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ABSTRACT

OBJECTIVE: To assess and correlate fear, uncertainty and practice of 
precautionary measures in relation to dengue fever (DF) in community from 
Lahore, Pakistan.

METHODS: This cross-sectional study was conducted in Lahore, Pakistan 
between September to November 2016. Multistage random sampling technique 
was used to enroll 400 adults from nine different towns. A self-constructed 
questionnaire was used to assess uncertainty, fear and practice of preventive 
measures. Data was analyzed using SPSS Version 21. 

RESULTS: Out of 400 participants, 214 (53.5%) were males and 186 (46.5%) 
were females, with age ranging between 16-65 years. In correlation analysis, fear 
had a slightly positive correlation with uncertainty (r=0.02), and preventive 
practice (r=0.01), whereas uncertainty had a negative correlation with preventive 
practice (r=-0.22). In demographic components, age had the best correlation 
with fear (r=0.12) as compared to others. Men reported to have greater 
uncertainty, t (1,198=2.11, p<0.04) and fear of having DF [t (1,198=3.71, 
p<0.001)], whereas women practised significantly more precautionary measures 
[t (1,198=-3.08, p<0.001)].The participants whose relative had suffered from DF 
reported greater fear, [t (1,198=2.78, p<0.01)] and uncertainty [t (1,198=2.04, 
p<0.05)]. Hierarchical regression analysis revealed that uncertainty (β=-0.34; 
p<0.001) and its interaction with gender (β=0.22; p<0.01) were significant 
predictors of practice of preventive measures.

CONCLUSION: Being male, having fewer years of education and having 
relatives who had suffered from DF were correlated more with uncertainty and 
fear. Women practiced preventive measures for DF more than men practice and 
had a higher uncertainty as well.

KEYWORDS: Dengue (MeSH); Uncertainty (MeSH); Fear (MeSH); Prevention 
and Control (MeSH); Methods, Survey (MeSH).
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12,000 cases and 126 deaths were 
reported in less than a month time. 
Lahore was the epicentre with 
maximum number of cases followed by 

4other cities of Punjab and Sindh.  In the 
following years, multiple occurrences of 
dengue virus have occurred in different 
parts of the country. According to a 
recent report, dengue is still a major 
health concern with more than 19,000 

5cases in 2019.  As there is no specific 
treatment available for DF, a major step 
that has been taken worldwide and in 
Pakistan to control the epidemic is 
prevention through health education. 
Making the information regarding 
dengue fever more available and use of 
popular sources of information like 
n e w s p a p e r s  a n d  t e l e v i s i o n  t o 
disseminate information on a large scale 
regarding preventive strategies is always 
a  usefu l  s trategy in  control l ing 
epidemics; the efficacy of which is 
important to be determined. A review 
of national and international research till 
date shows that eff icacy of the 
prevention plans for DF control has 
been partially successful along with 
many demographic and knowledge 
related factors associated with (lack of) 
practice of precautionary measures by 
community samples, like gender, race, 
knowledge, self-efficacy, perceived 

6-9threat, etc.

A special issue in relation to DF has been 
uncertainty associated with its diagnosis 

14and effectiveness of treatment plans.  
Uncertainty is the inability to determine 
the meaning of illness-related events. It 
occurs when the decision maker is 

INTRODUCTION

engue fever (DF) and its severe Dforms, dengue haemorrhagic 
fever (DHF) and dengue shock 
syndromes (DSS), have become major 
international public health concerns. 
A c c o r d i n g  t o  W o l d  H e a l t h 
Organization, numbers of dengue cases 
have increased eight fold over the last 

1two decades.  Almost 50% of the global 
population is now at risk with an 
estimated 100-400 million infections 

2each year.  Of the total at risk population 

worldwide, South Asia accounts for 
approximately 70% cases. Not only is 
the number of cases increasing as the 
disease spreads to new areas, but 
e x p l o s i v e  o u t b r e a k s  a r e  a l s o 

1,2occurring.

