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Abstract

Background: Measles considered a highly contagious and serious disease affecting mainly children in their early years,
with morbidity and mortality. The effective preventive measure against measles is vaccination.

Objective: To identify the epidemiological characteristics of patients with measles admitted to Maternity and Chil-
dren’s Teaching Hospital in Babylon Governorate.

Materials and Methods: A hospital-based cross-sectional study was conducted using structured questionnaire on
convenient sample of children infected with the measles virus and hospitalized in Maternity and Children’s Teaching
Hospital, Babylon Governorate, Iraq. During three-monthperiod from the �rst of January to 30th of March, 2024. A special
semi-structured validated and reliable questionnaire was used for interviewing. It consisted of two parts, the �rst part
included demographic data related to age, sex, place of residence and the history of vaccination, receiving vitamin A, as
well as the number of deaths among all diagnosed patients.

Results: About 1,103 cases of children infected with the measles virus were reported in the main referral Maternity and
Children’s Teaching Hospital in Babylon Governorate. The total deaths due to measles were �fteen patients, indicating
a case fatality rate (1.36%). A convenient sample of 204 admitted patients were studied through interviewing their
companions. The results revealed that males outnumbered females (58.8%). Most of the samples in this study were
infants, followed by children in the age group (1–3) years old. The nutritional status of more than half of the study
sample was poor, 106(52%). About one-third of patients had received the vaccine 77 (37.7%), while about two-thirdsof
them had not received the measles vaccine 127 (62.3%). While two-thirds (67%) did not receive vitamin A supplements.
Respiratory tract infection was the most common complication reported in 125 (61.3%), the case fatality rate was 1.36%.
Conclusion: Measles is an epidemic that forms a real public health problem. Males were highly affected, the majority
of cases were below one year of age, most of the affected children didn’t receive the measles vaccine, and the majority
were not receiving Vitamin A. Case fatality was relatively high.
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1. Introduction

T he measles virus causes a contagious serious
disease, which has the ability to produce a

measles epidemic and can be easily prevented by
an available safe vaccine. In developing countries,
measles is considered one of the main causes of
death in children [1]. There are unprecedentedly

high transmission rates of measles throughout the
world [2]. In 1997, the countries of the Eastern
Mediterranean Region adopted measles elimination
as a goal to be achieved by 2010 [3]. Due to delays,
the goal was postponed to 2015 [4]. and then to
2020 as part of the Eastern Mediterranean Vaccine
Action Plan [5]. The measles virus is considered

Received 12 January 2025; accepted 10 March 2025.
Available online 16 May 2025

* Corresponding author.
E-mail addresses: hasanbaiee1951@gmail.com (H. A. Baiee), ZZWbh8585@gmail.com (Z. H. Abdel Qader), ZOZahosam7@gmail.com (Z. H. Abdul Hussein),
aljubouria00@gmail.com (A. M. Flih).

https://doi.org/10.62445/2958-4515.1051
2958-4515/© 2025, The Author. Published by Hilla University College. This is an open access article under the CC BY 4.0 Licence
(https://creativecommons.org/licenses/by/4.0/).

mailto:hasanbaiee1951@gmail.com
mailto:ZZWbh8585@gmail.com
mailto:ZOZahosam7@gmail.com
mailto:aljubouria00@gmail.com
https://doi.org/10.62445/2958-4515.1051
https://creativecommons.org/licenses/by/4.0/


HILLA UNIV COLL J MED SCI 2025;3:56–62 57

Fig. 1. Distribution of cases by sex.

Table 1. Frequency distribution of the study sample by age groups.

Age Male Female Total

Below 1 year 54(63.5%) 31(36.5%) 85(41.7%)
1–3 years 45(60%) 30(40%) 75(36.8%)
4–6 years 23(52.3%) 21(47.7%) 44(21.5%)

This table shows that majority of the sample are in the age group (Below 1 year) which
constitutes about 41,7% of the study sample.

