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Abstract

Objectives: Dengue epidemic is a dynamic and complex phenomenon that has gained considerable attention due to its

injurious effects. The focus of this study is to statically analyze the nature of the dengue epidemic network in terms of

whether it follows the features of a scale-free network or a random network. Methods: A multifarious network of Aedes

aegypti is addressed keeping the viewpoint of a complex system and modelled as a network. The dengue network has been

transformed into a one-mode network from a two-mode network by utilizing projection methods. Furthermore, three

network features have been analyzed, the power-law, clustering coefficient, and network visualization. In addition, five

methods have been applied to calculate the global clustering coefficient. Results: It has been observed that dengue

epidemic follows a power-law, with the value of its exponent gamma = -2.1. The value of the clustering coefficient is high for

dengue cases, as weight of links. The minimum method showed the highest value among the methods used to calculate the

coefficient. Network visualization showed the main areas. Moreover, the dengue situation did not remain the same

throughout the observed period. Conclusions: The results showed that the network topology exhibits the features of a

scale-free network instead of a random network. Focal hubs are highlighted and the critical period is found. Outcomes are

important for the researchers, health officials, and policy makers who deal with arbovirus epidemic diseases. Zika virus and

Chikungunya virus can also be modelled and analyzed in this manner.

Keywords

Author Keywords: Dengue Virus; Arboviruse; Epidemics; Big Data; Network Meta-Analysis

KeyWords Plus: BEHAVIOR

Author Information

Reprint Address: Malik, HAM (reprint author)

       AMA Int Univ, Dept Comp Sci, Salmabad, Bahrain.

Addresses:

       [ 1 ] AMA Int Univ, Dept Comp Sci, Salmabad, Bahrain

[ 2 ] King Khalid Univ, Dept Comp Sci, Abha, Saudi Arabia

[ 3 ] Univ Karachi, Fac Comp Sci, Dept Comp Sci, Sindh, Pakistan

[ 4 ] Int Islamic Univ, Fac Informat & Commun Technol, Selangor, Malaysia

[ 5 ] Govt Coll Univ, Dept Sci, Lahore, Pakistan

E-mail Addresses: hamalik@amaiu.edu.bh

Publisher

KOREAN SOC MEDICAL INFORMATICS, 1618 KYUNGHEEGUNG ACHIM BLDG 3, 72 NAESOO-DONG CHONGRO-KU, SEOUL, 110-

872, SOUTH KOREA

Categories / Classification

Research Areas: Medical Informatics

Web of Science Categories: Medical Informatics

See more data fields

Citation Network

In Web of Science Core Collection

0
Times Cited

Create Citation Alert

28
Cited References

View Related Records

Use in Web of Science

Web of Science Usage Count

4 5

Last 180 Days Since 2013

This record is from:

Web of Science Core Collection

- Emerging Sources Citation Index

Suggest a correction

If you would like to improve the quality of

the data in this record, please suggest a

correction.

Web of Science InCites Journal Citation Reports Essential Science Indicators EndNote Publons Kopernio Sign In  Help  English 

Tools  Searches and alerts  Search History Marked List

Free Published Article From Repository Look Up Full Text  Full Text from Publisher Add to Marked ListNCBI Find PDF Export...A

