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Abstract

Introduction: Dengue is a fast emerging pandemic-
prone viral disease in many parts of the world, 
accounting for nearly 390 million cases across the 
globe each year while India shares the largest burden 
of these cases. In India, the spike in cases of dengue 
was the highest during the last one decade i.e. from 
less than 60,000 cases in 2009, to 188,401 in 2017, 
which is nearly a 300 per cent increase.

Methodology: A hospital record-based study was 
undertaken to determine demographic and clinical 
profile of all confirmed dengue cases admitted to the 
teaching hospital of A.J. Institute of Medical Sciences 
& Research Centre, Mangaluru, during a period from 
01 January 2014 to 31 December 2018.

Results: The study included 655 cases. Majority of 
them were males, (86.8%) and belonged to the age 
group of 15-44 years (79.3%). Admissions increased 
steadily from 2014 to 2016 and thereafter declined 
during 2017 and 2018. A total of 90 (13.7%) cases 
presented with platelet count <50,000/Cumm. 
Almost all cases, i.e. 631 (96.3%), presented with fever 
while headache 592 (90.3%), Myalgia 497 (75.9%) and 
retro-orbital pain 357 (54.5%) were other common 
symptoms. A total of 41 (6.2%) patients reported with 
neurological manifestations. There were 05 (0.7%) 
cases of DHF, 06 (0.9%) cases of DSS and 03 (0.4%) 
cases of ARDS. The management of cases was found 
to be satisfactory, as there was no fatalities.

Conclusion: The study brings out epidemiological 
trends and clinical presentation of dengue fever in 
this part of the country.

Keywords: Platelet count; Complication; Dengue 
fever; Disease; Incidence.

Introduction

Dengue is a mosquito-borne viral infection 
leading to  u-like symptoms which may 
occasionally develop into potentially fatal 
complications i.e. severe dengue and dengue 
shock syndrome [1]. According to World Health 
Organization, dengue has shown a 30-fold increase 
over last  ve decades globally, while the number of 
reported cases have increased from 2.2 million in 
2010 to over 3.34 million in 2016, resulting in nearly 
20 000 deaths every year. As majority of cases are 
asymptomatic, the disease remains grossly under-
reported [2-4].

Dengue is a major public health problem in 
India as well. The  rst epidemic of dengue in our 
country was reported from Calcutta in 1963 and 
subsequently the disease spread over southern 
parts of the country [5]. An outbreak of dengue in 
Delhi occurred in 1996 [6]. Now, dengue is endemic 
in the entire country with all four viral serotypes 
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in circulation. According to National Health Pro le 
2018, and National Vector Borne Diseases Control 
Programme, the severity of dengue has increased 
during the last two decades, while the year 2017 
has recorded highest number of cases i.e. 188,401; 
as against less than 60,000 cases in 2009, scaling 
more than a 300 per cent increase over the period 
(Fig. 1). Looking at the state wise break down 
of dengue fever in India in the year 2017, West 
Bengal recorded highest number of cases i.e. 37746, 
followed by Tamil Nadu (23294), Kerala (19994) 
and Karnataka (17844). Besides, Tamil Nadu and 
Maharashtra also suffered highest number of 
casualties with 65 deaths each. In the year 2018, till 
30th September 2018, there were a total of 40868 
cases with 83 deaths, with Kerala contributing 
nearly 42% of the cases, which probably could be 
attributed to  oods in the beginning of the year that 
left Kerala completely devastated [7-9].

The dengue fever has also shown a quantum 
jump in the Karnataka state, as have tripled in 
the last three years the number of dengue cases in 
the state has gone up from 5,077 in 2015 to 17,265 
in the year 2017. According to experts, rapid 
urbanisation, extensive construction activities, poor 
sanitary conditions and migration of population are 
primarily responsible for the rapid rise of dengue 
in the state during this period [10].

Though, clinical presentation of dengue fever has 
generally been uniform in the country, yet several 
atypical presentations have been reported in recent 
outbreaks. Presently, information on dengue fever 
is limited while cases are grossly under-reported. 
Understanding the epidemiology of dengue fever is 
important for policy makers as well as public health 
managers for its prevention and control. In the 
backdrop of above, present study was conceived 

and conducted to study the epidemiological trends 
and clinical features of dengue cases in this part of 
the country.

Materials and Methods

A hospital record-based study was conducted to 
determine the epidemiological trends and clinical 
features of all con rmed cases of dengue fever who 
were admitted to the teaching hospital of AJIMS & 
RC Mangaluru, from 01 January 2014 to 31 December 
2018 and were found positive for Dengue NS1 Antigen 
and Dengue speci c IgM and IgG antibodies. A total 
of 566 cases were included in the study. Relevant 
information about the selected study subjects was 
retrieved from their case sheets from medical records 
department (MRD) of the hospital and the data 
obtained was subsequently analysed.

Results

A total of 556 cases were included in the present 
study. Most of the cases i.e. 441 (79.3%) belonged 
to the age group of 15-44 years, while the lowest 
number of patients belonged to <5 yrs. age group 
i.e. 11 (1.9%). Majority of the cases i.e. 483 (86.8%) 
were males, while females constituted only a small 
number 73 (13.1%). Most of the patients (57.0%) 
were unskilled labourers, followed by semi-skilled 
workers (21.0%), skilled workers (11.5%), house 
wives (8.4%) while professional accounted for a 
small proportion. (1.9%). Further, 377 (57.6%) of 
these cases belonged to rural area while remaining 
278 (42.4%) cases were from urban areas (Table 1).

On analysis of data, a steep rise was observed 
in the number of admissions from 2014 to 2016, 
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Fig. 1: Year wise breakdown of dengue cases in India from 2009 to 2017. 

Source: Directorate of National Vector Borne Disease Control Programme, Dte. GHS, Ministry of 
Health & Family Welfare
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Fig. 2: Month wise breakdown of dengue cases (n=655)

Table 1: Socio-demographic profile of dengue cases (n=556).

Characteristics Frequency Percentage

Age Group in Yrs

<05 11 1.9

05-14 24 4.3

15-44 441 79.3

45-60 53 9.5

>60 27 4.8

Gender

Male 483 86.8

Female 73 13.1

Occupation

Unskilled 317 57.0

Semi-Skilled 117 21.0

Skilled 64 11.5

Professional 11 1.9

House wives 47 8.4

Place of residence 

Rural 377 57.6

Urban 278 42.4

Table 2: Year wise breakdown of dengue cases (n=655).

Year Frequency Percentage 

2014 71 10.83

2015 112 17.09

2016  233  35.57

2017 156 23.81

2018 83 12.67

Total 655 100

Table 3: Common symptoms and complications among dengue 
cases (n=655)*

Symptoms Frequency Percentage 

Fever 631 96.3

Headache 592 90.3

Myalgia 497 75.9

Retro-orbital Pain 357 54.5

Arthralgia 339 51.5

Skin Rash 179 27.3

Petechiae 163 24.8

Diarrhoea 87 13.2

Complications 

Neurological Manifestations 41 6.2

Haematuria 57 8.7

Pleural Effusion 09 1.3

DHF 05 0.7

DSS 06 0.9

ARDS 03 0.4

* Multiple responses 

Table 4: Platelet count distribution of dengue cases( n=655)

Platelet count 
(mm3)

Frequency Percentage 

< 25,000 29 4.4

25,000 - 50,000 61 9.3

 50,000 - 100, 000 242 36.9

>100,000 323 49.3

i.e. 71 (10.83%) in 2014, 112 (17.09%) in 2015, and 
233 (35.57%) in 2016. However, after 2016, a decline 
was seen in admissions during 2017 and 2018 i.e. 156 
(23.8%) and 83 (12.6%) cases respectively (Table 2).

During the study period, highest admissions, 

i.e. 116 (17.7%) were noted in the month of July, 
followed by June 98 (16.9%), August 96 (14.6%), 
May 82 (12.51%), April 65 (9.92%) while lowest 
incidence was reported during the month of 
December 17 (2.59%) (Fig. 2).

