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ARTICLE INFO ABSTRACT

Keywords: Objectives: The incidence of larynx cancer (LaC) from different areas of Iran were reported. Nevertheless, there is
Incidence no available systematic reviews in this regard. Therefore, the present systematic review carried out to estimate
Laryngeal cancer the incidence rate of LaC among Iranian people.

gs;:iemiology Method: This systematic review was performed according to the Preferred Reporting Items for Systematic

Reviews and Meta-Analysis (PRISMA) in October 2017. A search was concluded using Medline/PubMed,
Embase, ISI web of knowledge, Scopus, ScienceDirect, and Google scholar for international papers and four
national databases (Scientific Information Database, Maglran, IranMedex, and IranDoc) for Persian papers. The
incidence rate of LaC was calculated using random effect model.

Result: An aggregate of 166 papers were retrieved in the primary search of the databases. Further screening and
advanced refinement of the retrieved studies produced 13 studies totally. The age-standardized rate (ASR) of LaC
was 2.70, 95% CI (1.86-3.53) and 0.46, 95% CI (0.31-0.61) in males and females, respectively.

Conclusion: In comparison to other parts of the world, the incidence of LaC was lower in Iran. Afterwards, further

Systematic review

studies are necessary to outline the exact incidence rate and the trend of LaC in Iran.

1. Introduction

Larynx cancer (LaC) is the second most common cancer of the head
and neck region."* About 30-40% of malignant head and neck tumors
and 1%-2.5% of all cancer cases are related to LaC.” LaC is approxi-
mately the 20th most common cancer worldwide, with more than
150,000 new cases diagnosed annually.*

The number of new cases diagnosed with laC in the United States is
4.5 per 100,000 people per year.” In total, the incidence rate of 1aC is
low throughout the world. However, countries such as Brazil, France,
Italy, Spain, India and parts of Southeast Asia have higher incidence
rates of 1aC than other parts of the world.®

The incidence rate of 1aC is higher in men than in women, in whites
than in blacks, and in urban than in rural areas.® Studies have shown

* Corresponding author.
E-mail address: halehghaem.epid@gmail.com (H. Ghaem).
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that 1aC has been more common in Eastern Asia than in Western Asia.
One of the reasons for high incidence rate of this cancer in the West
Asia is the higher rate of tobacco consumption in this area compared to
the East Asia.”

LaC is a multifactorial disease influenced by environmental and life-
related factors. Cigarette smoking and alcohol consumption have been
identified as two major risk factors for this cancer, being responsible for
most cases of 1aC in developed countries.*®

The first study on cancer incidence in Iran dates back to the 1970s.
The study was aimed to investigate cancer incidence in the Caspian
littoral region.’ The results of the epidemiological studies show that 1aC
is the most common head and neck cancer in Iran, consisting 36% of all
kinds of cancers in this part of the body and still continues to increase."’
Other studies also confirm that this cancer is a common head and neck

Received 26 July 2018; Received in revised form 29 December 2018; Accepted 6 February 2019

Available online 06 February 2019

2213-3984/ © 2019 INDIACLEN. Published by Elsevier, a division of RELX India, Pvt. Ltd. All rights reserved.


http://www.sciencedirect.com/science/journal/22133984
https://www.elsevier.com/locate/cegh
https://doi.org/10.1016/j.cegh.2019.02.003
https://doi.org/10.1016/j.cegh.2019.02.003
mailto:halehghaem.epid@gmail.com
https://doi.org/10.1016/j.cegh.2019.02.003
http://crossmark.crossref.org/dialog/?doi=10.1016/j.cegh.2019.02.003&domain=pdf

