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Abstract

Background: The aim of this study was to evaluate the prevalence of some gynecological cancer risk factors in a
population of female relatives of cancer patients in Hacettepe University Oncology Hospital. Additionally, what are
the levels of the women’s awareness /behavior toward available screening tools?

Methods: An individual cancer risk assessment questionnaire has been developed in the Department of Preventive
Oncology, which questions the medical history, health behaviors and cancer awareness, as well as their behavior
toward available cancer screening tools.

Results: The mean age of the study population was 45.7 ± 12.2 years. Median age at menarche was 13 years (IQR,
12–14), 6.9% of the women reported their menarche was before age of 12. About 11.1% of the women had intercourse
before age of 18. The median age at first delivery was 22 years. Median BMI was 24.9, with 18.3% of population having
obesity. Of the women 65% were current/past smokers. Sixty-two percent of the women had never used condom. About
8% of the women were unaware about mammography and 17.7% about the Pap test.

Conclusions: This study has documented high tobacco use, low protective condom use and low rates of physical
activity. Percentage of some risk factors like early menarche was lower than what was suggested for general Turkish
population. Awareness and behavior of the women were better about mammography when compared to the
Pap test. Considering our results, some measures should be put in place to increase people’s awareness, and
to modify their behavior toward cancer prevention.
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Background
Cancer by causing 8.2 million deaths in 2012 is one of
the leading causes of death worldwide. Globally, there
were 14.1 million new cases of cancer [1]. The number
of cancer cases will reach 24 million a year by 2035, but
half could be prevented. Gynecological cancers, which
primarily originate from ovaries, uterine corpus, uterine
cervix, vulva and vaginal tissues, represent more than
16% of all cancers. Its age standardized incidence rate is
about 29/100,000/year. In Turkey, the rate of gyneco-
logic cancers is 21.3 [1].

Overall etiology of gynecologic cancers is not well
understood. However, some of risk factors are known for
these cancers. Some of the risks are modifiable like obes-
ity, hormone therapy, age at first sex, age at first birth,
number of sex partners. While, some others are not for
example age, familial history of cancers [2]. On the other
hand some factors have an increasing effect to almost all
gynecologic cancers such as: age, hormone therapy,
obesity, and others [3, 4]. While some others may have
different effect; such as parity, which increases the risk
of cervical cancer but decreases the risk of endometrial
cancer [5, 6]. The distribution of risk factors for gyneco-
logic cancers as well as other cancers is not same in all
parts of the world [3]. Assessing cancer risk in average
and high-risk people is essential for primary prevention
and early detection of cancers in women. The evidences
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indicate that in some cancers by taking preventive mea-
sures, screening and early detection almost all cases can
be prevented primarily and secondly [6, 7]. In Turkey, to
our knowledge, there has not been done a risk assess-
ment study yet. To do risk assessment, defining the risk
factors’ prevalence in a particular population is vital.
The aim of this study is to evaluate the prevalence

of some reproductive cancer risk factors in a popula-
tion of female relatives of cancer patients. Addition-
ally, evaluate the women’s awareness /behavior toward
available screening tools.

Methods
This is a cross-sectional study, which has been done in
Hacettepe University Cancer Institute’s Preventive On-
cology Department. A cancer risk assessment question-
naire had been designed by the Department of
Preventive Oncology and filled by relatives of cancer pa-
tients coming to the Hacettepe University Oncology
Hospital in order to be diagnosed and/or treated. An-
swering to the questionnaire was voluntary. The ques-
tionnaire was completely self-administrated.
In this study, we primarily measured frequencies of

specific risk factors for gynecologic cancers. In addition,
level of women’s awareness of available screening tools
and their behavior toward them has been measured.
SPSS 22.0 package was used for data analysis. To

analyze data, first descriptive statistical methods have
been applied. To compare groups of data; for normal
distributed two independent groups, the independent
samples t-test was conducted and ANOVA in case of
more than two groups. The Tukey test was used for sub-
group analysis. For non normally distributed data,
Mann- Whitney-U for two groups or Kruskall-Wallis
tests for more than tow group were conducted.
Chi-square and Fisher’s tests were used to determine the
association between categorical data. To test the signifi-
cance of the pairwise differences Bonferroni correction
was used to adjust for multiple comparisons. The signifi-
cance level was set at p < 0.05.