Hemant Kumar, Pradeep Senapathi, Sajjan Madappady / Dengue 
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Table 3 brings out that almost all cases, i.e. 
631 (96.3%) suffered from fever, followed by 
headache 592 (90.3%), Myalgia 497 (75.9%), retro-
orbital pain 357 (54.5%), arthralgia 339(51.5%), 
skin rash 179 (27.3%), petechiae 163 (24.8%), and 
diarrhea 87 (13.2%). A total of 41 (6.2%) patients 
also reported with neurological manifestations, 
confusion and other minor neurological symptoms. 
Further, 23 patients suffered from various 
complications, which included 9 (1.3%) cases of 
pleural effusion, 05 (0.7%) cases of DHF, 06 (0.9%) 
cases of DSS and 03 (0.4%) cases of ARDS. However, 
all cases were managed well and no fatality were 
reported. Average length of stay of these dengue 
cases in hospital was 6.65 days.

Table 4 brings out Platelet pro le of subject 
dengue cases. Out of 655 patients 29 (4.4%) were 
found to be having platelet count below 25,000/
cumm, 61 (9.3%) patients had count between 25,000 
and 50,000/cumm, 242(36.6%) patients had platelet 
count between 50,000 and 100,000 while remaining 
323 (49.3%) patients had platelet count more than 
100,000/cumm. The management of all cases was 
satisfactory, as there were no fatalities.

Discussion

In the present study, majority of the patients 
were males, (86.8%), while females accounted for a 
small number (13.1%). Maximum number of cases 
belonged to the productive age group of 15–44 years 
(79.3%) while most of them (57.0%) were unskilled 
labourers. These  ndings are similar to the studies 
carried out by Kumar A, et al., in Karnataka and 
Prakash Doke et al., in Maharashtra [11-12]. 
However, Bandyopadhyay Bhaswati, et al., in their 
study from Kolkata had different results and found 
most cases in the age group 11–30 years [13].

Year-wise breakdown of cases revealed a steady 
rise in admission rate from 2014 to 2016, followed 
by a decline in 2017 and 2018 i.e. 71 (10.83%) in 
2014, 112 (17.09%) in 2015, 233 (35.57%) in 2016, 
156 (23.81%) in 2017 and 83 (12.67%) in 2018. 
Similar  ndings were also reported by Jayashree D. 
Naik, et al., in their study from Maharashtra, who 
reported a steady increase in admissions of dengue 
cases from 38 to 78 over a period of four years from 
2012 to 2016 and Kumar A. et al., in their study 
from Udupi, a neighboring district, who found an 
alarming rise in the hospitalization rate of dengue 
cases which increased nearly 66 times from 2002 
(07 cases) to 2008 (466 cases) [11,14]. This may be 
attributed to the rapid and unchecked construction 
activities in the urban areas leading to manifold rise 

in breeding places. Further, lack of vector control 
measures on part of the public health authorities 
and movement of migrant population from 
neighboring states further compound the problem.

To identify the seasonal variations, a monthly 
analysis of all admitted cases was carried out 
which revealed an steep rise in admissions from 
April (9.9%), with peak in July (17.7%), followed 
by a gradual decline thereafter with lowest number 
of admissions in Dec (2.5%) & January (2.7%). The 
pre- monsoon increase in the number of admissions 
in April month may be attributed to increase in 
temperature and pre-monsoon showers which 
facilitate mosquito breeding. However, Bhardwaj 
LM, et al., in their study in Assam reported 
highest number of cases in the months of August-
November [15]. Increase in dengue cases during 
the pre-monsoon and monsoon season has also 
been supported by similar studies from Kerala and 
Karachi [16-17]. These  ndings further suggest that 
control management measures are required to be 
undertaken well before the monsoon and should 
continue till the end of the season.

Clinical pro le of study subjects brought out 
fever as the most common symptom (96.3%), 
while headache, myalgia, retro-orbital pain 
arthralgia, vomiting and diarrhea were other 
common presenting features. A small proportion 
of cases also presented with renal involvement 
(8.7%), neurological involvement (6.2%), and other 
complications (05.61%). Similar clinical pro le 
with fever, headache and vomiting as the most 
common clinical features have also been observed 
in studies by Mandal et al., who found fever (100%) 
as most common symptoms followed by headache 
(62.16%), and some atypical features like trans 
- aminitis while Daniel et al., brought out fever 
(96.8%) and headache (72.2%) as the main clinical 
presentations [18-19]. Further, Seema A et al., in 
their study reported fever and rashes as main 
clinical features [20]. However, Bethell DB et al., 
in their study in peri-urban areas of Chandigarh 
found no speci c pattern of fever among dengue 
cases and reported headache (52.6%), as the most 
common clinical feature followed by myalgia 
(63.1%), vomiting (26.3%), diarrhoea (21.05%) and 
macula-papular/ erythematous rashes (10.5%) [21].

Bleeding diathesis is a known feature in dengue 
fever owing to drop in platelet count and leakage 
from blood vessels. However, in the present study, 
although 13.7% patients had thrombocytopenia 
(platelet count <50,000 cumm); but only 0.7% 
patients presented with hemorrhagic manifestations. 
Jayashree D. Naik, et al., in their study reported 
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26.8% patients to be having platelet count < 50,000 
and 7.66% patients with DSS. 14 In another study, 
Mandal et al., reported bleeding gums and malena 
among 13.51% patients; while 37.84% patients had 
a platelet count < 50,000/cmm [18]. In a Hyderabad 
based study by Khan AH, et al., only 5% patients had 
bleeding disorders, though 40% of the patients had 
low platelet counts [22]. Mittal H, et al., in their study 
reported a very high incidence of thrombocytopenia 
(92.6%) while bleeding diathesis was found in nearly 
half (48.8%) of the cases [23]. However, Ageep AK, 
et al., in their study in Sudan observed rather high 
and almost even percentage of bleeding episodes 
(93%) and thrombocytopenia (88%) [24].

Limitations

Present study had the limitations that are inherent 
to the record-based studies and include likelihood 
of some of the clinical and demographic features 
left out in the case sheets while writing the history, 
carrying out clinical examination and recording the 
investigations. The probability of exclusion of some 
positive may also not be ruled out as IgM remains 
negative for the  rst few days of fever. Further, there 
was also lack of information on meteorological data 
and vector control measures undertaken by local 
health authorities during study period.

Conclusion

Dengue fever is the fastest growing viral infection 
in the world causing huge morbidity and mortality. 
The decadal trends are disturbing. Importantly. 
World Health Organization aims at reducing 
mortality and morbidity by 2020 from dengue fever 
by 50% and 25% respectively. Needless to say, that 
with existing understanding of vector bionomics, 
strict epidemiological surveillance and integrated 
vector management; the WHO goal is achievable.
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Abstract

Introduction: A proficient doctor spends more time 
in understanding the emotions of the patients, which 
may be helpful for the better treatment. Doctor’s role 
is to promote patients welfare, not their own. Medical 
professionalism and training honors stoic acceptance 
of duty and eschew humming.

Objective: To find out the level and the factors 
affecting the job satisfaction among doctors.

Method: A cross-sectional study was done among 
doctors in 2015 by using a simple random technique 
and using the standard Minnesota satisfaction 
questionnaire. Considering a minimum prevalence 
of job satisfaction among physicians to be 40% from 
previous studies, power of 80% and an allowable 
error of 10%, the sample size was rounded off to 150 
with a total of 75 government and 75 private doctors. 
It was a cross-sectional hospital based study. Data 
was collated and analysed using chi-square tests and 
association between the variables was taken out.

Result: Majority of the doctors were males and the 
association between gender and satisfaction level 
however, was not significant statistically. Most of 
the doctors were in the age group of 30-40 years and 
Physicians in the age group of 30-40 years were found 
to be more satisfied significantly. Majority of them 
had 2-4 years of experience.

Discussion: Most of the studies proved that when 
doctors were satisfied with their jobs the quality of 

care improves and also satisfied employees likely to 
be more innovative and devoted to their employers. 
The present study showed that doctors in Punjab 
were satisfied in Government hospitals more than 
in Private hospitals. High factors of significant 
association were ability utilization, advancement, 
authority, co-workers, creativity, independence, 
moral value, recognition, security, social service, 
supervision, variety and working conditions.

Conclusion: Hence, job satisfaction, as a matter of 
fact, plays an important role in the ultimate output of 
a physician, whether be it in terms of quality of patient 
care or quantity in patient treated. The determination 
of job satisfaction factors and their impact on 
organizational performance is very important in 
the health care system. Improving performance can 
significantly improve the quality and efficiency of 
patient care.

Keywords: Job Satisfaction; Physician; Quality of 
job.