seasonal and it infected the majority in a period before
the discovery of the measles vaccine. The vaccine is
considered the best way to prevent measles, with its
elimination as a current goal [6]. Measles has been
considered as preventable infectious disease since
1963 through using an effective vaccine. Serological
and epidemiological studies indicate that the effec-
tiveness of the �rst dose of the measles vaccine is
about 85%–90% when given at the age of 9 months,
and the effectiveness of the two doses is 99% when
the second dose is given at the age of 12–15 months
[7]. Humans are the only natural host of the virus with
symptoms that usually appears within 10–12 days af-
ter exposure to an infected person and usually lasts
for 7–10 days, Transmission occurs primarily via air-
borne respiratory droplets to the mucous membranes
of the upper respiratory tract and conjunctiva [8]. The
measles virus killed at least 2 million people a year
globally before the measles vaccine was introduced
[9]. Research has shown that young children who suf-
fer from malnutrition are the group most at risk of
contracting measles, and children who suffer from
vitamin A de�ciency also have a high risk of contract-
ing measles [10]. The measles virus is characterized
by an erythematous maculopapular rash, diarrhea,
sometimes pneumonia, and central nervous system

disturbance. The main complications of measles are:
pneumonia, diarrhea, encephalitis, laryngitis, and oti-
tis media. Social factors are among the factors which
increased the numbers of measles cases. But with high
coverage of vaccination in the local community and
vaccination of immigrants among high risk group,
the burden and trend of this highly infectious disease
can be decreased [11–15]. By the vaccination, the age
distribution of measles changes from children to older
age groups [16]. According to epidemiological fore-
casts, if there is no vaccination every 3–5 years due to
the accumulation of susceptible people, an epidemic
will occur [17, 18]. Despite all efforts to eliminate
this the endemic serious disease in Iraq epidemio-
logical studies revealed that Iraq was facing a large
measles epidemic during last months (2023–2024),
during this time Iraqi Ministry of Health recorded
more than 27 000 cases of measles, 96% of which
were among the unvaccinated, and 4% were among
the vaccinated who did not complete the 2 doses.
This report shows that Iraq is among the countries
with the most measles cases In the latest list, coming
in third, following only Kazakhstan and Azerbai-
jan. In addition, it was noted that 43 measles deaths
have been reported, of which 42 of the fatalities were
unvaccinated [19].
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Fig. 2. Distribution of children with measles based on their receipt of vitamin A supplements.

Table 2. Distribution of measles cases by vaccination status.

Vaccination Yes No

Below 1 year 20(26%) 65(51.2%)
1–3 years 43(55.8%) 32(25.2%)
3–6 years 14(18.2%) 30(23.6%)
Total 77(37.7%) 127(62.3%)

This table indicates that the majority of the study sample had not
previously received the measles vaccine, 127 (62.3%), and more
than half of those who did not receive the vaccine were from the
age group less than 1 year.

2. Materials and methods

2.1. Patients and study design

A descriptive observational hospitals based cross-
sectionalstudy was conducted on non-probability
convenient sample of diagnosed children with
measles. The diagnosis was made by specialist
pediatricians clinically and serologically. Diagnosis
of measles was done by the classical history of the
prodromal, fever, cough, conjunctivitis followed
by the appearance of the classical rash after few
days of the prodromal together with blood and
serological investigation in (Teaching Hospital for
Pediatrics & Gynecology, Babil Governorate) which
considered as the main referral pediatric hospital in
Babil governorate. Epidemiological description was
done using the descriptive epidemiologic approach
(person, place, time epidemiological model) to
identify the occurrence and distribution of the
disease during a three months period from the �rst
of January to 30th of March, 2024.

Data were collected using semi structured and
validated questionnaire which includes information
related to age, sex, place of residence, time of

admission, nutritional status according to the
assessment of the medical team, vaccination status,
receipt of Vitamin A, clinical presentations and main
complications. Data were also obtained checked with
patients hospital records and hospital digital registry.

The data collection was conducted by a collabora-
tive group of well-trained nursing students from the
Nursing Department at Hilla University College.

2.2. Ethical approval

Ethical approvals were obtained from the health
authority of Babylon health directorate, the hospital
managerial of�cers and the ethical research commit-
tee in Hilla University College. Verbal consents were
also obtained from parents or patients companions
after explaining to them the objective of the study. The
data were analyzed using SPSS version 24, and the
results are also presented in tables and �gures.

3. Results

The clinical characteristics of 204 cases of individ-
uals infected with measles were studied from among
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Fig. 3. Distribution of measles cases by nutritional status.