Results
This study included a total of (n = 595) women with a
mean (SD) age of 45.7 (12.2) years (ranged from 15 to
86). The majority (68%) of the women were currently
married (Table 1).
Median menarche age of the women in this study was

13 (IQR, 12–14). Only 6.9% of them reported menarche
before age 12). Moreover, 18.9% of the women reported
irregular menstrual bleeding.
Median age of first sexual activity was 21 (IQR, 18 to

24), and 18% reported early sexual activity (at age < 18
year).

The majority (76%) of participants had been at least
once pregnant in their lifetimes. The median age of
the first delivery in this study was 22 (IQR 19 to 26),
and the median number of deliveries in our study
population was 2 (IQR, 2 to 3). Only 9.2% of the
women reported their first delivery age younger than
18 years.
Median BMI of our study population was 24.9. Of

them 18.3% were obese and 31.1% were overweight.

Table 1 Summary descriptive values

Variable (valid data) Group Mean (SD) N (%)

Age, yrs. (N = 509)
Mean ± SD (45.7 ± 12.2)

≤ 35 29.4 (4.4) 121 (23.8)

36–55 46.2 (5.7) 276 (54.2)

≥ 56 62 (5.2) 112 (22)

Marital status (N = 558)

Married 379 (67.9)

Single 119 (21.3)

Divorced 37 (6.6)

Widow 23 (4.1)

Education (N = 570)

≤ Intermediate 240 (35.7)

High school 185 (32.5)

≥ University 181 (31.8)

Age at menarche (N = 478)
Median (IQR); 13 (12–14)

Age < 12 33 (6.9)

Age 12–15 402 (84.1)

Age > 16 43 (9)

Menstruation (N = 518)

No 153 (29.5)

Yes, regular 267 (51.6)

Yes, irregular 98 (18.9)

Pregnancy (N = 516)

Yes 392 (76)

No 124 (24)

Age at first delivery
(N = 336) median
(IQR), 22 (19–26)

< 18 31 (9.2)

18–29 265 (78.9)

> 29 40 (11.9)

Number of Delivery
(n = 334) Median
(IQR); 2 (2–3) ≤ 2 230 (68.9)

3 --5 95 (28.4)

≥ 6 9 (2.7)

Breast feeding (N = 502)

Yes 354 (70.5)

No – 148 (29.5)

Age at first intercourse
(N = 322) median (IQR),
21 (18–24) ≥18 264 (82)

< 18 58 (18)
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Table 2 Summary descriptive values of personal/familial medical and behavior/ awareness variables

Variable (valid data) Group Median (IQR) N (%)

BMI (N = 453) median (IQR) 24.9 (21,7–28.2)) Age ≤ 35 21.5 (20–24.2) 110 (24.3)

Age = 36–55 25.4 (22.2–28.7) 234 (51.7)

Age ≥ 56 26.9 (24–30) 88 (19.4)

Interpretation of BMI (N = 453) Normal (BMI≤ 25) 229 (50.6)

Overweight (25.1–30) 141 (31.1)

Obese (BMI≥ 30.1) 83 (18.3)

History of chronic diseases Cancer 40 (7)

Hypertension 85 (14.3)

Osteoporosis 47 (8)

Diabetes 37 (6.2)

Colorectal adenoma 7 (1.2)

Family history of cancer (N = 551)

Yes 363 (65.9)

No – 188 (34.1)

Oral Contraceptive Pills (N = 487)

Never 359 (73.7)

Yes, discontinued 2 yrs. (1–4.5) 98 (20.1)

Yes, currently 3 yrs. (1–5.5) 30 (6.2)

Tamoxifen (N = 433)

Never 421 (97.2)

Yes, discontinued 5 yrs. (3.5–5) 5 (1.2)

Yes, currently 3 yrs. (1–3) 7 (1.6)

H/O STDs (N = 470)

No 458 (97.4)

Yes 12 (2.5)

Smoking (N = 495)

Yes, now/past 320 (64.6)

No 175 (35.4)

Number of sex partners (N = 298)

One 265 (88.9)

2--4 27 (9.1)

> 4 6 (2)

Condom use (N = 377)

Never 234 (62.1)

Sometimes 79 (21)

Often 30 (8)

Always 34 (9)

H/O Mammography (N = 480)

No awareness 39 (8.1)

No, don’t want to do 159 (33.1)

No, going to do 89 (18.5)

Yes, will not repeat 91 (19)

Yes, will repeat 102 (21.3)
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Seven percent of them were cancer survivors, while
proportion of Hypertensive and Diabetic patients were
14.3 and 6.2% respectively.
Majority (64.6%) of the women reported themselves as

current or past cigarette smokers.