Pakistan first reported case of dengue 
3fever in 1994-95 in Karachi.  Since then, 

dengue virus has spread in Pakistan, 
circulating throughout the year with a 
peak incidence in the post monsoon 
period. In 2011, Pakistan had the worst 
outbreak of dengue in which around 
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change over time, are unpredictable 
and/or inconsistent such that they 
cannot be linked to a specific illness or 

13disease or the outcome is unknown.  
Severity of DF ranges from mild fever to 
haemorrhagic fever and DSS, symptoms 
change over time, initial symptoms are 
not clearly distinguishable from other 
forms of fever, and thus are likely to be 
linked with high uncertainty in common 
people. The only most effective method 
to control or prevent the transmission 
of dengue virus is to combat vector 
mosquitoes through prevent ive 

2measures.  The Health Belief Model has 
been generally employed in dengue 
fever prevention and control. It 
proposes that a person's belief in the 
likelihood of contracting a disease and 
the disease being affecting health badly 

14form the perceived threat to health.  
Next come a person's beliefs in adhering 
to health-related measures to prevent 
or reduce the disease and the costs 

(psychological or material) that limit a 
person to carry out the measures. To 
lessen the disease impact, there needs 
to be greater perceived benefits than 
costs convincing the person to carry out 
t h e  p r o p o s e d  h e a l t h - r e l a t e d 

15measures.  Findings of previous studies 
suggest that good knowledge about 
dengue fever does not always translate 

16into adoption of preventive measures.  
For example recent community surveys 
in Combodia, Malaysia and Pakistan 
found poor practice related to dengue 
control and concluded that only 
education campaign is unlikely to have 
substantial  effect on preventive 
p rac t i ce s ,  r a ther  a t t i t ude  and 
behavioura l  change models  are 

7required.  Another study in Cuba found 
that economic status had indirect 
whereas risk perception had direct 

16effect on dengue reduction practices.  
In a study in India, it was found that fear 
related to DF was widespread but 

17practices were relatively low.  These 
findings point to the possibility of 
intervening variables like uncertainty 
and fear that is inevitable to be present 
in case of DF since it is relatively new to 
Pakistani population, both doctors and 
patients. Accurate knowledge of the 
disease, prevention, treatment and 
other related variables is basis for 
predicting adherence to treatment as 
well as success of any prevention 
programme that is currently lacking in 
Pakistani. To make dengue control plans 
and media awareness campaigns 
successful with long term success, it is 
important to understand if common 
people believe that whatever is known 
about DF is sufficient and correct as well 
as might actually help them get rid of the 
disease. This study was conducted to 
find the level of uncertainty in relation to 
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unable to evaluate objects or events 
with surety, or is unable to predict 

10,11outcomes accurately.  During the first 
major outbreak of disease in different 
cities of Pakistan in 2011, its most 
horrifying aspect was that people did 
not know exactly what were the specific 
symptoms that could differentiate 
between DF and any other common 
fever, how it could be treated, what 
could be the course of disease and 
prognosis and above all what could they 
do if they had it or as a preventive 
measure. This led to a wave of fear and 
panic in general public during outbreak. 
Since then, many prevention plans were 
emp loyed  by  the  government , 
information about symptoms and 
precautions was made public but still 
dengue is associated with a certain 
degree of uncertainty due to its nature. 
In fact, not knowing the diagnosis is a 

12very serious stressor.  Symptoms of an 
illness can lead to uncertainty when they 