Table 3. Frequency distribution of measles cases by complications.

complication frequency Percentage%

Respiratory tract infection 125 61.3%
Pneumonia 96 47.1%
Diarrhea 34 16.7%
Bronchitis 96 47.1%

This table shows that Respiratory tract infection was the most common
complication reported in 125 (61.3%) followed by pneumonia and bronchitis, both
in 96 (47.1%).

all cases (1103), accounting constitutes (18.5%) from
total diagnosed and registered patients, the interview
took place in the (Teaching Hospital for Pediatrics &
Gynecology, Babil Governorate) during the measles
outbreak period. The majority of individuals sampled
in this study are males 120 (58.8%), and it was found
that the high proportion of them fall in the age group
less than one year. Less than half of the study sample
received the measles vaccine 77 (37.7%), while most
of them did not receive the vaccine 127 (62.3%). Also,
two-thirds of the study sample of this study had not
previously taken vitamin A supplements. Results also
showed that about seventy percent of the patients
were from rural and sub-district areas as depicted in
(Tables 1 to 4) and (Figs. 1 to 4).

4. Discussion

Findings of The present study reveal that measles
affected more infants, among all admitted children, to
Babil referral teaching pediatric hospital with a higher
frequency occurrence in males when compared to
females. This result is similar to many previous
descriptive studies which were done inside and
outside Iraq [20–23]. This �nding is consistent with

local studies that have identi�ed young children
mainly infants among early years as being at a higher
risk of developing measles, and males have a higher
incidence of measles. the increase in the incidence
of measles mainly due to lack of measles vaccine
coverage due to Covid 19 outbreak affecting Iraq
during the years2020–2021 where most of health care
resources were used to address Covid 19 epidemic.

In contrast, other studies found that most cases of
measles were highly distributed during the second
year of age [24, 25]. Compel et al. [26] and McLean et al.
[27] reported that the peak age incidence of measles
in the age group 5–10 years and preschool children.
But Jahan et al. [28] found peak age incidence is in
6–11 months of age, which agrees to present study.
This �nding is similar with that reported by other
recent studies [29–32].In this study two-thirds of
affected children were unvaccinated, this goes in
line with other studies [12, 13, 33], this viral disease
occurred more among children who did not up
take vaccination, this �nding is supported by the
�ndings of other reporters, the highly unvaccinated
children in the current study may be due to Covid 19.
Epidemic during the last three years or may be due
to low level of awareness and misbelieve of mothers
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Fig. 4. Distribution of patients by place of residence.

Table 4. Distribution according to those infected with measles during the �rst 3 months of the year 2024.

Cases Infected Cured cases Mortality rate

January 375(34%) 370(98.7%) 5(1.3%)
February 415(37.6%) 412(99.3%) 3(0.7%)
March 313(28.4%) 306(97.7%) 7(2.3%)
Total 1103(100%) 1088(98,7%) 15(1.3%)

This table shows that the total number of cases diagnosed with measles among children
hospitalized in Babil Teaching Hospital for Women and Children was 1,103 measles cases
children during the months (January, February, and March) (2024). Most of these cases recovered,
while the number of deaths was 15 making the case fatality rate of (1.3%).

about the safety of measles vaccine, poor primary
health care services, especially in the rural where
more cases occur beside to inadequate surveillance
as coupled with low vaccine coverage, non-effective
health education and not giving Vitamin A as part of
maternal and child health care [34].

Mal nutrition in this study is associated factors that
can increase the infection rate by measles virus in the
early years, this �nding is in agreement with other
reporters [12, 13, 33]. Local reporter explained that
breast fed children were reducing during last years
in our society, the exclusive bottle feedings (usually
linked to malnutrition) has marked negative effects
by (33%)on immunity of children under-�ves espe-
cially infants [35, 37].

Most of cases were living in rural and suburban
dwellers this �nding is consistent with the �nding
of recent retrospective local study [34]. study also re-
ported no death in contrast to our �nding that shows
the case fatality rate of (1.35%) which indicate the
severity and high rate of complications especially
respiratory infection where the epidemic took place
in winter time. It was emphasized that analysis of
epidemiological data to identify signi�cant changes
in measles epidemiologic pro�le early detection of
changes is crucial for timely prevention, and control
of measles and limit disease spread and reduce seri-
ous impact [34–37].

5. Conclusion

Measles is a priority public health issue for children
in Babil governorate, males were highly affected, with
the majority of cases being below one year of age.
Approximately two-thirds of affected children did not
receive the measles vaccine and the majority were not
receiving Vitamin A. Case fatality rate was relatively
high compared to other countries.