Introduction

Job satisfaction  gures signi cantly in any 
discussions on management of human resources. 
Job satisfaction refers to a person’s feeling of 
satisfaction on the job, which acts as a motivation to 
work. It is not the self-satisfaction, happiness or self-
contentment but the satisfaction on the job [1,2].
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Job satisfaction has many dimensions. Commonly 
noted facets are satisfaction with the work itself, 
wages, and recognition, rapport with supervisors 
and coworkers, and chance for advancement. 
Each dimension contributes to an individual’s 
overall feeling of satisfaction with the job itself, but 
different people de ne the “job” differently [3,4].

Spector (1997) presented three reasons to 
clarify the importance of job satisfaction. First, 
organizations can be directed by humanitarian 
values. Based on these values they will attempt to 
treat their employees honorably and with respect. 
Job satisfaction assessment can then serve as an 
indicator of the extent to which employees are 
dealt with effectively. High levels of job satisfaction 
could also be a sign of emotional wellness or 
mental  tness. Second, organizations can take on 
a utilitarian position in which employees’ behavior 
would be expected to in uence organizational 
operations according to the employees’ degree of job 
satisfaction/dissatisfaction. Third, job satisfaction 
can be an indicator of organizational operations. 
Assessment of job satisfaction might identify 
various levels of satisfaction among organizational 
departments and, therefore, be helpful in pinning 
down areas in need of improvement [5].

According to Maslow’s view of individual needs, 
job satisfaction is said to exist when an individual’s 
needs are met by the job and its environment. The 
hierarchy of needs focuses on  ve categories of 
needs arranged in ascending order of importance. 
Physiological, safety, belongingness and love are the 
lower-level needs in the hierarchy. The higher-level 
needs are esteem and self-actualization. When one 
need is satis ed, another higher-level need emerges 
and motivates the person to do something to satisfy 
it. A satis ed need is no longer a motivator [6].

The study of job satisfaction became more 
sophisticated with the introduction of Herzberg’s 
motivator-hygiene theory. This theory focuses 
attention upon the work itself as a principal source 
of job satisfaction. To Herzberg the concept of job 
satisfaction has two dimensions, namely intrinsic 
and extrinsic factors. Intrinsic factors are also 
known as motivators or satis ers, and extrinsic 
factors as hygienes, dissati ers, or maintenance 
factors. The motivators relate to job content (work 
itself) and include achievement, recognition, 
work itself, responsibility and advancement. The 
hygienes relate to job context (work environment) 
and involve, for example, company policy and 
administration, supervision, salary, interpersonal 
relations, and working conditions. Motivators 
are related to job satisfaction when present but 

not to dissatisfaction when absent. Hygienes are 
associated with job dissatisfaction when absent but 
not with satisfaction when present [7,8].

Doctor’s job satisfaction plays an important role 
for the patient satisfaction by providing quality of 
care and also reduces doctor shortages. Physician 
satisfaction is a public health issue [9]. A pro cient 
doctor spends more time in understanding the 
emotions of the patients, which may be helpful for 
the better treatment [10]. Medical professionals, 
regardless of the place or work are exposed to a web of 
factor, including workload, time pressure, changing 
attitude toward doctors on the part of patients and 
the attrition of professional autonomy [11-14].

Job satisfaction surveys give management an 
indication of general levels of satisfaction in an 
organization. The surveys can act as a safety valve, 
an emotional release, a chance to get things off 
their chest for some employees whereas for others 
it gives employee a reason to feel better towards 
management. It can also help to discover the 
causes of indirect productivity problems, such as 
absenteeism or turnover and poor quality of work. 
A survey can help management to assess training 
needs and effectiveness of organizational reward 
system and one of the best use of job satisfaction 
survey is in the evaluation of the impact of 
organizational changes on employee attitudes.

Thus the present study was carried out with the 
main objective of trying to  nd out the level of job 
satisfaction among doctors working in government 
and private hospitals in Punjab, India and their 
association with demographic variables. It also 
attempts to identify the barriers and the enablers 
in the work process of physicians and suggest 
measures for inducing greater satisfaction in 
their work area, which will directly or indirectly 
have a bearing on patient treatment too. It would 
determine the job satisfaction and their association 
with demographic variables among doctors of 
government and private institutions in Punjab.

Methods

The state of Punjab lies in northern part of India 
with a population of 28,884,179. It is one of the 
developed states in the country in terms of health 
indicators and has 22 districts in total. The state was 
divided to 4 regions (east, west, north and south) 
and 15 districts were chosen by a strati ed random 
sampling. A list of the health care institutions was 
prepared for each district and 1 government and 
1 private hospital were chosen from each district; 
which had the highest patient load, was > 30 bedded 
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and had tertiary level care. Similarly, 5 doctors 
each from the government and private set-up were 
chosen by a simple random sampling. Considering 
a minimum prevalence of job satisfaction among 
physicians to be 40% from previous studies, power 
of 80% and an allowable error of 10%, the sample size 
was rounded off to 150 with a total of 75 government 
and 75 private doctors. It was a cross-sectional 
hospital based study with 100% response rate [15, 16].

Data collection was done using the individual 
data sheet for collecting general information about 
the respondent and the Minnesota Satisfaction 
Questionnaire (MSQ) was speci cally used as 
the study tool which covers 20 dimensions of job 
relating to job satisfaction on a Likert scale format.

The MSQ scales which represent the twenty 
dimensions of the job in alphabetical order are as 
follows:

1. Ability utilization - The chance to do something 
that makes use of abilities.

2. Achievement - The feeling of accomplishment 
one gets from the job.

3. Activity - Being able to keep busy all the time.

4. Advancement - The chances for advancement 
on this job.

5. Authority - The chance to tell other people 
what to do.

6. Organizational policies and practices - The way 
organizational policies are implemented.

7. Compensation - Feelings about pay in contrast 
to the amount of work completed.

8. Coworkers - How one gets along with 
coworkers.

9. Creativity - The opportunity to try one’s own 
methods.

10. Independence - The opportunity to work alone.

11. Moral values - The opportunity to do things 
that do not run counter to one’s own 
conscience.

12. Recognition - Being recognized for a job well-
done.

13. Responsibility - The freedom to implement 
one’s judgment.

14. Security - The way a job provides for steady 
employment.

15. Social service - Being able to do things in 
service to others.

16. Social status - Having respect for the 
community.

17. Supervision-human relations - The relationship 
between supervisors and employees.

18. Supervision-technical - The technical quality of 
supervision.

19. Variety - The opportunity to do different 
things.

20. Working conditions - Physical aspects of one’s 
work.

All the participants were requested to  ll 
questionnaire at their convenient time and return 
back. The use of these procedures resulted in a 
response rate of 100 percent. All scores on the 
Individual Data Sheets and the MSQ were entered 
in the SPSS data base, and data pertaining to the 
objectives of this study were generated accordingly. 
Computer generated data to assess the frequencies 
of response for each of the 5 response options on 
the MSQ Likert Scale was analyzed. The 5 options 
and the assigned weight for each were:

1. Very Dissatis ed (VD)

2. Dissatis ed (D)

3. Neither Satis ed nor Dissatis ed Satis ed 
nor Dissatis ed (N)

4. Satis ed (S)

5. Very Satis ed (VS) 

Con dentiality and anonymity was maintained 
during the procedure. Informed consent was 
obtained from the participant. The participation 
was purely voluntary. Necessary ethical approval 
was collected from M.M. Institute of Management, 
M.M. University, Mullana-Ambala.

Results

The cross-sectional study which was done among 
150 doctors; 75 from government and 75 from 
private hospitals had majority of doctors who were 
married, belonged to 30-40 years age group, had 
2-4 years of work experience and were permanent 
job holders.

Majority of the doctors were males i.e. 101 
and females i.e. 49. The association between 
Gender and Satisfaction level was not found to 
be statistically signi cant (p>0.05). Majority of the 
doctors were in the age group of 30-40 years i.e. 89. 
The association between Age and Satisfaction level 
was found to be statistically signi cant (p<0.05). 
Physicians in the age group of 30-40 years were 
found to be more satis ed. Majority of the doctors 
had 2-4 years of experience i.e. 46. The association 
between Experience and Satisfaction level was 
not found to be statistically signi cant (p>0.05). 
Majority of the doctors were married i.e. 108. 
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The association between Marital and Satisfaction 
level was not found to be statistically signi cant 
(p>0.05). Majority of the doctors were permanent 
i.e. 112. The association between Job status and 
Satisfaction level was not found to be statistically 
signi cant (p>0.05).