 1  of  1 

Learn more

Search Search Results

http://apps.webofknowledge.com.ezproxy.um.edu.my/home.do?SID=E5yEDCqvazB5uR2hhba
http://apps.webofknowledge.com.ezproxy.um.edu.my/OutboundService.do?SID=E5yEDCqvazB5uR2hhba&mode=rrcAuthorRecordService&action=go&product=WOS&daisIds=1190507
javascript:sup_focus('addressWOS:000480425100006-1')
http://apps.webofknowledge.com.ezproxy.um.edu.my/OutboundService.do?SID=E5yEDCqvazB5uR2hhba&mode=rrcAuthorRecordService&action=go&product=WOS&daisIds=8567050
javascript:sup_focus('addressWOS:000480425100006-2')
http://apps.webofknowledge.com.ezproxy.um.edu.my/OutboundService.do?SID=E5yEDCqvazB5uR2hhba&mode=rrcAuthorRecordService&action=go&product=WOS&daisIds=31457001
javascript:sup_focus('addressWOS:000480425100006-3')
http://apps.webofknowledge.com.ezproxy.um.edu.my/OutboundService.do?SID=E5yEDCqvazB5uR2hhba&mode=rrcAuthorRecordService&action=go&product=WOS&daisIds=824479
javascript:sup_focus('addressWOS:000480425100006-4')
http://apps.webofknowledge.com.ezproxy.um.edu.my/OutboundService.do?SID=E5yEDCqvazB5uR2hhba&mode=rrcAuthorRecordService&action=go&product=WOS&daisIds=31497336
javascript:sup_focus('addressWOS:000480425100006-5')
javascript:hide_show('show_resc_blurb', 'inline');hide_show('show_resc_blurb_link', 'none');hide_show('hide_resc_blurb_link', 'inline')
http://apps.webofknowledge.com.ezproxy.um.edu.my/OneClickSearch.do?product=WOS&search_mode=OneClickSearch&excludeEventConfig=ExcludeIfFromFullRecPage&colName=WOS&SID=E5yEDCqvazB5uR2hhba&field=TS&value=Dengue+Virus&uncondQuotes=true
http://apps.webofknowledge.com.ezproxy.um.edu.my/OneClickSearch.do?product=WOS&search_mode=OneClickSearch&excludeEventConfig=ExcludeIfFromFullRecPage&colName=WOS&SID=E5yEDCqvazB5uR2hhba&field=TS&value=Arboviruse&uncondQuotes=true
http://apps.webofknowledge.com.ezproxy.um.edu.my/OneClickSearch.do?product=WOS&search_mode=OneClickSearch&excludeEventConfig=ExcludeIfFromFullRecPage&colName=WOS&SID=E5yEDCqvazB5uR2hhba&field=TS&value=Epidemics&uncondQuotes=true
http://apps.webofknowledge.com.ezproxy.um.edu.my/OneClickSearch.do?product=WOS&search_mode=OneClickSearch&excludeEventConfig=ExcludeIfFromFullRecPage&colName=WOS&SID=E5yEDCqvazB5uR2hhba&field=TS&value=Big+Data&uncondQuotes=true
http://apps.webofknowledge.com.ezproxy.um.edu.my/OneClickSearch.do?product=WOS&search_mode=OneClickSearch&excludeEventConfig=ExcludeIfFromFullRecPage&colName=WOS&SID=E5yEDCqvazB5uR2hhba&field=TS&value=Network+Meta-Analysis&uncondQuotes=true
http://apps.webofknowledge.com.ezproxy.um.edu.my/OneClickSearch.do?product=WOS&search_mode=OneClickSearch&excludeEventConfig=ExcludeIfFromFullRecPage&colName=WOS&SID=E5yEDCqvazB5uR2hhba&field=TS&value=BEHAVIOR&uncondQuotes=true
javascript:hide_show('research_pref_org_exp_link_2', 'inline');hide_show('show_research_pref_org_exp_link_2', 'none');hide_show('hide_research_pref_org_exp_link_2', 'inline')
javascript:hide_show('research_pref_org_exp_link_3', 'inline');hide_show('show_research_pref_org_exp_link_3', 'none');hide_show('hide_research_pref_org_exp_link_3', 'inline')
javascript:hide_show('research_pref_org_exp_link_4', 'inline');hide_show('show_research_pref_org_exp_link_4', 'none');hide_show('hide_research_pref_org_exp_link_4', 'inline')
javascript:hide_show('research_pref_org_exp_link_5', 'inline');hide_show('show_research_pref_org_exp_link_5', 'none');hide_show('hide_research_pref_org_exp_link_5', 'inline')
mailto:hamalik@amaiu.edu.bh
javascript:csiovl('PCTAdd', '/OutboundService.do?action=go&mode=Wos1pAlertingPCTAdd&product=WOS&SID=E5yEDCqvazB5uR2hhba&component=pct&forwardTo=None&qid=4&doc=1&colName=WOS&num_cited=0');
http://apps.webofknowledge.com.ezproxy.um.edu.my/InterService.do?product=WOS&toPID=WOS&action=AllCitationService&isLinks=yes&highlighted_tab=WOS&last_prod=WOS&fromPID=WOS&returnLink=http%3a%2f%2fapps.webofknowledge.com%2ffull_record.do%3fhighlighted_tab%3dWOS%26last_prod%3dWOS%26search_mode%3dGeneralSearch%26qid%3d4%26log_event%3dyes%26product%3dWOS%26SID%3dE5yEDCqvazB5uR2hhba%26viewType%3dfullRecord%26doc%3d1%26page%3d1&srcDesc=RET2WOS&srcAlt=Back+to+Web+of+Science&UT=WOS:000480425100006&search_mode=CitedRefList&SID=E5yEDCqvazB5uR2hhba&parentProduct=WOS&parentQid=4&parentDoc=1&recid=WOS:000480425100006&PREC_REFCOUNT=28&fromRightPanel=true
http://apps.webofknowledge.com.ezproxy.um.edu.my/InterService.do?product=WOS&toPID=WOS&action=AllCitationService&isLinks=yes&highlighted_tab=WOS&last_prod=WOS&fromPID=WOS&returnLink=http%3a%2f%2fapps.webofknowledge.com%2ffull_record.do%3fhighlighted_tab%3dWOS%26last_prod%3dWOS%26search_mode%3dGeneralSearch%26qid%3d4%26log_event%3dyes%26product%3dWOS%26SID%3dE5yEDCqvazB5uR2hhba%26viewType%3dfullRecord%26doc%3d1%26page%3d1&srcDesc=RET2WOS&srcAlt=Back+to+Web+of+Science&UT=WOS:000480425100006&parentProduct=WOS&parentQid=4&search_mode=RelatedRecords&SID=E5yEDCqvazB5uR2hhba&parentDoc=1
javascript:;
javascript:;
javascript: void('InCites')
javascript: void('JCR')
javascript: void('ESI')
javascript: void('EndNote')
javascript: void('PUBLONS')
https://kopernio.com/?utm_source=WOS_home&utm_medium=web&utm_campaign=kopernio_wos_product&ref=wos
javascript:void(0);
javascript:void(0)
javascript: void(0)
javascript: void(0)
javascript: void(0)
http://apps.webofknowledge.com.ezproxy.um.edu.my/WOS_CombineSearches_input.do?product=WOS&SID=E5yEDCqvazB5uR2hhba&search_mode=CombineSearches
http://apps.webofknowledge.com.ezproxy.um.edu.my/ViewMarkedList.do?action=Search&product=WOS&SID=E5yEDCqvazB5uR2hhba&mark_id=UDB&search_mode=MarkedList&colName=WOS&entry_prod=WOS
javascript:;
javascript:void('Links');
javascript:void('Full Text from Publisher');
javascript:;
javascript: void(0)
javascript: void('Next Page')
http://apps.webofknowledge.com.ezproxy.um.edu.my/WOS_GeneralSearch_input.do?product=WOS&SID=E5yEDCqvazB5uR2hhba&search_mode=GeneralSearch
http://apps.webofknowledge.com.ezproxy.um.edu.my/summary.do?product=WOS&search_mode=GeneralSearch&qid=4&SID=E5yEDCqvazB5uR2hhba&page=