Strengthening routine immunization programs, en-
suring effective vaccination program should be mon-
itored, and improving epidemiologic surveillance are
strongly requested in order to eliminate this deadly
endemic disease with potential subsequent outbreaks
from Iraq. Further comprehensive analytic studies
are needed to identify risk factors and the causal
association relationship between measles and other
correlates.

6. Limitations of the study

Some limitations of this study should be consid-
ered. The hospital-based approach and the conve-
nient sample size of the current study affect the
generalizability of this study. Some variables have
not been studied. In cross sectional study design the
causality cannot be determined since there is lack of
temporality and follow-up.



HILLA UNIV COLL J MED SCI 2025;3:56–62 61

Acknowledgments

The authors would like to thank all participants.
Thanks are also due to the hospital’s managerial staff
who supported this research work. Great apprecia-
tion to the Dean of Hilla University College, Professor
Aqeel Majeed Al- Saadi for his encouragement and
advice to the authors.

Financial support

None.

Con	ict of interest

None.

References

1. Mohamed Ghaith Al Kuwari, Zaher Nazzal, Abdul Hameed
Al Khenji. Epidemiology of measles outbreaks in Qatar in 2007.
Eastern Mediterranean Health Journal. 2011 Mar;17(3):186–90.

2. Teleb N, Atta H, Hajjeh R. Measles and rubella elimination in
the Eastern Mediterranean Region: successes and challenges.
East Mediterr Health J. 2019;25(10):667–668. https://doi.org/
10.26719/2019.25.10.667.

3. Forty-fourth Session of the Regional Committee for the
Eastern Mediterranean, Tehran, Islamic Republic of Iran, 4–7
October 1997. Elimination and eradication of diseases, with
special reference to measles and tuberculosis (EM/RC44/R.6).
http://apps.who.int/medicinedocs/documents/s17706en/
s17706en.pdf.

4. Fifty-eighth Session of the Regional Committee for the East-
ern Mediterranean, Cairo, Egypt, 2–5 October 2011. Scaling up
expanded programme on immunization to meet global and
regional targets (EM/RC58/R.5). http://applications.emro.
who.int/docs/RC_resolutions_2011_r5_13972.pdf?ua=1.

5. Sixty-second Session of the Regional Committee for the
Eastern Mediterranean, Kuwait, 5–8 October 2015. Annual
report of the regional director 2014 (EM/RC62/R.1).
http://applications.emro.who.int/docs/RC62_Resolutions_
2015_R1_16570_EN.pdf?ua=1.

6. Michelle Ylade. Epidemiology of measles in the philippines.
Acta Medica Philippina. 2018 Jul;52(4).

7. James L. Goodson, Balcha Masresha, Kathleen Wannemuehler,
Amra Uzicanin, Stephen L. Cochi. Changing epidemiology
of measles in Africa. The Journal of Infectious Diseases. 2011
Jun;204.

8. Mulugeta Asefa Gutu, Alemayehu Bekele, Yimer Seid, Abyot
Bekele Woyessa. Epidemiology of measles in Oromia region,
Ethiopia, 2007–2016. The Pan African Medical Journal. 2020
Jan;37.

9. Alieu Sowe, Mbye Njie, Dawda Sowe, Sidat Fofana, Lamin
Ceesay, Yaya Camara, et al. Epidemiology of measles cases,
vaccine effectiveness, and performance towards reports
measles elimination in the Gambia. Plos One. 2021 Oct;16(10).

10. Aygerim Zhuzzhasarova, Baesheva DA, Bayan Turdalina, Sei-
dullaeva AKh, Alena Altynbekova, Madiyar Nurgaziev, et al.
Epidemiology survey of measles in Kazakhstan. Open Access
Macedonian Journal of Medical Sciences. 2021 Jul;9:704–10.

11. Aljothery AH, Baiee HA, Hussein KF, Baiee AH, Abdulameer
ST, Hadi AA, Abbas NA. Epidemiologic and clinical charac-
teristics of children with measles during the year 2019. Indian
Journal of Forensic Medicine & Toxicology, July-September
2020;14(3):1399.

12. Khalaf BS. A study of measles epidemic in babylon teach-
ing hospital for pediatrics and gynecology. Medical Journal of
Babylon. 2017;14(3):478–482.