Answering about their sport habits, about half (49.2%)
of the women, who answered this question said they
never do sport.
About 11% of the women reported more than one sex-

ual partner. Considering the available data about condom
usage, 62.1% of them had never used it. About 8.1% of the
women had no awareness about mammography. Seven-
teen percent of the women participating in this study had
no awareness about Pap smear (Table 2).
To compare the age of menarche in different age

groups, median age at menarche did not vary signifi-
cantly among the groups of women participating in this
study.
After comparing BMI of women having regular men-

struation with women of the irregular menstruating
group, it was found that, women with irregular menstru-
ation were more likely to have a higher BMI (p < 0.001).
Some other variations in BMI according other variable
are given in Table 3.

Discussion
This study is an attempt to measure the frequency of
specific gynecological cancers’ risk factors in female rela-
tives of cancer patients.
The mean (SD) age at interview of the participants

was 45.7 (12.2) years and about 76% of the women were
older than 35. In comparison to the general Turkish
population - female median age of 29.6- the women par-
ticipating in this study were older [1, 8]. The proportion
of current/past smokers in this study was higher than
given proportion (overall 31.1%; female 15.2%) for Turk-
ish general population [1]. There could be some expla-
nations for this difference, such as; higher median age,
higher urbanization, and higher levels of education in
our study population. However, as smoking is a modifi-
able cancer risk factor, to prevent cancers, the popula-
tion should be motivated not to smoke, especially if they
have some unmodifiable cancer risks e.g. family history
of cancer.
Median menarche age was 13 years and it was higher

than what Chumlea WC et al. found for U.S white girls
whose median age at menarche was 12.6 years [9]. Me-
dian age at menarche in the current study, however,
confirms findings of Ekerbicer H C et al., in their study

Table 3 BMI variations according other variable

N BMI - N (%)

< 25 25.1–30 > 30.1 P- value

Chronic Diseases

- Diabetes 27 1 (3.7) 11 (40.7) 15 (55.6) P < 0.001

- Hypertension 69 15 (21.7) 21 (30.4) 33 (47.8) P < 0.001

- Osteoporosis 39 18 (49) 10(25.6) 11 (28.2) P = 0.202

Menstruation

- Regular 240 129 (63) 55 (27) 20 (10) P < 0.001

- Irregular 74 36 (48.6) 23 (31.1) 15 (20.3)

Marital status

- Single 90 71 (78.9) 14 (15.6) 5 (5.6) P < 0.001

- Married 297 131 (44) 107 (36) 59 (19.9)

- Divorced 32 14 (43.8) 9 (28.1) 9 (28.1)

- Widow 7 (36.8) 5 (26.4) 7 (36.8)

HRT

- No 134 50 (37.3) 48 (35.8) 36 (26.9) P = 0.522

- Yes 31 15 (48.4) 6 (19.4) 10 (32.2)

OCP

- No 275 139 (50) 83 (30.7) 53 (19.3) P = 0.623

- Yes 105 57 (54.3) 29 (27.6) 19 (18.1)

Cancer in family

- No 150 83 (55.3) 42 (28) 25 (16.7) P = 0.128

- Yes 76 130 (47) 91 (33) 55 (19.9)

Smoking

- No 129 58 (45.5) 38 (30.2) 32 (24.3) P = 0.035

- Yes 255 140 (55) 78 (30.6) 37 (14.5)

Monthly income

- < 500 25 10 (40) 11 (44) 4 (16) P = 0.019

- 500–1000 127 52 (40.9) 45 (35.4) 30 (23.6)

- 1000–3000 221 117 (53) 64 (29) 40 (18.1)

- > 3000 44 31 (70.5) 10 (22.7) 3 (6.8)

Table 2 Summary descriptive values of personal/familial medical and behavior/ awareness variables (Continued)

Variable (valid data) Group Median (IQR) N (%)

H/O Pap test (N = 479)

No awareness 82 (17.1)

No, don’t want to do 133 (27.8)

No, going to do 49 (10.2)

Yes, will not repeat 106 (22.1)