The satisfaction level amongst doctors working 
in government and private sector was signi cantly 
varying with Ability Utilization, Advancement, 
Authority, Co-Workers, Creativity, Independence, 
Moral value, Recognition, Security, Social service, 
Supervision (human relations), Supervision 

Pooja Ahuja, Rambha Pathak, Meely Panda / Assessment of Job Satisfaction Level among Doctors: 
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Table 1: Association of Socio demographic characteristics with satisfaction level of study population

Satisfied Dissatisfied p value

Gender

Male 97 4 0.539

Female 48 1

Age

20-30 yrs 33 0 0.043

30-40 yrs 85 4

40-50 yrs 24 0

50-60 yrs 3 1

Experience

0-2 yrs 32 1 0.972

2-4 yrs 45 1

4-6 yrs 41 2

6-8 yrs 5 0

8-10 yrs 3 0

>10 yrs 19 1

Marital 0.156

Single 42 0

Married 103 5

 

Job status

Permanent 108 4 0.78

Contract 37 1

Table 2: Different Factors of Job Satisfaction and Satisfaction level: Government

Sr. No. Factors VD D N S VS p value

1  Ability utilization 0 1 48 15 11 .013

2 Achievement 0 4 30 15 26 .325

3 Activity 1 15 19 20 20 .390

4 Advancement 1 15 33 9 17 .001

5 Authority 0 4 26 29 16 .003

6 Company policies and practices 2 4 38 15 16 .288

7 Compensation 0 10 25 20 20 .449

8 Coworkers 1 14 15 27 18 .019

9 Creativity 2 15 32 18 8 .000

10 Independence 1 10 14 31 19 .000

11 Moral values 0 22 15 20 18 .000

12 Recognition 4 14 37 12 8 .000

13 Responsibility 1 12 26 22 14 .360

14 Security 2 7 14 25 27 .000

15 Social service 5 7 12 22 29 .000

16 Social status 1 9 22 17 26 .103

17 Supervision (human relations) 2 22 31 12 8 .000

18 Supervision-technical 3 12 37 13 10 .000

19 Variety 0 10 42 16 7 .000

20 Working conditions 3 15 39 7 11 .000

21 General Satisfaction 0 5 27 35 8 .055

*VD- very dissatisfied, D- dissatisfied, N- neither satisfied nor dissatisfied, S- satisfied, VS-very satisfied
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(technical), Variety, Working condition (p<0.05). 
The association between Achievement, Activity, 

Company policies, Compensation, Responsibility, 
Social status, General Satisfaction and type 
of institution was not found to be statistically 
signi cant (p>0.05) (Tables 1-3).

Discussion and Conclusion

In this study we found age, education, 
experience and satisfaction level of health 
workers was not statistically signi cant and is in 
concordance with the  ndings of Jayasuriya [17]. 
Though other researchers have concluded that 

employees’ job satisfaction generally and in health-
care organizations is shown to be correlated with 
age, gender, marital status, number of children, 
educational level and work experience [18-23].

The result of this study revealed that the level 
of satisfaction among health workers and gender, 
designation, marital status was not statistically 
signi cant. This  nding is similar with the results 
of primary health care givers and contradictive by 
previous literature.

Most of the studies proved that when doctors 
were satis ed with their jobs the quality of care 
improves and also satis ed employees likely to be 
more innovative and devoted to their employers. 
Studies showed direct relationship between 
employee satisfaction and patient satisfaction [24]. 

In addition medical outcome has been linked to 

doctors’ satisfaction, including behaviour, patient 

faithfulness to medication, patient satisfaction and 

quality of care [25].

Dissatisfaction may lead to more job turnover 

and dissatis ed primary care doctors were likely 

to express dif culty in caring for patients and are 

less able to provide quality of care to patients. 

Moreover, they are likely to have dissatis ed 

patients and patient dissatisfaction is related with 

bad health outcome [26].

Employees’ job satisfaction and their assurance 

have always been important issues for health care 

administrators. After all, high levels of absenteeism 

and staff turnover can affect the administrators’ 

bottom lines, as temps, recruitment, and retaining 

take their toll [27]. Satis ed employees tend to be 

more creative, innovative, and devoted to their 

employers, and recent studies have shown a direct 

correlation between staff satisfaction and patient 

satisfaction in health care organizations [28]. The 

traditional model of job satisfaction focuses on 

all the feelings that a person has about his/her 

job [29]. However, what makes a job satisfying or 

dissatisfying does not depend only on the nature 

of the job, but also on the expectations that persons 

have of what their job should provide [30].

Our study has shown the association between 

age and satisfaction level compared to the study 

done by Eman Sharaf et al. in Bahrain [31].
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Table 3: Different Factors of Job Satisfaction and Satisfaction level: Private

Sr. No. Factors VD D N S VS P value

1  Ability utilization 0 2 28 24 21 .013

2 Achievement 0 5 38 16 16 .325

3 Activity 2 11 29 19 14 .390

4 Advancement 0 2 25 16 32 .001

5 Authority 1 5 47 17 5 .003

6 Company policies and practices 0 10 36 12 17 .288

7 Compensation 1 7 33 14 20 .449

8 Coworkers 1 13 33 14 14 .019

9 Creativity 0 0 30 32 13 .000

10 Independence 0 14 40 20 1 .000

11 Moral values 0 4 26 43 2 .000

12 Recognition 1 1 29 6 38 .000

13 Responsibility 0 10 28 15 22 .360

14 Security 4 11 41 8 11 .000

15 Social service 1 16 34 13 11 .000

16 Social status 1 8 32 22 12 .103

17 Supervision(human relations) 0 3 23 28 21 .000

18 Supervision-technical 2 3 18 22 30 .000

19 Variety 0 0 30 39 6 .000

20 Working conditions 0 0 28 10 37 .000

21 General Satisfaction 0 0 35 28 12 .055

*VD- very dissatisfied, D- dissatisfied, N- neither satisfied nor dissatisfied, S- satisfied, VS-very satisfied
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Our study showed that doctors in Punjab were 
satis ed in Government hospitals, but were neither 
satis ed nor dissatis ed in Private hospitals. Line 
of authority is very clear in government sector and 
all the workers are accountable to their immediate 
seniors, so satisfaction level with this aspect of job is 
higher in government hospitals whereas in private 
hospitals to make their employees more satis ed 
with job, it is suggested that they should also go for 
decentralization of power.

In our study highly associated factors were 
ability utilization, advancement, authority, 
co-workers, creativity, independence, moral value, 
recognition, security, social service, supervision 
(human relations), supervision (technical), variety, 
working conditions. Government hospitals have 
better de ned job responsibilities for their workers 
than private hospitals, where job responsibilities 
are ill de ned. This causes dissatisfaction among 
employees, so it is suggested that private sector 
should rede ned and reallocate job responsibilities 
so that workers are more clear about the expectation 
of the institution and they will be able to deliver 
better services. Moreover, private hospitals give 
credit to performance of their workers and promote 
them to higher positions more easily than employers 
in government set up. In government hospitals 
promotion is based on seniority, not on the basis 
of skills and target accomplishment. In order to 
improve this aspect of job satisfaction government 
hospitals must reconsider their promotion policies. 

There was however, no association with the 
factors such as achievement, activity, company 
policies, compensation, responsibility, social status, 
general satisfaction. spector, found that the highly 
satisfying variables were supervision, nature 
of work, co-workers and communication. The 
factors showing less satisfaction were promotion, 
rewards, fringe bene ts, working conditions and 
compensation [32]. Organizational policies should 
be clear so that workers can work in a better 
environment and have lesser interpersonal con ict 
and it is necessary to arrange regular staff meetings 
that allow staff at all levels to discuss concerns and 
dif cult issues and support each other to solve 
encountered problems.

The determination of job satisfaction factors and 
their impact on organizational performance is very 
important in the health care system. Improving 
performance can signi cantly improve the quality 
and ef ciency of patient care. In view of the fact 
that there are insuf cient numbers of health care 
workers in worldwide, employee satisfaction should 
be given great importance by researchers, policy 

makers and administrators, making it imperative for 
administrators to understand the factors signi cantly 
impacting their organization’s performance.