3/23/2020 Web of Science [v.5.34] - Web of Science Core Collection Full Record

apps.webofknowledge.com.ezproxy.um.edu.my/full_record.do?product=WOS&search_mode=GeneralSearch&qid=4&SID=E5yEDCqvazB5uR2hhba&… 2/4

(from Web of Science Core Collection)

  1  of  1 

Cited References: 28

Showing 28 of 28 View All in Cited References page

Un- weighted network study of Pakistani airports

By: [Anonymous].

P 2019 2 INT C COMP  Pages: 1-6   Published: 2019

Times Cited: 1 

Title: [not available]

By: [Anonymous].

P SAE WORLD C EXP WC  Published: 2017

Malik HA, Abid F, Gilal AR, Raja AS. Use of cloud computing in Hajj crowed management and complex systems. Proceedings of 2017 4th IEEE

International Conference on Engineering Technologies and Applied Sciences (ICETAS); 2017 Nov 29- Dec 1; Salmabad, Bahrain. pp. 1-5

Times Cited: 3 

Scale-free networks

By: Barabasi, AL; Bonabeau, E

SCIENTIFIC AMERICAN  Volume: 288   Issue: 5   Pages: 60-69   Published: MAY 2003

Times Cited: 867 

Universality in network dynamics

By: Barzel, Baruch; Barabasi, Albert-Laszlo

NATURE PHYSICS  Volume: 9   Issue: 10   Pages: 673-681   Published: OCT 2013

Times Cited: 113 

Threshold conditions for a non-autonomous epidemic system describing the population dynamics of dengue

By: Coutinho, F. A. B.; Burattini, M. N.; Lopez, L. F.; et al.