S. Hassanipour et al. Clinical Epidemiology and Global Health 7 (2019) 457-463

cancer. "’
Considering the fact that only a few studies have been conducted on E o
the epidemiology of cancers in Iran,'*'” there is no accurate data on ?, 5
the incidence of 1aC. Moreover, it is necessary to access the accurate =F
. . . . 2 v
data and know the incidence rate of laC for planning and evaluating 83
cancer prevention and control programs. Therefore, the present study is = EA,
s . T
conducted to evaluate the age-standardized incidence rate of 1aC in Iran g g 8
. . . o' 8 0 A n S unlY nan g
through a systematic and meta-analysis review. 23 L2288 88E58:5888
2. Methods
%
The study was planned and conducted in 2017. The systematic re- ? § g
view was conducted using the Preferred Reporting Items for Systematic tz g g
Reviews and Meta-Analysis (PRISMA) checklist.'® TEg
g3 s
T3
2.1. Search strategy of systematic reviews &g “’E
=] w o on [ I T I T R )
Stz |288828888888¢
A literature search of published studies were conducted using
Medline/PubMed, Embase, ISI web of knowledge, Scopus,
ScienceDirect, and Google Scholar as international databases, and 2
Scientific Information Database (SID) (www.sid.ir), Maglran (www. 'gfj @ 5
magiran.com), IranMedex (www.iranmedex.com), and Irandoc (www. 22 T P - B
. . . . . . 28 o9 SRR IR RIS S RS IR SR SRS R S = 3]
irandoc.ac.ir) as national databases in October 2017. No time duration @R B | XA > D
limitation was considered. The keywords included: “cancer”, “laryngeal -
cancer”, “laryngeal neoplasms”, “laryngeal tumor”,” laryngeal carci- g,
noma”, “cancer of larynx”, “neoplasms of larynx”, “larynx cancer”, §'§
“larynx carcinoma”, “larynx neoplasms”, “larynx tumor”, “incidence”, gt
“epidemiology” and “Iran”. The search strategy in PubMed database § g S
show that in appendix 1. The citation results were then imported into 5t g $8888588888858
EndNote X5 software (Thomson Reuters, Carlsbad, CA, USA).
Thereafter, the studies were checked out by two reviewers in- @
dependently. é’ 5 . .
. . g8 B I R I R
2.2. Screening of studies g s R I I R RIS
Screening of studies, extraction of results, and evaluation of quality k=
control of the articles were performed independently by two re- ;
. . 3 .. . 15
searchers’ Also, a supervisor was appointed to make the final decision in o o
cases where there was lack of agreement between the two assessments. i 22 5§
£} ©w B —_— _—
288 |gigigrrgsassy
2.3. Inclusion and exclusion criteria
. : s
The papers contained clearly reports of the age-standardized rate 9
o
(ASR) of LaC and obviously description of Iranian populations of any . =
language and time were included. In addition, the papers with the £ % e s e
. o . . S 9 8300333383889
following criteria were excluded: studies which reported prevalence n SRR el R el
rate, the letter to editor, poster, conference papers, and duplicated
studies. .
b5
Tl s
2.4. Quality assessment 2l 8¢
SR o
Bl 2E3
. . . S| 5 &%
In order to assess the quality of the articles, a checklist prepared by E g 2 g 485 %0853%88%50%
. . . =Y
The Joanna Briggs Institute (JBI) was used.'°The purpose of this ap- E| & &= PR B 2
praisal is to assess the methodological quality of a study and to de- 8
termine the extent to which a study has addressed the possibility of bias T
in its design, conduct and analysis. All papers were evaluated on the E v
basis of data relevance and methodological rigor. The results of Quality ; § =
. = =
assessment presented in Table 1. 2|28
2|l E5 588888888088
.. . c| & & HOZ > > > > 2 e
2.5. Statistical analysis =
] ] o — 0
s 8 @ g3 + 9
. . . al > S & S ~ N
All the analysis were conducted using STATA software, version 12 gl 9 2w ] So -5 Ssge
. - . . 2 3 .2
(Stata Corp LP, College Station, TX, USA). Statistical heterogeneity was = § SER El g ER RS 2 T2 g
assessed by Cochran's Q statistic (with a significance level of p < 0.1) - 8 -g g § T E g ’?‘9 g ZE g g
2 P . VU H| S = '—-..::E:! "':"’q)"""E
>509 - O =2 T g 22 3 & = 3 E
apd .I. statistic (with a. significance level Of. >50%). In the prese.nce of z = E R EEEE R EE
significant heterogeneity among the studies, the Meta-analysis was =S


http://www.sid.ir
http://www.magiran.com
http://www.magiran.com
http://www.iranmedex.com
http://www.irandoc.ac.ir
http://www.irandoc.ac.ir

S. Hassanipour et al.

Clinical Epidemiology and Global Health 7 (2019) 457-463

Studies identified through
international database search
(n=134)

Studies identified through local
database search and other sources
(n=32)

Identification

Studies remained after removal of the duplicates

(n=94)
1)
=
5 S Studies excluded after tittle
= and abstract screening (n= 55)
1)
wn
v
Full-text papers assessed for Papers excluded for various
eligibility (n=39) _—

reasons (n=26)

=
=
=
o
=

Studies remained

for

qualitative and quantitative
analyses (n=13)

Fig. 1. Flowchart of the included eligible studies in systematic review.

done by random effect model (with inverse variance method) was used.
On the other hand, in the case which is not heterogeneous (p > 0.1
and 12 < 50%), fixed effect model was performed.

