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Abstract: During Gujarat earthquake in 2001, to keep a watch on the health problems and for effective control measures, 
disease surveillance activities were carried out. Every day different teams were sent to the field to collect the information 
about the morbidity and creating awareness about personal hygiene and use of safe chlorinated water, collection of blood 
smear for malaria p arasite, identifying the mosquito breeding places etc. During the surveillance p eriod a total of  261  
health teams visited 510 villages of Kutchh region thereby covering a total of 141686 individuals. 691 cases of diarrhoea, 
703 c ases o f fe ver, 89 cas es of  erythematous fever and 13 ca ses of  j aundice were reported dur ing t he functioning of 
surveillance cell. Few  cas es of  measles, c hickenpox a nd he patitis A  w ere reported dur ing t he s urveillance per iod. To  
conclude the disease surveillance activities helped in averting the occurrence of any epidemic of communicable disease. 
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INTRODUCTION 

 Following a natural disaster like earthquake, the affected 
population is often displaced and temporarily resettled. They 
may be  pla ced i n c amps or be come d ispersed a mong t he 
local popula tion (e ither i n t owns or i n rura l communities). 
Resettlement in camps may entail high population densities, 
inadequate shelter, poor wa ter supplies and sanitation, and a 
lack of even basic health care. In these situations, there is an 
increased threat of communicable disease and a high risk of 
epidemics [1]. 
 Communicable d iseases are a m ajor cau se o f m ortality 
and m orbidity i n emergencies, and pa rticularly i n complex 
emergencies, w here co llapsing h ealth s ervices and d isease 
control programmes, poor access to health care, malnutrition, 
interrupted s upplies a nd l ogistics, a nd poor c oordination 
among t he v arious a gencies provi ding he alth c are ofte n 
coexist. T he m ain causes o f morbidity an d mortality in 
emergencies ar e d iarrhoeal d iseases [ 2,3], a cute r espiratory 
infections, m easles [ 4] an d, in  ar eas w here it is en demic, 
malaria [5]. Other communicable diseases, such as epidemic 
meningococcal d isease, tuberculosis, re lapsing fe ver a nd 
typhus, have also caused large epidemics among emergency-
affected populations [1,6].  
 The conditions leading to an epidemic are caused mostly 
by secondary effects and not  by t he primary hazard, except 
in t he c ase of fl ooding, wh ich can cause an i ncrease in 
waterborne a nd ve ctor-borne di seases. E arthquakes c an 
trigger landslides that b lock rivers, c ausing f looding. In all 
these cases, excess standing water can promote the breeding 
of insect disease vectors, or contaminate water supplies with 
waste or sewage. 
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 The c ontrol of c ommunicable d iseases de pends on a 
healthy e nvironment ( clean w ater, adequate sanitation, 
vector control, a nd s helter), immunization, a nd he alth 
workers t rained i n e arly di agnosis a nd t reatment. 
Functioning d isease s urveillance s ystems an d intact 
environmental health services are crucial in protecting public 
health [7,8] and in responding to these outbreaks when they 
occur in times of disaster. 
 Thus disease surveillance activities were carried out with 
the objectives to assist the local health authority and to find 
out t he m agnitude of  t he he alth proble m wit h s pecial 
reference to communicable diseases. 

MATERIAL AND METHODS 

 A D isease S urveillance Cell ( DSC) w ith a co ntrol r oom 
was s et up to c ollect the da ta on the m agnitude o f 
communicable diseases. Every day different teams were sent 
to th e f ield. The s urveillance t eam included p ublic h ealth 
specialist, microbiologist, pathologist, laboratory technician, 
entomologists and pharmacist. T he t eam c ollected 
information about the morbid conditions and collected blood 
smear for malaria parasite, identifying the mosquito breeding 
places etc. in proforma designed by the DSC. On the basis of 
standard definition for the recognition of diseased condition, 
operational definitions were developed. Following operation 
case definitions were used for the surveillance of diseases: 

Acute Diarrhoeal Diseases including Cholera 

 Three of m ore looses or wa tery s tools wit h or wit hout 
vomiting, with or without dehydration in the past 24 hours. 

