorporate individual-level socioeconomic
and risk factors data is suggested.

Conclusion

Considering the upward trend of eyelid skin cancers
ASIR over a 12-year period in Iran and its burden on
the health system, the planning for the improvement of
the promotional program is recommended to control
obesity/overweight as the main risk factor. An increas-
ing trend of eyelid skin cancer prevalence was consist-
ent with an increase of HDI levels in provinces of Iran.
Therefore, an appropriate allocation of screening facili-
ties based on the secular trend and the HDI level might
have a positive impact on changing the rising pattern. As
the final point, governmental accreditation on accuracy
and registering the individual risk factors of the national
cancer registry will be helpful.
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