TABLE 1: INTERCORRELATIONS AMONG DEMOGRAPHIC AND STUDY VARIABLES

1. Age

2. Education (in years)

3. Monthly Income

4. Uncertainty in diagnosis/ symptoms 

5. Uncertainty in treatment 

6. Uncertainty in precautionary measures 

7. Fear of Having DF

8. Uncertainty total 

9. Practice of precautionary measures 

0.00

0.12

-0.05

-0.10

-0.20**

-0.21**

0.01

-0.22**

0

-0.01

-0.23**

-0.02

0.73**

0.82**

0.81**

0.02

0.12

-0.17*

-0.00

-0.07

0.09

0.03

-0.02

-0.17*

0.00

0.35**

0.55**

0.00

-0.18*

-0.05

0.38**

-0.00

-0.20**

-0.01

-0.03

0.26**

0.18**

Variable 2 3 4 5 6 7 8 9

*p<.05, **p<.01; DF = Dengue Fever

TABLE II: HIERARCHICAL MULTIPLE REGRESSION FOR PREDICTORS 
OF PREVENTIVE MEASURES OF DENGUE FEVER

Step 1

      Control Variable

      Gender

Step 2

      Gender

      Uncertainty related to DF

      Fear of suffering from DF

Step 3

      Gender

      Uncertainty related to DF

      Fear of suffering from DF

      Fear X Gender

      Uncertainty X Gender
2Total R

0.05**

0.05**

0.04*

0.14**

Variable β 

*p<.05, **p<.01, ***p<.001. DF = Dengue Fever

 0.21**

 0.20**

 -0.20**

 0.08

0.22**

-0.34***

0.17

-0.08

0.22**

2ΔR



measures, was added after consultation 
with the doctors dealing with DF 
patients. After construction of the 
items, the scale was presented to five 
community members and five patients 
suffering from DF and content was 
amended if and as required. Finally, 
expert clinician review was obtained by 
presenting the scale to three doctors 
dealing with DF, different from those 
consulted for construction. Example 
item include “Do you think that 
treatment available and being practiced 
by doctors for DF really works? ”Each 
item was rated on four point scale, with 
0= not at all, 1= to some extent, 2= to 
a great extent and 3= fully. It yielded 
separate scores for each of the 
categories of uncertainty as well as 
overall score. The alpha reliability for 
the overall scale was 0.71. Inter-
correlations between all three items 
and correlations of each item with total 
scale score were all above 0.70, 
indicating construct validity of the scale. 
One question was asked to assess level 
of fear of having DF as experienced by 
the participants with 4 point rating scale, 
ranging from 0 to 3. The item was: I am 
afraid that I might catch DF like other 
people around me. Finally, practice of 
preventive measures was assessed using 
the self developed questionnaire 
comprising of 19 items. It included 
questions such as the use of mosquito 
repellent, covering water tanks, proper 
removal/drying of rain water, wearing 
full sleeves, etc. All those precautionary 
measures were inc luded in the 
questionnaire that has been frequently 
advertised by the government through 
electronic as well as print media. Each 
item was rated on six points rating scale, 
with 0= not related, 1= less than it, 2= 
once in a month, 3= once a week, 4= 
every second or third day and 5= daily. 
It yielded high alpha reliability of 0.82. 
The scale was in Urdu to make the items 
understandable to the participants.

Analysis included descriptive analysis, 
bivariate correlations between study 
variables and demographic variables 
measured on interval/ratio scale i.e. age, 
education and monthly family income, 
and t-test for dichotomous variables i.e. 
gender and DF in relatives to find 
d i f f e rences  i n  s tudy  var i ab les . 
Hierarchical regression analysis was run 
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total of 480 questionnaires were 
delivered, out of which 400 were 
obtained qualifying for data analysis. The 
overall response rate of participants was 
83%. Ethical considerations were 
fulfilled. The study was approved by the 
Research Evaluation Committee, 
University of the Punjab, Lahore, 
Pakistan. The participants were 
informed about the nature of the 
research and their written consent to 
participate in the research was taken. 
Anonymity of the participants and 
conf ident ia l i ty  of  the data  was 
maintained. 