13. Alimohamadi Y, Sepandi M. Forty-seven year trend of measles
in Iran: An interrupted time series analysis. Health Sci
Rep. 2023 Feb 24;6(2):e1139. doi: 10.1002/hsr2.1139. PMID:
36852390.

14. Sitepu FY, Depari E, Mudatsir M, Harapan H. Being unvac-
cinated and contact with measles cases as the risk factors of
measles outbreak, North Sumatera, Indonesia. Clin Epidemi-
ology Glob Health 2020;8:239–243. [Google Scholar].

15. Shah SJH, Dero AA, Hayat N, Khan MJ, Ahmad S, Ahmad H.
Frequency of complications of measles in hospitalized children
of Pakistan. J Pharm Negat Results. 2022;13:3757-3762. [Google
Scholar].

16. Paules CI, Marston HD, Fauci AS. Measles in 2019—going
backward. N Engl J Med. 2019;380:2185-2187. [PubMed]
[Google Scholar].

17. Baiee HA. Measles among adolescents and young adults
hospitalized in merjan teaching hospital-babylon during the
2008–2009 epidemic. IJCM. 2013;26(1):7–12.

18. Ma C, Su QR, Hao LX, et al. Measles epidemiology charac-
teristics and progress toward measles elimination in China,
2012-2013. Chin J Vaccines Immun. 2014;20:193-199. [Google
Scholar].

19. Herriman R. Outbreak news today is an online news infectious
diseases and outbreaks magazine April 2024.

20. Hassan S, Masoud M, Baiee H, Shaban M, Aljothey A, Go-
maa F. Epidemiological pro�le of communicable diseases in
childhood within the Babylon Governorate, Iraq from 2017 to
2021. Kufa Journal for Nursing Sciences. 2023;13(2):267–276.
https://doi.org/10.36321/kjns.vi20232.14152.

21. Cui A, Wang H, Zhu Z, Mao N, Song J, Zhang Y, et al. Measles
vaccine-associated rashillness in China: An emerging issue in
the process of measles elimination. Journal of Clinical Micro-
biolog; 2020,

22. Wang H, Zhang Y, Mao N, Zhu Z, Cui A, Xu S, et al. Molecular
characterization of measles viruses in China: Circulation dy-
namics of the endemic H1 genotype from 2011 to 2017. PLOS
ONE. 2019;14(6):e0218782. https://doi.org/10.1371/journal.
pone.0218782.

23. Mohammed AK, Nasir AR, Alsweedy MMJ. Clinical and
epidemiological study of measles cases in central teaching
hospital of pediatrics in Babylon Province. Med J Babylon.
2022;19:518–21.

24. Gastañaduy PA, Banerjee E, DeBolt C, Bravo-Alcántara
P,Samad SA, Pastor D, et al. Public health responses during
measles outbreaks in elimination settings: Strategies and chal-
lenges. Hum Vaccin Immunother. 2018;14:2222–38.

25. Marin M, Broder KR, Temte JL, Snider DE, Seward JF.
Centersnfor disease control and prevention (CDC). Use of
combination measles, mumps, rubella, and varicella vaccine:
Recommendationsof the advisory committee on immuniza-
tion practices (Acip). Mmwr Recomm Rep. 2010;59:1–12.

26. McLean HQ, Fiebelkorn AP, Temte JL, Wallace GS. Centers
for disease control and prevention. Prevention of measles,
rubella,congenital rubella syndrome, and mumps, 2013: Sum-
mary recommendations of the advisory committee on immu-
nization practices (ACIP). Mmwr Recomm Rep. 2013;62:1–34.

27. Hussain HH, Ibraheem NT, Al-Rubaey NKF, Radhi MM, Hindi
NKK, AL-Jubori RHK. A review of airborne contaminated mi-
croorganisms associated with human diseases. Med J Babylon.
2022;19:115–22.

28. Jahan S, Al Saigul AM, Abu Baker MA, Alataya AO, Hamed
SA. Measles outbreak in Qassim, Saudi Arabia 2007: epidemi-
ology and evaluation of outbreak response. J Public Health
(Oxf), 2008;30(4):384–90.

29. Teleb N, Atta H, Hajjeh R. Measles and rubella elimination
45.in the eastern mediterranean region: Successes and chal-
lenges. East Mediterr Health J. 2019 Nov 4;25(10):667–668. doi:
10.26719/2019.25.10.667.