Yes, will repeat 109 (22.8)
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about age at menarche in adolescents in the Eastern
Mediterranean city of Kahramanmaras, Turkey, who re-
corded age at menarche as 13 years [10].
In our study only 6.9% had early menarche (< 12

years). For American girls this percentage was more than
10%. In 2009 Talma et al. reported that, 33% of Turkish
girls living in Netherland had early menarche [11].
About 11% of participants reported sexual activity be-

fore age of 18. In 2005 Dagdeviren N et al. studied the
sexual activity behavior among Turkish adolescent of
median age of study population, 18 yrs., and found that,
the median age of sexual activity in girls was 17 years,
near to western countries [12]. The age distribution of
our study population (median, 46 yrs.) was totally differ-
ent from above mentioned study population, which can
explain the difference in sexual behavior. Also, there is a
possibility of changing sexual behavior over a period of
time. That indicates need of further investigations for
evaluating any changes of sexual behavior in the Turkish
general population.
In this study median age at first delivery was 22 and

the proportion of early delivery was 9.2%, which is
higher than what is found in Europe (1% in Germany,
2% in France), consistent with the United States (10%)
and lower than in Mali (45%), in Uganda (42%), and 25%
for Ethiopia [13].
Sixty-two percent of women in this study, said that

they never use the condom, while, 9% always used it.
Women with lower education levels had a lower rate of
condom usage.
Women in this study had a median BMI of 24.9.

Women in the obese group were significantly older
compared to those with normal weight. We found that,
obesity was more prevalent in nonsmokers when com-
pared to those who smoke. But, women with higher
education at the level of university or more and higher
income -more than 3000 Turkish Liras (TL)- had lower
obesity percentages compared to the others. In addition
a higher percentage of women with irregular menstrual
bleeding were obese and overweight compared normal
menstruating women, the finding was statistically sig-
nificant (Table 3).
About half of the women reported that, they never do

sport. Compared to older women, those with younger
age reported exercising less frequently. Considering our
results, some measures should be put in place to educate
people about exercise and healthy lifestyle.
About 7% (n = 40) of the women had a positive past

cancer history; breast cancer was the most prevalent.
All participants in this study came to the hospital with

their relatives, who were cancer patients, but some of
the cancer patients had no genetic relationship with the
women i.e. husband and wife. As a result all of the
women had not positive family history of cancer. About

66% of them had at least one family history of cancer in
first degree relatives. Breast cancer had the highest
(18.4%) proportion. Second most common cancer was
lung cancer, colorectal cancer (9.8%) was the third, and
gynecological cancers (4.6%) were the fourth most com-
mon type in their families.
About 8.1% of participants in this study were not

aware of mammography; awareness about the Pap test
was lower than mammography, 17.1% of the women had
no awareness about Pap tests. Considering data about
both available screening tools, we can say that the popu-
lation should be made more aware of these tests.
This study had a nonrandom sampling design and was

done on a population with a specific condition, the re-
sults could have some variations from what is valid for
the general population. However, findings from this
study will be valid for similar population groups, such
as; relatives of cancer patients.
Considering our findings, there were a variety of re-

productive cancer risk factors in female relatives of can-
cer patients. Some of them like aging, a family history of
cancer, could not be prevented or modified while, some
others could be modified to prevent cancer, such as;
smoking, breast feeding, condom use, and exercise. As a
measure of cancer prevention, the population’s aware-
ness about possible ways of the prevention should be in-
creased. By increasing population’s awareness, their
behavior toward modifiable risks would mostly be chan-
ged. Finally, data from this study and similar studies can
be used in developing cancer risk assessment tools, and
strategies for cancer prevention.

Conclusion
Compared to the general population of Turkey, women
participating in this study were more likely to be older.
Percentage of some risk factors such as; early menarche,
early sexual activity, and early child birth was lower than
what was estimated in some other populations. While,
the prevalence of others like obesity or some chronic
disease were almost adherent to what is suggested for
turkey population. However, this study has also docu-
mented high tobacco use and low protective condom
use.
In addition, our findings support required efforts to in-

crease general population awareness about available can-
cer screening tools. Also, there is a need for motivating
women to use available screening tools according to
their given protocols.
By modifying risk factors, many of the cancers can be

prevented. The results of this study appear the require-
ment of smoking behavior, lifestyle and exercise modifi-
cations for cancer prevention.
The study provides information that will be useful for

developing more specific and precise data collection
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tools specially for measuring risk factors of women’s
cancers.

Abbreviations
BMI: Body mass index; CI: Confidence interval; CIN: Cervical intraepithelial
neoplasia; DES: Diethylstilbestrol; HPV: Human papilloma virus; HRT: Hormone
replacement therapy; OCP: Oral contraceptive pills; OR: Odds ratio;
RR: Relative risk; SCC: Squamous cell carcinoma; SERM: Selective estrogenic
receptor modulators; STD: Sexually transmitted disease; STI: Sexually
transmitted Infections

Acknowledgements
We thank all the colleagues in the Preventive Oncology department of
Hacettepe University Oncology Hospital for their assistance in data
collection, data entry as well as their valuable comments that greatly
improved the manuscript.