T h e  p a r t i c i p a n t s  w e r e  a s k e d 
demographic information regarding 
age, gender, education, marital status, 
monthly income and occurrence of DF 
in the first degree relatives. A self-
c o n s t r u c t e d  q u e s t i o n n a i r e  o n 
uncertainty in relation to DF comprising 
of 3 questions assessing perceived 
d e g r e e  o f  u n c e r t a i n t y  a b o u t 
diagnosis/symptoms, treatment and 
preventive measures of DF was 
administered. The questionnaire was 
constructed by taking guidelines from 

10Mishel's theory of uncertainty,  Mishel 
U n c e r t a i n t y  i n  I l l n e s s  S c a l e  - 

20Community sample  and the medical 
pract i t ioners  f rom government 
hospitals of Lahore. Two aspects of 
uncertainty, i.e uncertainty about 
diagnosis and treatment were adopted 
from Mishel theory and the third aspect, 
uncertainty related to preventive 

DF and the role of uncertainty and fear 
of DF in practice of precautionary 
measures.

METHODS

This cross-sectional community survey 
was conducted in Lahore, Pakistan 
between September to November, 
2016 which is considered as peak 
season of DF outbreak. Sample size was 

18calculated using the formula  n= 
2N/1+N(e)  where n = required sample 

size, N=population size i.e 10.8 million 
(estimated population of Lahore in 

192016 ) and e = level of precision (0.05). 
A final sample of 400 was enrolled using 
the formula. Multistage sampling 
technique was used to select the sample 
in three stages. At stage one, four out of 
nine towns of Lahore was selected 
randomly. At stage two, area clusters 
were randomly selected from each 
town. Next, one member from each 
household was selected via door to 
door survey through purposive 
sampling.  Inclusion criteria entailed: 
one member from each household, 
either heads of the family or any other 
family member who reported taking 
responsibility for domestic tasks 
regarding prevention of DF, being adult, 
i.e. age ≥18 years, both genders, and 
residing in the household for at least last 
three months. Participants were 
approached  a t  the i r  homes  or 
workplaces such as shops of the local 
market areas or offices in a cluster. A 
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Figure 1: Interaction of gender with uncertainty in predicting practice of preventive measures
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.44. Second set of t test analyses was 
between groups whose any close (first 
degree) relative had suffered from DF 
or not. The participants whose relative 
had suffered from DF were suffering 
from more fear, t (1,198) = -2.78, p= 
.01, Cohen's d= -.40, and had greater 
uncertainty related to diagnosis and 
symptoms, t(1,198) = 2.04, p = .04, 
Cohen's d = .29.

Hierarchical regression analysis was 
conducted in three steps to find 
predictors of preventive measures of 
DF. In first step, gender was entered as 
control variable as it was the only 
demograph ic  var iab le  that  was 
significantly related to practice of 
preventive measures. In step two, both 
independent variables (IVs), uncertainty 
and fear and in step 3, interactions of 
both IVs with gender were entered. 
Results are summarized in Table II. The 
overall model was significant explaining 
14% variance in the practice of 
preventive measures. Each step 
resulted in significant increase in 
explained variance of the model. Fear of 
suffering from DF did not predict 
practice of preventive measures 
whereas both uncertainty and its 
interaction with gender were significant 
predictor of practice of preventive 
measures. Higher uncertainty lead to 
less practice of preventive measures. 
Overall, in women, when uncertainty 
increased, practice of precautionary 
measures also increased. On the other 
hand, the relationship was inverse for 
men. When uncertainty was high in 
men, practice of preventive measures 
decreased (Figure 1).

DISCUSSION

The present study found significant role 
of uncertainty in practice of preventive 
measures with differences across 
genders as well as relation between 
participant characteristics and study 
variables. Initial findings on participant 
characteristics showed that education 
was negatively related with fear and all 
aspects of uncertainty. Those with 
fewer years of education had greater 
fear  o f  hav ing  DF and  greater 
uncertainty. Syed M, et al. found positive 
a s s o c i a t i o n  o f  e d u c a t i o n  w i t h 
knowledge of DF, which indicates that 

greater education leads to greater 
knowledge of DF and consequently 
lesser uncertainty as both uncertainty 
and fear might rise in case of less or 
a m b i g u o u s  i n f o r m a t i o n  a n d 

21knowledge.  However, education had 
no relationship with practice of 
preventive measures. A study found 
that although attitudes were favourable 
r e g a r d i n g  d e n g u e  c o n t r o l  b u t 
p r e v e n t a t i v e  p r a c t i c e s  w e r e 

20inadequate.  Gunathilaka N, et al. also 
found that although educational 
attainment was positively associated 
with knowledge of dengue, there was 
no correlation between knowledge 
a b o u t  d e n g u e  a n d  p r e v e n t i v e 

22practices.