The study has brought certain features regarding 
the job satisfaction of government and private 
hospital employees. The prominent areas of 
satisfaction among government hospital employees 
are job responsibilities, independence, line of 
authority, organizational policies and practices, 
compensation, interpersonal relations, job security 
and social service where as in private hospital areas 
of satisfaction are ability utilization, promotion 
on performance basis, creativity, good working 
conditions, recognition for doing a good job, 
supervision-technical, variety in job. The employees 
of government hospital are dissatis ed mainly 
due to lack of infrastructure, lack of promotion 
opportunities, and lack of recognition. The 
prominent areas of dissatisfaction in private hospital 
is in terms of bene ts (like pension, insurance 
policies), interpersonal relations and job security.

The limitation of the study concerns the nature 
of the measures used. The measures included in 
this research were based on the perceptions of 
the participants. Therefore, the potential for data 
inaccuracies due to item misrepresentation or 
predisposition to certain responses on the part of 
participant does exist. Subject’s perception about 
job satisfaction was voluntary and was conducted 
at limited government and private hospitals. 
They may not represent staff working in the other 
settings of the country. The instrument used in this 
study was  rst employed in Punjab. Even though 
content was validated and reliability was tested by 
a pilot test, their conceptual structures had not yet 
been determined in Punjab context.
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Abstract

Diagnosing tuberculosis in Human 
Immunodeficiency Virus (HIV) infected person is a 
major public health challenge. An integral component 
of the World Health Organization (WHO) strategy 
for reducing the burden of HIV related TB disease 
is intensified case finding (ICF) for TB among HIV 
infected person. (Maher et al., 2005) (World Health 
Organization; 2004, Intrim policy).

Aim: To study the changes/ variations in CD4 count 
of HIV positive patients with pulmonary tuberculosis.

Study design: It was a retrospective, analytical 
study.

Materials and methods: The study was conducted by 
collecting and assessing data of past 3 year of HIV 
positive individuals in civil hospital of Ahmednagar 
(HIV sentinel surveillance) with pulmonary 
tuberculosis fulfilling the inclusion and exclusion 
criteria.

Data analysis: The collected data was compared 
amongst each other and descriptive statistics like 
mean, median, mode and proportion was used. 
Inferential statistics had application of student t test 
variably.

Study place: The study was conducted in civil 
hospital of Ahmednagar (HIV sentinel surveillance) 
with permission from Civil surgeon (Dr. Sonawane) 
and Nodal officer of Anti Retroviral Treatment (ART) 
(Dr. Ingle).

Results and Conclusion: Total patients in HIV 
Sentinel Surveillance Center in the year 2016, 2017, 
2018 were 3062. Out of 3062 HIV positive patients, 
1528 were females and 1531 were males and 4 where 
transgender. Maximum number of HIV positive 
patients where seen in the age group of 31-40. 
Amongst these 251 patients died on ART and 154 
stopped treatment or transferred out. 285 patients 
out of the total were coinfective with tuberculosis 
infections. Amongst them 58 died whilst on ART. 
1.81/1.4 is the male is to female ratio of the co-infected 
patients. 0 transgender patients were co-infected. The 
comparison between baseline CD4 to La-test CD4 was 
variable. It mainly depended on the age of the patient 
and how they reacted to the ART as individuals. Anti-
Retroviral Therapy helps in increasing the immunity 
of the patient, therefore helping in controlling the 
severity of pulmonary tuberculosis.

Keywords: Ahmednagar district; HIV sentinel 
surveillance; Tuberculosis; CD4 Cell Count; 
Co-infection; Human Immunodeficiency Virus (HIV); 
Acquired Immunodeficiency Syndrome (AIDS); 
Oppor- tunistic Infection.

Introduction

The helper subset of T cells is de ned 
phenotypically by the presence on its surface of the 
CD4 molecule which serves as the primary cellular 
receptor for HIV [1].
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Worldwide, TB is the most common 
opportunistic infection affecting HIV-seropositive 
individu- als, [2] and it remains the most common 
cause of death in patients with AIDS [3]. HIV/TB 
infection is a bidirectional interaction of the deadly 
virus and bacteria. TB disease appears when the 
immune response is unable to stop the growth of 
mycobacteria.

During HIV infection, IFN-γ production is 
decreased dramatically which leads to an increased 
risk of developing reactivation or reinfection by M. 
tuberculosis in these HIV/TB patients [4].

TB may similarly negatively impact the natural 
history of HIV infection. Several studies have 
indicated that TB co-infection increases the risk of 
HIV progression and death, particularly in persons 
with untreated HIV disease [5,6]. The effect of TB 
on HIV disease progression is hypothesized to be 
attributable to increased immune activation [7] 
And increased expression of the CCR5 and CXCR4 
coreceptors on CD4 cells [8].

The aim of this study is to relate CD4 cell count 
with pulmonary tuberculosis. This knowledge gave 
us the idea of disease burden of the society and the 
basic epidemiology of these diseases in the rural 
community.

Objectives

1. To  nd out changes/variations in CD4 count 
of HIV positive patients.

2. Assessment of CD4 count in HIV positive 
patients at the time of detection of pulmonary 
tuberculosis.

3. To provide assessment of severity of 
pulmonary tuberculosis in HIV patients with 
respect to age and CD4 count.

Aim: To study the changes/ variations in CD4 
count of HIV positive patients with pulmonary 
tuberculosis.

Research question

1. Does CD4 count vary in HIV positive patients 
with pulmonary tuberculosis?

2. Does variation in CD4 count predict the 
severity of pulmonary tuberculosis?

Research hypothesis

CD4 count does vary in HIV positive patients 
with pulmonary tuberculosis and it helps in predic- 
tion of severity of pulmonary tuberculosis.

Review of literature

Approximately 60-30% of HIV infected patients 
with TB have pulmonary disease [1]. Screening of all 
HIV positive patients for TB and all HIV suspected 
TB positive patient as per our national programs has 
increased the rate of diagnosis of co infected patient 
helping to institute early therapeutic management of 
such patient and increased survival rate [9]. A study 
showed (17%) prevalence of pulmonary tuberculosis 
among HIV positive patients, of which 87 (50.58%) 
were males and 85 (48.42%) were females. Low 
CD4 count (< 50/μl) had statistically signi cant 
associati- on with HIV/TB coinfection as compared 
to HIV infection only (p < 0.0001) [10]. The age 
distribution suggests an increase in seroprevalance 
of HIV with rising age: prevalence was 0.51% in 
15-24 years group, 1.55% in 25-34 years group and 
1.66% in the 35 years and more groups [11]. HIV co-
infection is signi cantly greater in middle-aged (35-
64 years) compared to young adult (15-34 years) TB 
patients [12]. The overall prevalence of pulmonary 
tuberculosis was 16.66%. Coinfection was found to 
be higher in males than females (male: female = 9:6), 
and the age group of 31-40 yrs were predominantly 
coinfected. Among 15 diagnosed pulmonary tuber-
culosis cases, 9 (60%) patients (7 males & 2 females) 
had CD4 count below 200 cells/μl and 6 patients 
(40%) (2 males & 4 females) had CD4 count above 
200 cells/μl. The study shows total 16.66% TB 
prevalence in HIV positive patients and rate of 
tuberculosis is found to be more in patients with 
CD4 count less than 200 (60%) [13].

Material and Methods

Study design: It is a retrospective, analytical study.

Feasibility criteria: All patients HIV positive 
patients visited at civil hospital of Ahmednagar 
(HSS) in the past 3 years.

Inclusion criteria:

a) All patients showing ELISA positivity for 
HIV.

b) All HIV positive patients who were treated or 
visited civil hospital, Ahmednagar in the past 
3 years.

c) All patients who got their CD4 count carried 
out in civil hospital, Ahmednagar.

d) All HIV positive individuals who had 
pulmonary tuberculosis.
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Exclusion criteria:

a) All new cases of HIV individuals occurring 
from day of commencement of the project.

b) Patients of extra pulmonary tuberculosis.

c) Patients with other respiratory problems.

d) Patients with incomplete data.

Sample size:

The sample size of the study involved all patients 
ful lling the inclusion and exclusion criteria in past 
3 years of patient data from the date of approval of 
the project by ICMR.

Type of study: Retrospective, analytical study.

Place of study: This study was conducted in 
the civil hospital of Ahmednagar (HIV sentinel 
surveillance) with the due permission of the 
concerned authorities.

Method of obtaining sample size: The required 
sample size was obtained by collecting data of past 
3 years at civil hospital, Ahmednagar (HSS).