Acute Respiratory Infection (ARI) including Pneumonia 

 Cough, di fficulty i nbreathing, s ore throat, runni ng/ 
blocked nose, fever, ear pain. 
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 Fast bre athing a nd/ or c hest i n dra wing i ndicates 
pneumonia. 

Measles  

 Any c hild/ p erson wit h fe ver a nd ge neralized 
maculopapular (i .e. non-ve sicular) ra sh, cough c oryza (i. e. 
running nose) or conjunctivitis (i.e. red eyes). 

Chickenpox  

 Any c hild/person wi th fe ver a nd ge neralized pa pulo-
vesicular rash, cough, coryza (i.e. running nose). 

Jaundice 

 Acute illness c ompatible w ith f ollowing clinical 
descriptions: i cterus, d ark u rine, an orexia, m alaise, ex treme 
fatigue and right upper abdominal quadrant pain. 

Malaria 

 Sudden on s et of f ever w ith r igor a nd s ensation of  
extreme cold followed by burning hot sensation with severe 
headache.  
 The statistical analysis was carried out using the software 
EpiInfo 5. 

RESULTS 

 During the surveillance period a total of 261 health teams 
visited 510 vi llages of t he An jar, B hachau, B huj, L akhpat, 
Abdasa, M andvi, M undra, Gandhidham, R apar and 
Nakhatrana talukas of Kutchh region thereby covering a total 
of 141686 individuals. 691 c ases of di arrhoea, 703 c ases of 
fever, 89  c ases of erythematous fe ver a nd 13 c ases o f 
jaundice were reported during the functioning of surveillance 
cell. 
 Fig. (1) shows the distribution of the cases of diarrhoea, 
fever, fe ver wit h ra sh a nd jaundice ove r the pe riod of 12 
weeks of func tioning of DS C. For the surveillance of ve ctor 
borne diseases, a total of 16581 breeding sites were searched 
for m osquitoes duri ng t he e ntire s urveillance pe riod. 70 5 
sites ha ve s hown t hat e ither a dult m osquito or l arvae a re 
breeding.  
 Fig. ( 2) s hows t he pe rcentage di stribution of m osquito 
species. Majority of t he mosquito species were Aedes (352) 
followed by Anopheles (236), Culex (96) and Mixed species 
(49). Almost h alf (48%) of t he breeding s ites w ere pos itive 
for Ae des s pecies of m osquito foll owed by Anophe les 
(32%). Thus, the population is exposed to the risk of dengue 
fever and malaria. 
 1887 bl ood s mears w ere c ollected from t hose h aving 
symptom of fever for examining malarial parasites. However 
only 1 9 s mears w ere f ound t o b e p ositive f or m alarial 

Fig. (1). Distribution of morbidities during surveillance period. 
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parasites. F ig. ( 3) s hows the d istribution of bl ood s mear 
examined f or malarial pa rasites dur ing the s urveillance 
period and the positive of blood smears. Only 19 cases were 
found t o be  m alarial pa rasite pos itive on bl ood s mear 
examination and no c ase of de ngue fe ver or de ngue 
haemorrhagic fever was encountered. 

DISCUSSION 

 Diarrhoea and fever were the common complaints 
reported duri ng t he s urveillance a ctivities. Maximum 
number of cases of diarrhoea was reported in the 11th week 

when 143 cases were reported. Another p eak w as observed 
in the 3rd week when 117 cases were reported. Similarly the 
two peaks of fever cases were also observed in the third and 
eleventh w eek wh en 87 a nd 135 c ases w ere re ported 
respectively. The reasons for such bimodal peak may be due 
to more  population  coverage during the 3rd and 11th week. 
The cases of fe ver w ith ra sh had a  peak a t 11 th w eek. Th is 
was t he p eriod w hen a n o utbreak o f c hicken p ox w as 
observed. How ever us ual num ber of c ases w as obs erved 
throughout t he s urveillance pe riod t hat c oincided wit h t he 
transmission period of measles and chickenpox. No outbreak 
of hepatitis A was observed during the surveillance period. 

Fig. (2). Percentage distribution of various mosquito species in the breeding sites examined. 