Funding
This work was done in the Preventive Oncology department of Hacettepe
University Oncology Hospital. The tool was developed by in this department
and the data was collected. Required funding for this study was provided by
primary author.

Availability of data and materials
The datasets used and/or analyzed during the current study are available
from the corresponding author on reasonable request.

Overlapping publications on submission
The poster abstract of this study is accepted and published by Health
Care: Current Reviews. It can be found at: https://www.omicsonline.org/
proceedings/results-of-an-individual-cancer-risk-assessment-tool-in-a-tertiary-
oncology-clinic-32458.html

Authors’ contributions
MH, SK and DY and NA designed the study as well as the questionnaire and
supervised the data collection and entry. NA did data cleaning, editing and
analysis. NA wrote the manuscript and all the other authors critically
reviewed the draft. SK had the supervisory role. All authors read and
approved the final manuscript.

Ethics approval and consent to participate
This study was approved by the Hacettepe University Ethical Committee
(# GO 14/ 04–06). Participation in this study was voluntary. Before replying
to the questions an informed consent form was signed by the participants.
Anonymity and confidentiality were considered in all stages of the study.

Consent for publication
Not applicable.

Competing interests
The authors declare that they have no competing interests.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in published
maps and institutional affiliations.

Received: 25 July 2018 Accepted: 4 February 2019

References
1. World Health Organization. Cancer Factsheet. Geneva: World Health

Organization; 2014. [cited 2014 Jan 15]. Available from: http://www.who.int/
mediacentre/factsheets/fs297/en/index.html

2. National Cancer Institute. Women Cancers [Internet]. National Cancer
Institute; 2013 [cited 2014 Jan 15]. Available from: https://www.cancer.gov/
types/by-body-location?redirect=true#gynecologic.

3. Watson, P., Vasen, H.F., Mecklin, J.P., Jarvinen, H. Lynch HT. The risk of
endometrial cancer in hereditary nonpolyposis colorectal cancer. Am J Med.
1994;96 (6): 516–520 [cited 2013 Dec 2]. Avaiable from: https://www.

sciencedirect.com/science/article/pii/0002934394900914 DOI:https://doi.org/
10.1016/0002-9343(94)90091-4.

4. Aarnio M, Mecklin JP, Aaltonen LA, Nystrom-Lahti M, Jarvinen HJ. Life-time
risk of different cancers in hereditary non-polyposis colorectal cancer
(HNPCC) syndrome. Int J Cancer. 1995;64(6):430–3 [cited 2013 Dec 12].
Avaiable from: https://www.ncbi.nlm.nih.gov/pubmed/8550246.

5. Dossus L, Allen N, Kaaks R, Bakken K, Lund E, Tjonneland A, et al.
Reproductive risk factors and endometrial cancer: the European Prospective
Investigation into Cancer and Nutrition. Int J Cancer. 2010; 127 (2), 442–451
[cited 2013 Dec 12]. Available from: https://www.ncbi.nlm.nih.gov/pubmed/
19924816 DOI: https://doi.org/10.1002/ijc.25050.

6. Gershenson DM, McGuire WP, Gore M, Luna TG, Franco E. Gynecologic
Cancer: controversies in management. 2nd ed. Philadelphia: Elsevier
Churchill Livingstone; 2004. p. 1001.

7. Schiffman MH, Bauer HM, Hoover RN, Glass AG, Cadell DM, Rush BB, et al.
Epidemiologic evidence showing that human papillomavirus infection
causes most cervical intraepithelial neoplasia. J Natl Cancer Inst. 1993;85(12):
958–64 [cited 2014 Jan 19]. Available from: https://www.ncbi.nlm.nih.gov/
pubmed/8388478.

8. Central Intellegence Agency. The World Factbook. Turkey: Central
Intellegence Agency; 2014. [cited 2014 Jan, 04]. Available From: https://
www.cia.gov/library/publications/resources/the-world-factbook/geos/tu.html

9. Chumlea WC, Schubert CM, Roche AF, Kulin HE, Lee PA, Himes JH, et al.
Age at menarche and racial comparisons in US girls. Pediatrics. 2003;111(1):
110–3 [cited 2014 feb 11]. Available from: https://www.ncbi.nlm.nih.gov/
pubmed/12509562.