Further,  there were s ign i f icant 
differences in fear and uncertainty 
between groups with and without DF in 
relatives. This indicated that dengue 
history in close family was an important 
factor which induced fear among 
respondents of the study. The people 
whose relative had suffered from DF 
were experiencing more fear, and had 
greater uncertainty related to diagnosis 
and symptoms. Past studies have 
documented evidence of anxiety and 

23,24fear in patients suffering from DF  but 
this study further indicates that the fear 
extends to the first degree relatives of 
DF patients as well. As the first degree 
relatives are generally living in the same 
household or locality (and might be 
caregivers as well), they develop the 
fear that they also might catch the virus 
from the same environment. These 
findings are in line with study on fear on 

17dengue in community samples.  Men, in 
current study, reported greater fear of 
having DF and uncertainty. Dengue 
statistics in Pakistan show a greater 
incidence as well as death rate by DF in 
men (but there is no specific reason why 
it happened so except that men might 
be more exposed to mosquito and virus 
due to greater mobil ity outside 
home).This might be the direct 
influencing factor of fear of having DF in 
men as well as greater uncertainty about 
a l l  aspects  inc lud ing  d iagnos i s , 

2symptoms, treatment and prevention.  
Women practiced more preventive 
measures than men for dengue fever. 
Regression analysis also indicated 
gender as a significant predictor of 

to find if uncertainty and fear predicted 
practice of preventive measures and if 
any demographic variable moderated 
the association while controlling for 
d e m o g r a p h i c  v a r i a b l e s  f o u n d 
s i g n i f i c a n t l y  r e l a t e d  t o  D F  i n 
correlation/t-test analysis.

RESULTS

A total of 400 participants took part in 
the survey. The sample included 214 
men and 186 women with age ranging 
between 16-65 years, education 
between 5 to 18 years. Majority 280 
(70%) were married participants. 
Participants belonged to all income 
groups ranging from low to high income 
as (in thousands) ≤ 20 (n=92), 20-50 
(n=106), 51-100 (n=93), and ≥100 
(n=109). About half (46.5%) of the 
participants reported that at least one of 
their first degree relatives had suffered 
from DF in recent outbreaks. On all 
three scales of uncertainty, scores were 
close to midpoint of the scale indicating 
presence of uncertainty about Dengue 
Fever (DF). Fear of having dengue was 
below midpoint. On practice of 
preventive measures, with score range 
of 0 to 95, minimum score obtained by 
any participant were 19, with mean 48 
(rounded) indicating practices of 
preventive measures to some extent. 

Correlation analysis showed a negative 
relationship between uncertainty and 
practice of preventive measures. The 
participants who experienced greater 
uncertainty reported less practice of 
preventive measures of DF. Fear had no 
relation with uncertainty or practice of 
p r e v e n t i v e  m e a s u r e s .  A m o n g 
d e m o g r a p h i c s ,  e d u c a t i o n  w a s 
negatively associated with fear and 
uncertainty. Participants who were less 
educated reported high fear of DF and 
high uncertainty. Age and monthly 
income had no relation with all three 
study variables, i.e fear, uncertainty and 
practice of preventive measures.