Time utilizing calendar:

Activities Time Recquired

Collection of data 1 month

Analysis of data 15 Days

Formulation of paper 15 Days

Total Time: 2 Months

Amendment of protocol:

No change in the study procedure was effected 
without the mutual agreement of investigator, 
guide and ethical committee.

Conftdentiality:

The identity of candidate generated in the study 
was not disclosed. The remaining data was available 
only to the investigator involved in the study and to 
the regulatory authorities. Break in the con dentiality 
is possible only after detail review by the investigator 
and with the permission of the ethical committee. 
Information will be disclosed to the concerned 
person/authority under special circumstances like 

severe unreported untoward 

Ethical clearance:

Ethical approval certi cate is obtained from 
P.D.V.V.P.F’s medical college, Ethical Committee.

Results

Total patients in HIV Sentinel Surveillance 
Center in the year 2014,2015,2016 were 3062. 

Female : 1528

Males : 1531

Transgender: 4.

Patients in the age group of 1-18: 296.

 19-30: 554.

 31-40: 1137.

 41-50: 1051.

 51-60: 288.

 61-70: 144.

 71-80: 26.

 81-95: 4.

Out of 3062 patients, 1617 are alive on ART, 251 
Died, 154 stopped ART treatment or transfer- red 
out.

Coinfectives:

Total 285 out of 3062 are TB patients. Total 

patients in,

2014 : 155

2015 : 124

2016 : 9 (Till 4th feb 2016).

Age group of 1-18: 11

 19-30: 34

 31-40: 128

 41-50: 78

 51-60: 19

 61-82: 12.

Out of 285 patients in ART with TB+HIV 131 
are alive on ART, 58 dead, 21 stopped treatment of 
transferred out.

Males: 181.

Females: 104.

Transgender: 0.

Drop outs:

Patient 12754, stopped treatment without doing 
CD4 count, therefore dropped out of study. 4 died 
in pre ART without latest CD4 count.

Twenty (20) initiated ART but died during ART 
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baseline CD4 
latest CD4

Chart 1:

without latest CD4. 5 transferred out without latest 

CD4.

10 LFU without latest CD4. 1 Stopped treatment.

4 patients have no status of treatment.

After calculating the dropouts, the total number 

of patients comes up tp be, 241 out of 285.

In chart 1 the comparison of baseline CD4 with 

Latest CD4 of HIV positive is shown. The grey 

markers are the latest CD4’s and the black markers 

are the baseline CD4’s.

The comparison between baseline CD4 to Latest 

CD4 was variable. It mainly depended on the age 

of the patient and how they reacted to the ART 

as individuals. Anti-Retroviral Therapy helps in 

increasing the immunity of the patient, therefore 

helping in controlling the severity of pulmonary 

tuberculosis.

Discussion

In a research done by Brenda E. Jones, et al. the 
relationship of manifestation of tuberculosis to 
CD4 count in 97 HIV positive patients was studied 
and reviewed upon. The conclusions where as 
follows, (Extrapulmonary tuberculosis was found 
in 30 (70%) of 43 patients with ≤ 100 CD4 cells/
µL, 10 (50%) of 20 patients with 101 to 200 CD4 
cells/µL, seven (44%) of 16 patients with 201 to 300 
CD4 cells/µL, and  ve (28%) of 18 patients with > 
300 CD4 cells/µL (p = 0.02). Mycobacteremia was 
found in 18 (49%) of 37 patients with ≤ 100 CD4 
cells/ µL, three (20%) of 15 patients with 101 to 200 
CD4 cells/µL, one (7%) of 15 patients with 201 to 
300 CD4 cells/ µL, and none of eight patients with 
> 300 CD4 cells/µL (p = 0.002).) [14].

These  ndings suggest that CD4 cells play a 
central role in limiting the severity of tuberculosis. 
Among HIV-positive patients, median CD4 
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lymphocyte counts in those with extrapulmonary 
tuberculosis (198/μL; n=67) was lower, but not 
signi cantly so, than among those with pulmona- 
ry tuberculosis (257/μL; n=180) [15].

Upper zone in ltrate typical of PTB reactivation 
was present in 18 patients. This pattern was 
associated with early HIV infection (mean CD4+ 
T-cell count 389) and had 78% positive predic- tive 
value for identifying patients with > 200 CD4+ 
T-lymphocytes/μL. Pleural effusion was present in 
32 patients and occurred over a wide intermediate 
range of CD4+ T-cell counts (mean 185). Lower or 
midzone in ltrates, adenopathy, interstitial pattern 
or normal radiograph occur- red in 136 patients and 
were associated with advanced HIV disease (mean 
CD4+ T-cell count 105) [16].

If total lymphocyte count was excluded, 
depressed CD4 cell counts were signi cantly 
associated with low serum albumin levels, extensive 
pulmonary disease, low body-mass index, and low 
hematocrit.

Among the HIV-seropositive patients, those with 
disseminated tuberculosis (median CD4 = 79 x 10(6) 
cells/l) and those with pulmonary tuberculosis 
who had radiographic evidence of mediasti- nal or 
hilar adenopathy (median CD4 = 45 x 10(6) cells/l) 
had the most severe CD4 depletion, whereas 
those with localized extrapulmonary tuberculosis 
(median CD4 = 242 x 10(6) cells/l) and those with 
pulmonary tuberculosis without adenopathy 
(median CD4 = 299 x 10(6) cells/l) were less 
severely immunosuppressed [17].

No association was found between development 
of PR and baseline CD4 count or CD4 response to 
HAART [18].

TB incidence during the study was highest 
among patients with baseline CD4 cell counts < 100 
cells/μl and those with World Health Organization 
(WHO) clinical stage 3 or 4 disease (5.71 and 
3.88/100 person-years, respectively) [19].

Summary

a) This study gave insight about the changes 
seen in CD4 count in HIV positive individuals.

b) It helped in predicting the severity of 
pulmonary tuberculosis in HIV positive 
individuals.

c) Anti-Retroviral Therapy helps in increasing 
the immunity of the patient, therefore helping 
in controlling the severity of pulmonary 
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Abstract

One of the potential threats to public health 
microbiology in 21st century is the increased mortality 
rate caused by Zika virus (ZIKV), a mosquito-borne 
flavivirus. The severity of ZIKV infection urged World 
Health Organization (WHO) to declare this virus as a 
global concern. The emergence of ZIKV, a mosquito 
borne Flavivirus like dengue (DEN) and chikungunya 
(CHIK), in Brazil in 2014 and its spread to various 
countries have led to a global health emergency. 
Aedesaegypti is the major vector for ZiV. Fast 
dissemination of this virus in different geographical 
areas possess a major threat especially to regions 
where the population lacks herd immunity against the 
ZIKV and there is abundance of Aedes mosquitoes. 
In this review, we focus on current global scenario, 
epidemiology, biology, diagnostic challenges and 
remedial measures for ZIKV considering the Indian 
perspective. There is an urgent need to understand 
why Zika virus has shifted from being a virus that 
caused mild illness to unforeseen birth defects as well 
as autoimmune-neurological problems.

Keywords: Zika; Emerging; Virus; India.

Introduction

The vector borne viral diseases have become 
one of the major threats to the human population 
world-wide. Industrialization, urbanization 
deforestation with man material and movement 

had been associated with change in vector ecology; 

which results in dispersal of vector to different 

geographical region and cause morbidity and 

mortality.

Zika virus is an emerging alarming disease is 

one among them, transmitted through the bite of 

an infected vector i.e. Aedes mosquito which also 

transmit infection like dengue and chikunguniya 

[1].

Zika virus Morphology

Zika virus is a positive-sense single stranded 

RNA virus belonging to  aviviridae family related 

to dengue, yellow fever, Japanese encephalitis, 

Westnile fever with a 10.7 kb genome encoding a 

single polyprotein that is cleaved into 3 structural 

and 7 non-structural proteins [2]. 

The E protein is a major virion surface protein 

that is involved in receptor binding and membrane 

fusion. Loss of the N154 glycosylation site in the 

E protein may be associated with adaptation to 

mosquito vectors and thus facilitate transmission 

[3]. 