2.6. Risk of bias across studies

Random effect model was used for minimizing risk of bias across the
studies®>*!

3. Results
3.1. Description of literature search

The search process and Study selection base on PRISMA flow chart
in this systematic review has been outlined in Fig. 1. The literature
searches yielded 166 potentially relevant studies from the primary
searches. In total, 94 studies met inclusion criteria and entered into the
second stage of evaluation. Some studies were excluded for the fol-
lowing reasons: being irrelevant to the topic (n = 37), incorrect study
population (n = 14), duplicate studies (n = 3), and insufficient data
(n = 7). Overall, the review included 13 unique studies.

3.2. Description of the included studies

The basic characteristics of the included studies have been sum-
marized in Table 2. According to the geographical area, three studies
were conducted in Fars province,?> %! two in Ardabil province,**° one
in Semnan province,” one in East Azerbaijan province,”® one in
Kerman province,” one in Tehran province,”® one in Shahroud city,**
and three in all states of Iran.****

Table 2
Basic characteristics of the studies included in the review.
Order Author/Year Time period Location ASR ASR
(Males) (Females)
1 Sadjadi, 2003 1996-1999  Ardabil 0.30 0.20
2 Babaei, 2005 1997-2001 Semnan 3.03 1.09
3 Sadjadi, 2007 1996-2000 Kerman 3.60 0.60
4 Mehrabani, 1990-2005 Fars 1.16 0.10
2008
5 Mousavi, 2008 2003-2004 Iran 2.21 0.26
2004-2005 Iran 2.78 0.31
2005-2006 Iran 3.04 0.43
6 Somi, 2008 2006-2007 East 2.12 0.26
Azerbaijan
7 Mohagheghi, 1998-2001 Tehran 5.30 0.90
2009
8 Babaei, 2009 2004-2006 Ardabil 1.80 0.30
9 Masoompour, 1998-2002 Fars 1.00 0.30
2011
10 Fateh, 2013 2001-2010 Shahroud 3.77 0.58
11 Roshandel, 2014 2012 Iran 3.80 0.60
12 Masoompour, 1985-1989 Fars 3.20 -
2016 1998-2002 Fars 1.00 -
2007-2010 Fars 3.93 -
13 Almasi, 2016 2012 Iran 3.80 0.60

3.3. The results of individual studies

The highest ASR (5.30 per 100,000) of males was reported from
Tehran province between 1998 to 2001°° and for females (1.09 per
100,000) was reported from Semnan province between 1997 and
2001,%” while the lowest ASR in males was reported from Ardabil
province between 1996 and 1999 (0.3 per 100,000)%° and for females
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%

Study_name Time_period Location ES (95% Cl) Weight
North .
Sadjadi, 2003 1996-1999 Ardabil o ! 0.30 (0.27, 0.32) 592
Somi, 2008 2006-2007 East Azarbaijan -, 2.21(1.94,2.52) 5.88
Babaei, 2009 2000-2004 Ardabil . 1.80 (1.56, 2.04) 589
Subtotal (l-squared = 99.4%, p = 0.000) <:>|v 1.43 (0.09, 2.77) 17.68
1
Center ;
Babaei, 2004 1996-2000 Semnan :0 3.03 (2.75, 3.31) 5.88
Mohagheghi, 2009 1998-2001 Tehran 1 #* 5.30(4.99, 561) 5.87
Fateh, 2013 2000-2010 Shahroud : - 3.77 (3.47,4.07) 5.87
Subtotal (l-squared = 98.3%, p = 0.000) <> 4.03(273,533) 17.62
1
South :
Sadjadi, 2007 1986-2000 Kerman : > 3.60 (3.30, 3.80) 5.87
Mehrabani, 2008 1980-2005 Fars . 1.16 (0.97, 1.39) 5.90
Masoompour, 2011 1998-2002 Fars ® 1.00 (0.80, 1.20) 5.90
Masoompour, 2016 (1) 1985-1989 Fars :0 3.20 (2.21, 3.49) 5.88
Masoompour, 2016 (2) 1998-2002 Fars * 1.00 (0.80, 1.20) 5.90
Masoompour, 2016 (3) 2007-2010 Fars : - 3.93 (3.63,4.23) 5.87
Subtotal (I-squared = 99.1%, p = 0.000) <;> 2.31(1.25, 3.37) 35.31
1
All area :
Mousavi, 2009 (1) 2003-2004 Iran * 2.21(1.95,2.47) 5.88
Mousavi, 2009 (2) 2004-2005 Iran b d 2.78 (2.50, 3.06) 5.88
Mousavi, 2009 (3) 2005-2006 Iran - 3.04 (2.75, 3.33) 5.88
Roshandel, 2014 2012 Iran R 3.80(3.50, 4.10) 587
Almasi,2016 2012 Iran - 3.80(3.50,4.10) 5.87
Subtotal (I-squared = 85.6%, p = 0.000) 0 3.12(2.51,3.73) 29.38
1
Overall (-squared = 99.7%, p = 0.000) <:> 2.70 (1.86, 3.53) 100.00
NOTE: Weights are from random effects analysis ;
T T
-5.61 0 5.61