Independent sample t- test on gender 
differences revealed that men had 
greater uncertainty, t (1,198) =2.11, p 
= .03, Cohen's d=.3, and fear of having 
DF, t (1,198) =3.71, p< .001, Cohen's 
d= .53, whereas women were more in 
practice of precautionary measures, t 
(1,198) = -3.08, p< .001, Cohen's d= -
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male, having fewer years of education 
and having relatives who had suffered 
from DF were associated with greater 
uncertainty and fear. Uncertainty 
predicted practice of preventive 
measures whereas fear was non-
s i g n i f i c a n t .  Wo m e n  p r a c t i c e d 
preventive measures more than men 
did when uncertainty was high and men 
practiced more when uncertainty was 
low. Overall, women practiced more 
preventive measures than men. The 
study findings point towards the need of 
pub l ic  awareness  programmes, 
specifically targeting male and less 
educated members of the society as 
they  are  less  inc l ined  towards 
preventive practices. Such programmes 
should specially address and try to deal 
with the issue of uncertainty by 
providing statistics on efficacy and 
effectiveness of different measures, 
modify their belief systems regarding 
the necessity of preventive measures 
and advocate gender equal role in the 
disease management.
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use precautionary measures for disease 
control. It might be that the information 
provided by different government 
institutions in Pakistan has been 
insuf f ic ient to address people 's 
understanding of disease diagnosis, 
treatment and prevention in general and 
the educational methods used have 
been less effective specifically for men. 
Whatever the reason might be, 
uncertainty and resulting lack of 
preventive measures in men warrants 
attention.

Regression analysis also indicated that 
fear of dengue fever didn't predict use of 
preventive measures. Thus, the findings 
suggest that if participants had fear that 
they could catch DF, it did not translate 
into practice. Although fear of illness 
might lead towards preventive measure 
and precautionary actions, but a recent 
research in India also showed lack or 
re l a t ionsh ip  between  fear  and 

1 9preventive practice  and further 
strengthened that there are other 
factors that might inter play like 
uncertainty, health beliefs and health 

28attitudes.  Further exploration by 
researchers using careful methodology 
is needed. Qualitative techniques might 
help in such explorations.

LIMITATIONS OF THE STUDY 

Due to the cross-sectional nature of the 
survey research design, cause and effect 
relationship between uncertainty of 
i l lness and use of precautionary 
measures cannot be determined. 
Longitudinal researches with better 
control are needed to be carried out to 
have the better understanding of this 
relationship. Moreover, the present 
research was carried out with the 
general public; future researches with 
dengue victims can be informative with 
respect to uncertainty of illness and 
effect ive practice of preventive 
measures. A comparative approach 
with general public and dengue victims 
can also help in understanding level of 
uncertainty and use of precautionary 
measures as practiced by both groups.

CONCLUSION

This study concluded that uncertainty 
related to dengue fever is present to 
some extent in the participants. Being 

practice of preventive measures. This 
might be because it is generally believed 
in Pakistan that females should take care 
of the households while the males have 
other responsibilities outside home. 
These findings are also consistent with a 
study carried out by Ahmed N, et al 
among males, who found that Females 
had higher practice behaviour than 

24males in prevention of DF.  Further, the 
findings established the moderating role 
of gender in the relationship between 
uncertainty and practice of preventive 
m e a s u r e s .  I n  w o m e n ,  g r e a t e r 
uncertainty led to greater practice 
whereas in men, greater uncertainty led 
to less practice of preventive measures. 
Whether women were certain or not 
about the illness, they took preventive 
measures more than men and their 
practice further increased with increase 
in uncertainty. It is generally well known 
that women natural ly are more 
concerned about self and home than 
men, so when they are uncertain about 
the specificities of illness, they may not 
take risk of being careless. In such cases, 
they may become more vigilant in order 
to avoid any mishap. In case of men, the 
use of preventive measure decreases 
w i th  uncer ta in ty.  Gender  ro le 
socialization theories might explain such 
differences. In Pakistan, socialization 
process is such that females are mostly 
expected to conform, whether they 
agree or not with the issue. Female 
gender roles are submissive, caring and 
taking things sensitively, at least in 
majority of common people. Thus when 
unsure, women even more follow to 
make sure that they do not doubt or are 
not careless. On the other hand, results 
regarding men are consistent with 
previous researches that indicate that 
uncertainty of illness brings negative 
attitudes, behaviours and practices in 

16,19,25people.  It reduces an individual's 
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