BULLETIN OF MATHEMATICAL BIOLOGY  Volume: 68   Issue: 8   Pages: 2263-2282   Published: NOV 2006

Times Cited: 83 

Title: [not available]

By: Gardner, Burleigh; Gardner, Mary; Davis, Allison.

Deep South: A Social Anthropological Study of Caste and Class  Published: 1941

Publisher: University of South Carolina Press., Columbia

Times Cited: 35 

Basic principles in modeling adaptive regulation and immunodominance

By: Kim, PS; Lee, PP; Levy, D.

Mathematical methods and models in biomedicine  Pages: 33-57   Published: 2013

Publisher: Springer Science & Business Media, New York (NY)

Times Cited: 5 

The web of human sexual contacts

By: Liljeros, F; Edling, CR; Amaral, LAN; et al.

NATURE  Volume: 411   Issue: 6840   Pages: 907-908   Published: JUN 21 2001

Times Cited: 1,019 

Feature selection using RapidMiner and classification through probabilistic neural network for fault diagnostics of power

transformer

By: Malik, H.; Mishra, S.

P IEEE IND C INDICON  Pages: 1-6   Published: 2014

Times Cited: 14 

Complex Network of Dengue Epidemic and Link Prediction

By: Malik, H. A. M.; Waqas, A.; Abid, F.; et al.

Sindh University Research Journal -Science Series  Volume: 48   Issue: 4   Pages: 845-848   Published: 2016

Times Cited: 1 

Two-mode network modeling and analysis of dengue epidemic behavior in Gombak, Malaysia

By: Malik, Hafiz Abid Mahmood; Mahesar, Abdul Waheed; Abid, Faiza; et al.

APPLIED MATHEMATICAL MODELLING  Volume: 43   Pages: 207-220   Published: MAR 2017

Times Cited: 11 

Robustness of Dengue Complex Network under Targeted versus Random Attack

By: Malik, Hafiz Abid Mahmood; Abid, Faiza; Wahiddin, Mohamed Ridza; et al.

COMPLEXITY    Article Number: 2515928   Published: 2017

Times Cited: 7 

1.

2.

3.

4.

5.

6.

7.

8.

9.

10.

11.

12.