Fig. 2. Forest plot of the random-effect meta-analysis for age standardized incidence rates of laryngeal cancer in males in Iran.

from Fars province between 1990 and 2005 (0.1 per 100,000).%*
3.4. The results of meta-analysis

The ASR of LaC was 2.70, 95% CI (1.86-3.53) for males and 0.46,
95% CI (0.31-0.61) in females. This study showed the male to female
sex ASR ratio is 5.86 (95% CI; 4.29-8.02). The heterogeneity of the
studies was demonstrated by Cochran's test (Q = 5116.17, df = 16,
12 = 99.7%, p < 0.001) for males and (Q =6147.2, df =13,
12 = 99.8%, p < 0.001) for females. The results of the random-effect
meta-analysis for ASRs of LaC for males in Iran has been represented in
Fig. 2 and for females in Fig. 3.

3.5. Meta-regression

Results of meta-regression showed a significant association between
publication year and ASR of LaC in males. Thus, year of study is a cause
of variability in results (Reg Coef = 0.067, p = 0.006). This association
not statistically significant for females (Reg Coef = 0.048, p = 0.077)
According to results, an increasing ASR of LaC across the study period
was observed. Results of meta-regression has been show in Figs. 4 and 5
for males and females, respectively.

3.6. Publication bias

Publication bias was assessed using Egger's tests.”” Results of Egger's
tests showed lack of publication bias. (p = 0.149 for males and
P = 0.225 for females).

4. Discussion

This study aims to investigate the incidence of 1aC in Iran through a
systematic and meta-analysis review. Results of the present study show
that the ASR of laC among Iranian men is 2.62 per 100,000 and among
Iranian women is 0.46 per 100,000. According to the results, the in-
cidence rate of 1aC among Iranian men and women is lower compared
to other countries. Moreover, results indicate that countries in Western

460

Asia have higher incidence rates of laC (ASR = 6.5 in men and 0.9 in
women per 100,000) and countries in Eastern Asia have lower in-
cidence rates (ASR = 2.2 in men and 0.2 in women per 100,000).%°

Globally, the highest ASR of 1aC among men is observed in central
and Eastern Europe and in Caribbean (ASR = 7.8 and 7.9 per 100,000,
respectively). Also, the highest ASR of 1aC among women is observed in
Southern Caribbean Africa (ASR = 0.9 per 100,000). On the other
hand, Some Western African countries have the lowest ASR of 1aC for
men and women (ASR = 1.4 and 0.1 per 100,000, respectively).>® The
difference in laC incidence in Iran and other countries can be due to the
level of income, environmental exposures, diagnostic methods, and
lifestyle.®”~*°

Smoking and alcohol consumption are found to be the major risk
factors for the high incidence of 1aC. According to a study conducted on
head and neck cancers, the risk of these cancers was 6.5 times higher
for smokers than non-smokers.*! Human papillomavirus (HPV) and
Epstein-Barr virus (EBV) has been identified as other important risk
factors for development of 1aC. According to studies, HPV infection has
been associated with most head and neck cancers.** EBV is also a more
common risk factor in Asian countries.*® Different diagnostic and re-
cording techniques in various countries may result to a different and
inaccurate incidence rate of laC.

According to the results of this study, the highest age ASR of laC in
Iranian men is observed in Tehran province (ASR = 5.3 per 100 thou-
sand). The high incidence rate of 1aC in this province can be attributed
to high prevalence of smoking, alcohol consumption, and other asso-
ciated risk factors."**> According to studies, Tehran province is one of
the areas with the highest prevalence of smoking in Iran.*® Also, the
highest ASR of laC among Iranian women is observed in Semnan pro-
vince (ASR = 1.09 per 100 thousand). The high incidence rate of this
cancer in Semnan province is probably due to women's exposure to risk
factors such as smoking and incidence of HPV.*:®