30. World Health Organization. Summary report on the fourth
meeting of the regional veri�cation commission for measles

https://doi.org/10.26719/2019.25.10.667
https://doi.org/10.26719/2019.25.10.667
http://apps.who.int/medicinedocs/documents/s17706en/s17706en.pdf
http://apps.who.int/medicinedocs/documents/s17706en/s17706en.pdf
http://applications.emro.who.int/docs/RC_resolutions_2011_r5_13972.pdf?ua=1
http://applications.emro.who.int/docs/RC_resolutions_2011_r5_13972.pdf?ua=1
http://applications.emro.who.int/docs/RC62_Resolutions_2015_R1_16570_EN.pdf?ua=1
http://applications.emro.who.int/docs/RC62_Resolutions_2015_R1_16570_EN.pdf?ua=1
https://doi.org/10.1002/hsr2.1139
https://doi.org/10.36321/kjns.vi20232.14152
https://doi.org/10.1371/journal.pone.0218782
https://doi.org/10.1371/journal.pone.0218782
https://doi.org/10.26719/2019.25.10.667


62 HILLA UNIV COLL J MED SCI 2025;3:56–62

and rubella elimination in the eastern mediterranean
region. Cairo: WHO regional of�ce for the eastern mediter-
ranean, 2023. https://applications.emro.who.int/docs/
WHOEMEPI362E-eng.pdf?ua=1.

31. Sulaiman A, Elmadhoun W, Noor S, Almobarak A, Bushara S,
Osman M, et al. An outbreak of measles in gold miners in river
nile state, Sudan, 2011. East Mediterr Health J. 2020;26(2):152–
160. https://www.doi.org/10.26719/2018.24.2.XX.

32. Alimohamadi Y, Sepandi M. Forty-seven year trend of measles
in Iran: An interrupted time series analysis. Health Sci
Rep. 2023 Feb 24;6(2):e1139. doi: 10.1002/hsr2.1139. PMID:
36852390; PMCID: PMC995.

33. Labib JR, Elsebaie EH, Abd El Fatah SA, Shalaby SF, El Khateeb
E. Assessment of routine measles vaccine effectiveness among
children referring to tertiary fever hospital in egypt. Arch Pe-
diatr Infect Dis. Online ahead of Print. 2019;7(3):90407.

34. Obaid HAS, Mohammed AJ, Laith AIK, et al. A retrospective
study of outbreak and vaccination on measles in	ammation
Journal of Angiotherapy. 2024;8(2):1–10, 953.

35. Obaid KA, Mohammed AJ. Breast feeding and co-morbidities
on mothers and infants in two main hospitals of Diyala
Province, Baquba, Iraq. Diyala Journal of Medicine. December
2017;13(3):28–34.

36. Branda F, Giovanetti M, Romano C, Benvenuto D, Ciccozzi
A, Sanna D, Ciccozzi M, Scarpa F. Global Measles Surveil-
lance: Trends, Challenges, and Implications for Public Health
Interventions. Infectious Disease Reports. 2024;16(2):367–379.
https://doi.org/10.3390/idr16020028.

37. Cherry JD, Lugo D. Measles virus. In: Cherry JD, Harrison
GJ, Kaplan SL, Steinbach WJ, Hotez PJ, editors. Feigin and
Cherry’s textbook of pediatric infectious diseases. 8th ed.
Philadelphia: Elsevier; 2019. p. 1754–70.

https://applications.emro.who.int/docs/WHOEMEPI362E-eng.pdf?ua=1
https://applications.emro.who.int/docs/WHOEMEPI362E-eng.pdf?ua=1
https://www.doi.org/10.26719/2018.24.2.XX
https://doi.org/10.1002/hsr2.1139
https://doi.org/10.3390/idr16020028

	Epidemiological and Clinical Characteristics of Children with Measles in Babil Governorate in 2024
	Epidemiological and Clinical Characteristics of Children with Measles in Babil Governorate in 2024
	1 Introduction
	2 Materials and methods
	2.1 Patients and study design
	2.2 Ethical approval

	3 Results
	4 Discussion
	5 Conclusion
	6 Limitations of the study

	Acknowledgments
	Financial support
	Conflict of interest
	References