The recent spread of zika virus may also be 

associated with mutations in the E and NS1 genes 

may be the cause of increased virulence of ZIKV [4].
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Historical overview

In Uganda, April 1947, during the Rockefeller 
Foundation’s initiative for research on yellow fever 
virus in Zika forest; a Rhesus monkey infected with 
an arthropod borne virus was isolated, identi ed 
and named as a Zika virus due to its origin in Zika 
forest. However in 1952 based on serological study 
indicated that human beings could also infected 
with Zika virus disease [5]. Africa, the Americas, 
Asia and the Paci c countries such as Uganda, 
Tanzania, Egypt, India, Malaysia, the Philippines, 
Thailand, Vietnam, have been recorded the ZIKAV 
disease outbreaks [1]. A summary of ZIKV history 
and previous outbreaks is shown in Table 1.

Table 1: History of zika virus discovery and epidemic

1947 ZIKAV first discovered

1952 ZIKAV first human infection in Nigeria

2007 First epidemic in Yap island, Micronesia (49 Cases 
confirmed)

2013 Second epidemic in French Polynesia (>400 
laboratory confirmed cases)

2014 New Caledonia

2015 South America (>1.5 million cases)

Phylogenetic studies indicated that there are two 
lineage of ZIKV; one is Asian and other is African; 
[2] both emerged from East Africa. The Asian lineage 
originated during the virus’s migration from Africa 
to Southeast Asia, where it was  rst detected in 
Malaysia. From there, ZIKV spread to the Paci c 
Islands, separately to Yap and French Polynesia, 
and then to New Caledonia, Easter Island, and the 
Americas. On February 1, 2016, WHO declared Zika 
a Public Health Emergency of International Concern, 
requiring a coordinated international response. Zika 
virus disease has the potential for further international 
spread given the wide geographical distribution 
of the mosquito vector, lack of immunity among 
population and highrate of international travel.The 
whole world is concerned over spread of ZiV virus 
disease over many geographical regions  [6].

India is also at high risk for the spread of Zika virus 
disease because of the favorable climatic condition 
for the spread and growth of virus, overcrowding, 
lack of sanitation and hygiene as well as India as it 
hosts over 67,000 travelers and visitors from area 
where there is an active circulation of the virus [6]. 
In the Indian subcontinent is the detection of 
antibodies against ZiV (16.8% prevalence) mostly 
in the Bharuch district of the Bombay State, Gujarat 
and Nagpur in 1952-54, which could be a result of 
cross reactivity with other  avi-viruses as dengue 
was found prevalent in these areas [7].

There is active Zika virus transmission in India as 
reported on Jan 7th 2019 by IAMAT. The December 
2018 Level 2 Travel Alert, Practice Enhanced 
Precaution, says Public health of cials in India 
have reported an unusual increase in the number of 
con rmed Zika cases in Rajasthan and surrounding 
states. Rajasthan recorded its  rst case of Zika virus 
infection after a woman tested positive in Jaipur, 
on September 22, 2018. Rajasthan is a northwestern 
Indian state of approximately 68 million people, 
bordering the country of Pakistan.

Director General of Indian Council of Medical 
Research (ICMR) Dr Balram Bhargava in his 
communication also provided data on human and 
vector surveillance for Zika virus disease in India. 
The communication was successful in ensuring 
modi cation of the travel advisory on March 27, 
2019. The status of India has now been changed 
from ‘ongoing outbreak’ to ‘current or past 
transmission but no current outbreak’, the ICMR in 
an of cial statement said. It said that the Zika virus 
strain isolated from Rajasthan matches with the 
Brazilian Zika strain associated with outbreaks and 
microcephaly or Congenital Zika Syndrome (CZS). 
The ICMR-NIV Pune has initiated mice/animal 
studies to understand the potential of this virus to 
cause microcephaly or CZS.

Is Zika Virus still a risk?

Real-time data on Zika Virus out breaks and 
transmission is often not available. This is because 
most people who become infected with Zika Virus 
do not show signs or symptoms. In some countries, 
reliable reporting and monitoring systems that 
track virus transmission may not be available. 
As a result, it is not always possible to convey a 
country’s current level of risk, but travelers should 
take precautions where risk exists.

Transmission and Pathogenesis

Like most Flaviviruses, the primary route of 
transmission of Zika virus is the bite of the infected 
female Aedes mosquito, which are daytime biter 
butcan bite at night time also. Aedesaegypti and 
Aedes Albopictus was identi ed as the two main 
vectors as it feeds on blood from infected individuals 
and trans-mitting the virus to healthy ones [8].

Other mode of transmission includes sexual 
transmission, blood transfusions and maternal fetal 
transmission during all trimester of pregnancy. 
There are no con rmed cases of ZIKV transmission 
through breast milk to offspring as well as in health 
care settings. However, the health care personnels 
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are advised to protect themselves from potential 
exposure, like percutaneous exposure (needle prick 
or cut with a sharp object), or exposure of non-
intact skin (skin that is chapped or abraded) or 
mucous membranes (blood, body  uids, secretions 
and excretions) [9].

There is vertical transmission also - the virus can 
be passed on from the Aedesaegypti mosquito to 
its offspring [10]. The virus incubation period is 
between three and twelve days after the mosquito 
bites the infected human [11]. It is believed that most 
of the arboviruses are brought to replicate within 
skin dendrites before spreading to the regional 
lymph node and then to the blood stream [12]. The 
virus spend as Intrinsic incubation period of 4 to 
5 days within the human host, infecting another 
vector during blood feeding where it spend extrinsic 
incubation period of 8 to 12 days and disseminates 
to the vector’s saliva to infect another host.

Clinical picture and diagnosis

The infection in humans causes a spectrum of 
illnesses which can range from asymptomatic or 
mildly symptomatic to fatal neurological illness, 
starting with mild fever, muscles and small joint 
pain, retro-orbital headache, and conjunctivitis, 
maculopapular rash, neurological symptom like 
Gullian Barre Syndrome (temporary paralysis that 
sometimes result in chocking and death), macular 
pigment mottling and loss of foveal re ex associated 
with microcephaly and intracerebral calci cations 
in new born [13]. The symptoms of zika virus 
disease are similar with diseases caused by other 
 aviviruses, such as dengue and chikungunya, so 
the clinical evaluation not enough. So the diagnosis 
relies on the basis of laboratory test which can 
differentiate between the viruses (serological and 
molecular methods).

The serological test detecting zika virus speci c 
IgM and neutralizing antibodies in the patient’s 
serum by ELISA technique is an effective method, 
but the cross reactivity with antibodies to other 
arboviruses decreases the speci city of this 
technique [14]. So the speci c diagnostic method 
(e.g. molecular diagnosis using real time reverse 
transcriptase Polymerase chain Reaction) are 
required. RT-PCR testing can be done on serum 
collected within 1 to 3 days of symptom onset or on 
saliva samples collected during the  rst 3 to 5 days 
or on urine samples in  rst 2 weeks of symptom 
onset.A positive RT-PCR assay along with clinical 
diagnosis con rms zika infection but do not rule 
out if test comes negative [15].

Treatment and prevention strategies

At present no approved vaccine and antiviral 
drugs available for the treatment of Zika virus 
disease, so the management available for cases 
presenting to health system are only supportive 
treatment which includes bed rest,  uids to 
prevent dehydration and medicines such as 
acetaminophen to reduce fever and pain. The aim 
of drug development is primarily to reduce viral 
load, reduce symptoms, and protect the unborn 
fetus from neurological sequelae [16]. Since of the 
symptoms causes by arboviral disease are almost 
similar so it is important to differentiate from 
dengue and chikungunya for valuable and prompt 
treatment; as aspirin and other non-steroidal 
anti-in ammatory drugs cannot used in dengue 
because of risk of bleeding/hemorrhage in such 
patients [17].

As no speci c treatment available against zika 
virus disease, so the preventive measures should 
be set up before hand, as well as strengthening 
the health system which plays a very crucial role 
in this.

Vaccines provides a cost-effective method of 
preventing the various diseases and it is very 
essential to development of a safe and ef cacious 
vaccine against the ZIKAV disease as it is associated 
with quick spread and various complication 
amongst population including pregnant females 
and newborn babies. Various academic institutions 
and pharmaceutical companies are working to 
develop different types of vaccines for ZIKV 
including puri ed inactivated vaccine, live 
attenuated vaccines, DNA vaccines, and viral 
vectored vaccines [18]. Many more candidate 
vaccines are under consideration and at various 
stages of development (Phase I clinical trials and 
larger Phase II and III trial) [19].