Results from this study indicated that the lowest ASR of 1aC among
Iranian men is observed in Fars province (ASR = 0.1 per 100,000). The
low incidence rate of 1aC in this province can be attributed to the de-
mographic characteristics of people living in this area, differences in
lifestyle, and the presence of other types of diseases and cancers. In Fras
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%

Study_name Time_period  Location ES (95% Cl) Weight
T
North !
Sadjadi , 2003 1996-1999 Ardabil OO 0.20 (0.17,0.22) 7.20
Somi, 2008 2006-2007 East Azarbaijan . 0.26 (0.23, 0.29) 7.19
Babaei, 2009 2000-2004 Ardabil ., 0.30 (0.27, 0.32) 7.20
Subtotal (I-squared = 93.6%, p = 0.000) O 0.25 (0.19, 0.31) 21.60
1
Center E
Babaei, 2004 1996-2000 Semnan i —+— 1.09 (0.90, 1.30) 6.42
Fateh, 2013 2000-2010 Shahroud . 0.58 (0.55, 0.61) 7.19
Subtotal (I-squared = 95.9%, p = 0.000) < 0.83(0.33,1.32) 13.61
- 1
South !
Sadjadi, 2007 1996-2000 Kerman . 0.60 (0.57, 0.63) 7.19
Mehrabani, 2008 1990-2005 Fars ® 0.10 (0.08, 0.12) 7.21
Mohagheghi, 2009 1998-2001 Tehran i 0.90 (0.88, 0.91) 7.21
Masoompour, 2011 1998-2002 Fars ®, 0.30 (0.27, 0.32) 7.20
Subtotal (I-squared = 99.9%, p = 0.000) < 0.48 (0.086, 0.89) 28.81
All area E
Mousavi, 2009 (1) 2003-2004 Iran * 0.26 (0.23, 0.28) 7.20
Mousavi, 2009 (2) 2004-2005 Iran . 0.31(0.28, 0.34) 7.19
Mousavi, 2009 (3) 2005-2008 Iran * 0.43 (0.40, 0.46) 7.19
Roshandel, 2014 2012 Iran . 0.60 (0.57, 0.63) 719
Almasi,2016 2012 Iran 'H 0.60 (0.57, 0.63) 7.19
Subtotal (I-squared = 99.2%, p = 0.000) <> 0.44 (0.30, 0.58) 35.98
. 1
Overall (I-squared = 99.8%, p = 0.000) <> 0.46 (0.31, 0.61) 100.00
1
NOTE: Weights are from random effects analysis !
T T
-1.32 0 1.32

Fig. 3. Forest plot of the random-effect meta-analysis for age standardized incidence rates of laryngeal cancer in females in Iran.

province, gastric and bladder cancers have higher incidence rates
among men.”* Also, the lowest ASR of 1aC among Iranian women is
observed in East Azerbaijan Province (ASR = 0.1 per 100,000). The low
incidence rate of laC in this province can be attributed to the low
prevalence of smoking and alcohol consumption among women in this
region compared to other parts of the country.’”>' Moreover, other
types of cancers such as breast, oesophageal, and skin cancers have
higher incidence rates in this province.®

5. Study limitations

As with any systematic review study, the present study is limited in
certain ways. The first drawback of the present study is lack of full
access to all the required data bases. Perhaps including other studies
could render different results. Another limitation and perhaps the most
important one is missing sample size and failure to calculate the con-
fidence interval for survival which did not allow proceeding with the
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Fig. 4. Meta-regression plots of change in ASR of larynx cancer in males according to changes in continuous study moderator's year.
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Fig. 5. Meta-regression plots of change in ASR of larynx cancer in females according to changes in continuous study moderator's year.

6. Conclusion

Although the incidence of 1aC in Iran is low, this study indicated a
remarkable increasing trend in the prevalence of this cancer in Iran.
Therefore, the number of new laC cases is expected to rise in future due
to lifestyle changes and increased exposure to risk factors. Therefore, a
comprehensive planning is needed to reduce the risk factors and pre-
vent the incidence of laC in Iran.
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Appendix 1. Search strategy in PubMed

#1 ”Laryngeal Neoplasms" [Mesh] OR “cancer of larynx” [Title/
Abstract] OR “larynx cancer” [Title/Abstract] OR “Neoplasms" [Mesh].

#2 “age standardized rate” [Title/Abstract] OR “age standardized
incidence rate” [Title/Abstract] OR “Epidemiology” [Title/Abstract]
OR “incidence” [Title/Abstract].

#3 “Islamic Republic of Iran” [Title/Abstract] OR “Iran” [Title/
Abstract].

#4 #1 AND #2 AND #3.
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