Fig. (3). Distribution of blood smear examined and their positive outcome. 
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 Diarrhoea and fever cases showed a  b imodal pe ak. T he 
reasons for first peak may be better surveillance activities by 
both Di sease S urveillance Ce ll a nd t he l ocal he alth 
authorities. T his w as f ollowed b y f all in  th e p ercentage 
prevalence. This can be at tributed to  better control ac tivities 
such as chlorination of water, distribution of oral rehydration 
salts and drugs . Howe ver from  t he 10 th we ek onwa rds t he 
local a nd Inte rnational a gencies s tarted w inding up t heir 
surveillance centers. This would have resulted in increase in 
the cases of diarrhoea and fever in the 10th week resulting in 
a second peak. Also this period coincided with the season for 
gastroenteritis. T his might have also a ttributed to a  s udden 
increase in th e n umber o f cases. H owever, ef fect o f co ntrol 
measures taken by D SC can be observed from the f igure in 
terms of reduced percentage prevalence of cases of diarrhoea 
and fever in the 11th and 12th week. The graph for cases o f 
erythematous fe ver s uggests a pe ak in t he 11 th we ek. T he 
period c oincided w ith t he out break of chickenpox i n f ew 
villages o f th e K utch d istrict. A part f rom th is f ew cases o f 
measles w ere a lso r eported. H owever th e o ccurrence o f 
hepatitis A c ases w as us ual throughout t he s urveillance 
period and did not result in any outbreak. 
  Overall pre valence of t he m orbid c onditions suggested 
that t he fe ver wa s t he m ost pre valent condition wit h 0. 5% 
prevalence. T his w as fol lowed by di arrhoea, whi ch ha d a  
prevalence of 0. 493%. E rythematous f ever and ja undice 

were t he ot her m orbid conditions re ported but  in ve ry l ow 
prevalence of 0. 064% and 0.009% respectively. Thus it can 
be s aid t hat none  of t he c ondition oc curred in epidemic 
proportions. 

REFERENCES 
[1]  Toole MJ. Communicable diseases and disease control. In: Noji E, 

Ed. P ublic heal th consequences of  disasters, O xford U niversity 
Press, 1997: 79-100. 

[2]  Qadri F, Khan AI, Faruque AS, et al. Enterotoxigenic Escherichia 
coli and Vibrio cholerae diarrhea, Bangladesh, 2004. Emerg Infect 
Dis 2005; 11: 1104-7. 

[3]  Sur D . Severe c holera o utbreak fo llowing flo ods i n a  n orthern 
district of West Bengal. Indian J Med Res 2000; 112: 178-82. 

[4]  Marin M , Ng uyen HQ,  L angidrik JR , et al. M easles t ransmission 
and vac cine ef fectiveness during a l arge out break o n a dens ely 
populated i sland: i mplications f or vacci nation pol icy. C lin I nfect 
Dis 2006; 42: 315-19. 

[5]  Saenz R,  Bi ssell RA , P aniagua F . P ost-disaster m alaria i n Co sta 
Rica. Prehos Disaster Med 1995; 10: 154-60. 

[6]  Connolly M A, G ayer M , Ryan M J, et al. D L. C ommunicable 
diseases i n com plex emer gencies: i mpact a nd challenges. L ancet 
2004; 364: 1974-83. 

[7]  Noji EK. Disaster epidemiology. Emerg Med Clin North Am 1996; 
14: 289-300. 

[8]  Spiegel P , S heik M , G otway-Crawford C , S alama P . H ealth 
programmes and policies a ssociated w ith d ecreased m ortality in  
displaced people i n pos t emer gency phas e camps: a r etrospective 
study. Lancet 2002; 360: 1927-34.  

 
 

Received: September 24, 2008 Revised: October 15, 2008 Accepted: November 14, 2008 
 
© Tiwari et al.; Licensee Bentham Open. 
 

This is an open access article licensed under the terms of the Creative Commons Attribution Non-Commercial License (http://creativecommons.org/licenses/by-
nc/3.0/), which permits unrestricted, non-commercial use, distribution and reproduction in any medium, provided the work is properly cited. 
 