javascript: void(0)
javascript: void('Next Page')
http://apps.webofknowledge.com.ezproxy.um.edu.my/summary.do?product=WOS&parentProduct=WOS&search_mode=CitedRefList&parentQid=4&parentDoc=1&qid=5&SID=E5yEDCqvazB5uR2hhba&colName=WOS&page=1
http://apps.webofknowledge.com.ezproxy.um.edu.my/CitingArticles.do?product=WOS&SID=E5yEDCqvazB5uR2hhba&search_mode=CitingArticles&parentProduct=WOS&parentQid=5&parentDoc=1&REFID=589820885&logEventUT=&excludeEventConfig=ExcludeIfFromNonInterProduct
http://apps.webofknowledge.com.ezproxy.um.edu.my/CitingArticles.do?product=WOS&SID=E5yEDCqvazB5uR2hhba&search_mode=CitingArticles&parentProduct=WOS&parentQid=5&parentDoc=2&REFID=556106836&logEventUT=&excludeEventConfig=ExcludeIfFromNonInterProduct
http://apps.webofknowledge.com.ezproxy.um.edu.my/CitedFullRecord.do?product=WOS&colName=WOS&SID=E5yEDCqvazB5uR2hhba&search_mode=CitedFullRecord&isickref=WOS:000182263500031
http://apps.webofknowledge.com.ezproxy.um.edu.my/CitingArticles.do?product=WOS&SID=E5yEDCqvazB5uR2hhba&search_mode=CitingArticles&parentProduct=WOS&parentQid=5&parentDoc=3&REFID=36354293&logEventUT=&excludeEventConfig=ExcludeIfFromNonInterProduct
http://apps.webofknowledge.com.ezproxy.um.edu.my/CitedFullRecord.do?product=WOS&colName=WOS&SID=E5yEDCqvazB5uR2hhba&search_mode=CitedFullRecord&isickref=WOS:000325205000020
http://apps.webofknowledge.com.ezproxy.um.edu.my/CitingArticles.do?product=WOS&SID=E5yEDCqvazB5uR2hhba&search_mode=CitingArticles&parentProduct=WOS&parentQid=5&parentDoc=4&REFID=459489837&logEventUT=&excludeEventConfig=ExcludeIfFromNonInterProduct
http://apps.webofknowledge.com.ezproxy.um.edu.my/CitedFullRecord.do?product=WOS&colName=WOS&SID=E5yEDCqvazB5uR2hhba&search_mode=CitedFullRecord&isickref=WOS:000241796800018
http://apps.webofknowledge.com.ezproxy.um.edu.my/CitingArticles.do?product=WOS&SID=E5yEDCqvazB5uR2hhba&search_mode=CitingArticles&parentProduct=WOS&parentQid=5&parentDoc=5&REFID=69631665&logEventUT=&excludeEventConfig=ExcludeIfFromNonInterProduct
http://apps.webofknowledge.com.ezproxy.um.edu.my/CitingArticles.do?product=WOS&SID=E5yEDCqvazB5uR2hhba&search_mode=CitingArticles&parentProduct=WOS&parentQid=5&parentDoc=6&REFID=288578353&logEventUT=&excludeEventConfig=ExcludeIfFromNonInterProduct
http://apps.webofknowledge.com.ezproxy.um.edu.my/CitingArticles.do?product=WOS&SID=E5yEDCqvazB5uR2hhba&search_mode=CitingArticles&parentProduct=WOS&parentQid=5&parentDoc=7&REFID=526131066&logEventUT=&excludeEventConfig=ExcludeIfFromNonInterProduct
http://apps.webofknowledge.com.ezproxy.um.edu.my/CitedFullRecord.do?product=WOS&colName=WOS&SID=E5yEDCqvazB5uR2hhba&search_mode=CitedFullRecord&isickref=WOS:000169386200032
http://apps.webofknowledge.com.ezproxy.um.edu.my/CitingArticles.do?product=WOS&SID=E5yEDCqvazB5uR2hhba&search_mode=CitingArticles&parentProduct=WOS&parentQid=5&parentDoc=8&REFID=15186046&logEventUT=&excludeEventConfig=ExcludeIfFromNonInterProduct
http://apps.webofknowledge.com.ezproxy.um.edu.my/CitingArticles.do?product=WOS&SID=E5yEDCqvazB5uR2hhba&search_mode=CitingArticles&parentProduct=WOS&parentQid=5&parentDoc=9&REFID=494938269&logEventUT=&excludeEventConfig=ExcludeIfFromNonInterProduct
http://apps.webofknowledge.com.ezproxy.um.edu.my/CitingArticles.do?product=WOS&SID=E5yEDCqvazB5uR2hhba&search_mode=CitingArticles&parentProduct=WOS&parentQid=5&parentDoc=10&REFID=526152419&logEventUT=&excludeEventConfig=ExcludeIfFromNonInterProduct
http://apps.webofknowledge.com.ezproxy.um.edu.my/CitedFullRecord.do?product=WOS&colName=WOS&SID=E5yEDCqvazB5uR2hhba&search_mode=CitedFullRecord&isickref=WOS:000392792500014
http://apps.webofknowledge.com.ezproxy.um.edu.my/CitingArticles.do?product=WOS&SID=E5yEDCqvazB5uR2hhba&search_mode=CitingArticles&parentProduct=WOS&parentQid=5&parentDoc=11&REFID=525058260&logEventUT=&excludeEventConfig=ExcludeIfFromNonInterProduct
http://apps.webofknowledge.com.ezproxy.um.edu.my/CitedFullRecord.do?product=WOS&colName=WOS&SID=E5yEDCqvazB5uR2hhba&search_mode=CitedFullRecord&isickref=WOS:000394105100001
http://apps.webofknowledge.com.ezproxy.um.edu.my/CitingArticles.do?product=WOS&SID=E5yEDCqvazB5uR2hhba&search_mode=CitingArticles&parentProduct=WOS&parentQid=5&parentDoc=12&REFID=526130982&logEventUT=&excludeEventConfig=ExcludeIfFromNonInterProduct