10. Ekerbicer HC, Celik M, Kiran H, Kiran G. Age at menarche in Turkish
adolescents in Kahramanmaras, Eastern Mediterranean region of Turkey. Eur
J Contracept Reprod Health Care. 2007; 12 (3): 289–293 [cited 2014 Mar 23].
Available from: https://www.tandfonline.com/doi/citedby/https://doi.org/10.
1080/13625180701447854?scroll=top&needAccess=true DOI: https://doi.org/
10.1080/13625180701447854

11. Talma H, Schonbeck Y, van Dommelen P, Bakker B, van Buuren S, Hirasing
RA. Trends in menarcheal age between 1955 and 2009 in the Netherlands.
PLoS One. 2013; 8 (4): e60056 [cited 2014 Mar 20]. Available From: https://
www.ncbi.nlm.nih.gov/pubmed/23579990 DOI: https://doi.org/10.1371/
journal.pone.0060056.

12. Dagdeviren N, Set T, Akturk Z. Sexual activity among Turkish adolescents:
Once more the distinguished male. Int J Adolescent Med Health. 2008 20
(4); 431–439 [cited 2014 Feb 29]. Available From: http://europepmc.org/
abstract/MED/19230443 DOI: https://doi.org/10.1515/IJAMH.2008.20.4.431.

13. Nour NM. Health Consequences of Child Marriage in Africa. Emerg Infect
Dis. 2006; 12(11): 1644–1649 [cited 2014 Mar 28]. Available From: https://
www.ncbi.nlm.nih.gov/pmc/articles/PMC3372345/ DOI https://doi.org/10.
3201/eid1211.060510.

Atta et al. BMC Cancer          (2019) 19:154 Page 6 of 6

https://www.omicsonline.org/proceedings/results-of-an-individual-cancer-risk-assessment-tool-in-a-tertiary-oncology-clinic-32458.html%C2%A0
https://www.omicsonline.org/proceedings/results-of-an-individual-cancer-risk-assessment-tool-in-a-tertiary-oncology-clinic-32458.html%C2%A0
https://www.omicsonline.org/proceedings/results-of-an-individual-cancer-risk-assessment-tool-in-a-tertiary-oncology-clinic-32458.html%C2%A0
http://www.who.int/mediacentre/factsheets/fs297/en/index.html
http://www.who.int/mediacentre/factsheets/fs297/en/index.html
https://www.cancer.gov/types/by-body-location?redirect=true#gynecologic
https://www.cancer.gov/types/by-body-location?redirect=true#gynecologic
https://www.sciencedirect.com/science/article/pii/0002934394900914
https://www.sciencedirect.com/science/article/pii/0002934394900914
https://doi.org/10.1016/0002-9343(94)90091-4
https://doi.org/10.1016/0002-9343(94)90091-4
https://www.ncbi.nlm.nih.gov/pubmed/8550246
https://www.ncbi.nlm.nih.gov/pubmed/19924816
https://www.ncbi.nlm.nih.gov/pubmed/19924816
https://doi.org/10.1002/ijc.25050
https://www.ncbi.nlm.nih.gov/pubmed/8388478
https://www.ncbi.nlm.nih.gov/pubmed/8388478
https://www.cia.gov/library/publications/resources/the-world-factbook/geos/tu.html
https://www.cia.gov/library/publications/resources/the-world-factbook/geos/tu.html
https://www.ncbi.nlm.nih.gov/pubmed/12509562
https://www.ncbi.nlm.nih.gov/pubmed/12509562
https://doi.org/10.1080/13625180701447854
https://doi.org/10.1080/13625180701447854
https://doi.org/10.1080/13625180701447854
https://doi.org/10.1080/13625180701447854
https://www.ncbi.nlm.nih.gov/pubmed/23579990
https://www.ncbi.nlm.nih.gov/pubmed/23579990
https://doi.org/10.1371/journal.pone.0060056
https://doi.org/10.1371/journal.pone.0060056
https://doi.org/10.1515/IJAMH.2008.20.4.431
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3372345/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3372345/
https://doi.org/10.3201/eid1211.060510
https://doi.org/10.3201/eid1211.060510

	Abstract
	Background
	Methods
	Results
	Conclusions

	Background
	Methods
	Results
	Discussion
	Conclusion
	Abbreviations
	Acknowledgements
	Funding
	Availability of data and materials
	Overlapping publications on submission
	Authors’ contributions
	Ethics approval and consent to participate
	Consent for publication
	Competing interests
	Publisher’s Note
	References