Other preventive measures includes vector 
control is most ef cient preventive strategy to 
control ZIKV spread through effective removal 
of breeding sites of mosquitoes and also reducing 
mosquito-human interactions. The other measures 
which includes the using of mosquito nets, 
mosquito repellants use of physical barriers such 
as screen, wearing clothes that cover maximum 
parts of the body, avoid collection of water in pots, 
utensils, buckets, tires and cover open water tanks 
as Aedesaegypti mosquitoes breeds in standing 
water. The most vulnerable group such as young 
children, sick and elderly may not be able to 
protect themselves and hence should be given 
special attention.According to CDC guidelines, all 
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pregnant women or women planning pregnancy 
should avoid travelling to the affected countries 
where Zika virus transmission occurs. For women 
with a history of travel to infected areas, they should 
be examined for ZIKV infection as well as Dengue 
and Chikungunya due to the similar geographical 
distributions of these viruses. A pregnant women 
with symptoms or those with ultrasound evidence 
of microcephaly should be tested for ZIKV 
infection using RT-PCR and the pregnant women 
with established diagnosis of ZIKV should perform 
serial ultrasound every 3 to 4 weeks with referral to 
higher center for further management [24]. Because 
of the potential risk associated with Zika virus 
infection during pregnancy, CDC guideline also 
recommended sexual abstinence or use of barrier 
method like condom for men who are residing or 
recently returning from an area with active ZIKV 
transmission [20].

ZIKV is most likely spread from the travelers and 
tourist also for e.g. in 2016, Singapore announced 
its  rst ZIKV infection in May, with the virus 
imported by a 48-year-old man who had travelled 
to Brazil [21]. Travelers and tourists returning 
from endemic areas for ZIKAV, proper screening, 
monitoring and precaution measures should be 
implemented. If the  bril illness within two weeks of 
returning from an affected country should report to 
the nearest health facility so that suitable measures 
to combat the spread of virus can be taken [22].

The way forward and Recommendations

Zika virus has posed an Alarming situation 
worldwide in the sector of health and public as 
well as economic sectors. Many anti-viral drugs 
and candidate vaccines has been come up with 
promising effect, as they are under phase II and 
phase III Clinical trial and available soon in market. 
A pan-caspase inhibitor, was the most potent 
anti-cell-death compound and it demonstrated 
neuroprotective activity for human neuronal 
progenitor cells, but did not suppress ZIKV 
replication [23]. FDA-approved hepatitis C virus 
(HCV) anti-viral, sofosbuvir, inhibited ZIKV 
replication and infection in tissue culture as well as 
protected mice from ZIKV-induced death [24].

As ZIKV more dangerous for pregnant women 
so it is important to do improved research on 
ZIKV disease association with neurological 
manifestation, association of ZIKV with sexual 
transmission as well as other mode of transmission. 
But several ethical issues has been associated with 
that. Strengthening of the appropriate surveillance 

systems (entomological and ecological) would 
create the more effective vector control programme, 
which includes improved mobile and wireless 
services, create an effective understanding of the 
epidemiology including the potential interaction of 
ZIKV infection with other  aviviral diseases, create 
effective diagnostic test, therapeutic agents and 
vaccine for patients as well as of healthcare workers. 
This would help to create improved preventive 
strategies to combat against ZIKV disease.

Conclusion

Hence, Establishment of suitable surveillance 
systems, execution of appropriate control measures 
is the crucial in controlling an out break of ZIKV.
At the same time, it is recommended to emphasis, 
on the development of diagnostic tests, effective 
treatment options and vaccine approaches against 
Zika virus Disease.
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Abstract

Introduction: West Nile Virus infection is a self-
limited illness that can cause neuro-invasive illness 
including encephalitis & meningitis.

Problem Statement: The first isolate of West Nile 
Virus was found in 1937 in Uganda. Recently in 
March 2019, a 7 year old boy was detected of West 
Nile Fever in Kerala’s Malappuram district who died 
of cardiac arrest following the complications.

Prevention and control: One of the most efficient 
method of preventing West Nile infection is to raise 
awareness of risk factors among people and educate 
them about what steps they can take to reduce their 
exposure to the virus.

Keywords: West Nile Fever; Epidemic; India; 
Re-emerging Threat; Prevention.

Introduction

West Nile Fever has re-emerged in the recent 
times and has become a threat to public health. 
This self-limited infection can cause neuro-invasive 
disease like encephalitis & meningitis [1].

Many of the seasonal epidemics related to 
WNV have been reported in Europe and North 
America. This association is related to changing 
environmental conditions like rising temperatures 
which ultimately re ects upon the geographical 
pattern of the area [2].

In India, WNV has been isolated from human 
beings, frugivorous bat, domestic pigs and 
mosquitoes (Culex). The geographical patterns 
and the topography are laying the way to the 
re-emergence of the virus. Therefore, it is crucial to 
study the present status of WNV in Indian setup so 
that adequate early measures can be taken.

Problem Statement

It was  rst isolated during 1937 in the West Nile 
district of Uganda from a patient suffering from 
mild illness. Similar cases have been recorded from 
many areas of Middle East, Africa and South west 
Asia.

In USA, in 2019, 49 states have reported 
cases of West Nile virus in humans, birds, and 
mosquitoes. Out of 2544 cases reported, 63% were 
of neuroinvasive illness and 37% were non – neuro 
invasive [3].

In India, 1952, Banker reported the isolation 
of West Nile antibodies in humans [4]. This was 
supported by Smith burn et al. with the detection 
of WNV neutralizing antibodies. As per the report 
of National Health Portal of India, May 2011, the 
presence of WNV was detected in clinical specimens 
at the time of the outbreak of acute encephalitis 
syndrome in Kerala. Recently in March 2019, case 
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of WNV was reported in Kerala’s Malappuram 
district in a 7 year old boy who died of cardiac 
arrest following the compications [5].

Epidemiology of the disease

WNV belongs to family Flaviviridae which also 
contain many other viruses like Zika, Dengue, 
Yellow Fever [6]. 

Kunjin virus is another similar type of Virus 
which is now categorized as a subtype of WNV 
[7]. WNV exists in nature in a bird-mosquito cycle. 
Mosquitoes act as principle vectors for this virus.

Mammals, primarily horses and humans are 
unable to contribute to the transmission cycle and 
thus are considered dead end hosts. The virus can 
also be transmitted through infected blood, tissues, 
and organs and also through placenta or breast milk.

The incubation period of WNV is found to be 
2 to 15 days before onset of illness. The period of 
communicability for WNV is 6 - 7 days before onset 
of clinical symptoms.

Clinical features

Majority of West Nile Fever cases are reported 
to be asymptomatic, whereas in symptomatic 
patients, cases range from mild febrile illness to 
meningoencephalitis [8]. 

Patient can present in the form of nausea, 
vomiting rash, chills, abdominal pain, muscle 
weakness, photophobia, movement disorders and 
confusion.

Risk of getting neurofebrile illness raises manifold 
with increasing age along with any medical 
condition predisposing to immunosuppression. 
The differential diagnosis of West Nile Fever should 
always be considered whenever a child reports 
with meningo-encephalitis during the season of 
increased breeding of mosquito [9].

Treatment Strategies

Conservative treatments have proven not to be 
very effective in the treatment of West Nile Fever. 
Intravenous Immunoglobulins can help in recovery 
of patients but due to time lag in administering 
antibodies, usefulness of administering these is 
questionable.

Vaccines

Candidate Vaccines for WNV are in various 
stages of development, hence no ef cacious vaccine 
is yet available for the community.

Prevention and control

The most effective way to reduce infection in 
humans is to raise awareness of risk factors and 
educate them about measures they can take to 
reduce their exposure to the virus.

Since, mosquito bite is the major risk factor for 
the occurrence of disease, hence vector control is 
most ef cient preventive strategy to control WNV 
spread through effective removal of breeding sites 
of mosquitoes and also reducing mosquito-human 
interactions. The other measures include using of 
mosquito nets, mosquito repellants, use of physical 
barriers such as screen, wearing clothes that cover 
maximum parts of the body, light-colored clothing, 
avoid collection water.

Entomological surveillance plays a very crucial 
role in identifying mosquito species which can 
transmit WNV.

Conclusion

WNV can lead to the occurrence of large 
number of cases with neuro-febrile illness. 
Though it can affect all age groups, yet elderly and 
immunocompromised people are at maximum risk.

 Entomological surveillance of the virus can 
help provide measures to prevent and control the 
spread of the fatal disease. These measures will not 
only help address the risks associated with West 
Nile virus but will add to our preparedness for all 
domestic and exotic mosquito borne pathogens.
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