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Abstract 
Introduction: The monkeypox virus, a species of the Orthopoxvirus genus in the Poxviridae family, is the etiological agent of monkeypox, a 
rare but re-emerging zoonotic disease in non-endemic regions  
Aim and Objectives: This study assessed the knowledge, attitudes, and awareness, as well as the risk factors related to monkeypox, among the 
general population of Pakistan. It also investigated preventive practices, healthcare-seeking behavior, and One Health awareness to inform 
evidence-based strategies for reducing monkeypox incidence in Pakistan. 
Methodology: A cross-sectional study was conducted in Pakistan from June to December 2023 to evaluate knowledge, attitudes, perceptions, 
risk factors, practices, One Health, and interventions related to monkeypox. A standard, pre-validated questionnaire addressing critical 
questions about monkeypox was used, and 640 participants completed the study.  
Results: Among 640 study participants, the majority were male (56.6%). Overall, 75.6% of participants had poor knowledge of monkeypox. A 
positive attitude was reported in 58.8% of participants, and 74.8% expressed willingness to adopt precautionary measures. The chi-square test 
results showed significant associations between socio-demographic characteristics and knowledge, including gender (p < 0.033), education (p 
< 0.028), occupation (p < 0.038), and smoking status (p < 0.000). For attitudes, significant associations were observed with gender (p < 0.003), 
income (p < 0.003), occupation (p < 0.007), and smoking status (p < 0.000).  
Conclusions: Although most participants demonstrated insufficient knowledge and positive attitudes towards monkeypox. This underscores 
the need for a comprehensive public health education initiative aimed at preventing the emergence and transmission of monkeypox in Pakistan. 
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Introduction 

Monkeypox, caused by the monkeypox virus, is an 
infectious disease whose recent emergence in non-
endemic regions has raised substantial global public 
health concerns. Despite its clinical resemblance to 
smallpox, it is associated with significantly lower 
mortality rates. The virus is endemic to Central and 
West Africa; however, outbreaks have additionally 
been attributed to the exotic pet trades and international 
travel. The World Health Organization declared a 
global health emergency in 2022 in response to its 
international dissemination via defined modes of 
interaction, primarily through close physical contact. 
Phylogenetically, the monkeypox virus is divided into 
two clades: Clade I, also known as the Congo Basin 
Clade (Central African), and Clade II, formerly referred 
to as the West African Clade [1]. Monkeypox, although 
clinically resembling smallpox, is generally associated 
with less severe illness in humans; yet, severe 
presentations can involve complications such as 

encephalitis and respiratory distress [2]. Evidence 
suggests that human infection primarily results from 
infected animal hosts, including rodents and other small 
mammals, as a key factor in viral maintenance [3]. The 
epidemiology of monkeypox is closely linked to its 
zoonotic cycle, involving dynamic interactions between 
humans, animals, and the environment. 

Monkeypox viruses (MPVs) share structural and 
functional characteristics with other Orthopoxviruses 
(OPVs). Morphologically, this virion is ovoid or brick-
shaped and is encased in an external lipoprotein 
envelope characterized by a corrugated geometric 
surface pattern [4]. The outer membrane encases and 
protects a compact core that harbors a linear double-
stranded DNA (197kb) along with transcription factors 
and enzymes, thereby protecting against environmental 
and physicochemical stresses [5]. Monkeypox virus can 
invade the human host via intradermal, mucosal, 
nasopharyngeal, and oropharyngeal routes. After the 
initial replication phase at the entry site, the virus 
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disseminates to local lymph nodes and subsequently 
enters the circulatory system, leading to the onset of 
viremia [6]. Variola virus (VACV) and most other 
orthopoxviruses, including MPV, produce two distinct 
infectious forms: intracellular mature virions (IMV) 
and extracellular-enveloped virions (EEVs), both 
originating from infected host cells [7,8]. Extracellular 
enveloped virions (EEVs) penetrate host cells through 
direct membrane fusion, whereas IMVs employ the 
micropinocytosis pathway to initiate infection [9]. 
IMVs represent the predominant infectious form, 
enabling transmission between hosts. In contrast, EEVs 
facilitate viral spread within the same host following 
initial infection. EEVs are continuously released from 
infected cells and migrate locally through tissues via 
body fluids [10]. MPV exhibits broad tropism, as 
evidenced by its detection in various animal reservoirs 
such as dormice, prairie dogs, and giant pouched rats, 
as well as in infected host tissues. In 2022, a large-scale 
outbreak of monkeypox affected thousands worldwide. 
According to the WHO, multiple cases were reported in 
the United Kingdom in May 2022, linked to Clade II of 
MPV. This outbreak had an estimated case fatality rate 
of only 1% [11-13]. Following May 2022, a substantial 
number of monkeypox cases were confirmed in 
multiple non-endemic countries worldwide. This 
unusual outbreak prompted the WHO to identify 
monkeypox as an “evolving threat of public health 
concern” in June 2023 [14,15].  

Animal-to-human transmission may occur through 
non-invasive contact, such as animal handling, cage 
cleaning, hunting, or processing their meat. Although 
infection can also be acquired through bites or scratches 
from infected animals, the risk is generally higher with 
non-invasive contact [16,17]. Monkeypox virus can be 
transmitted through respiratory secretions, direct 
physical contact, vertical transmission, percutaneous 
exposure, or indirect contact with contaminated objects. 
During the 2022 outbreak, the primary route of 
transmission was direct contact with lesions or sores on 
mucosal surfaces [18-22]. Clinical manifestations 
include fever, cough, sore throat, back pain, and fatigue. 
These symptoms usually appear before the rash, and the 
incubation period is generally 6-13 days but can span 
21 days [23]. Within 1-2 weeks, the rash progresses 
from small macules (2-5 mm) to papules, vesicles, and 
then pustules. Severe cases can lead to 
bronchopneumonia, sepsis, encephalopathy, 
myocarditis, keratitis with blindness, proctitis, or rectal 
perforation. 

The preventive measures include hand hygiene after 
handling contaminated items or infected animals, 

avoiding close contact with infected persons and 
animals, thoroughly cooking meat, and home isolation 
when symptomatic. In terms of treatment, there is no 
authorized vaccine or medication for monkeypox. 
Several antivirals used for smallpox and other viral 
infections may be effective against monkeypox. 
Tecovirimat (ST-246; TPOXX), brincidofovir 
(Tembexa), and cidofovir, administered intravenously 
for cytomegalovirus retinitis in patients with AIDS, are 
among the available options. Intravenous vaccinia 
immunoglobulin (VIGIV), approved for smallpox 
complications, may also be used for monkeypox during 
epidemics.  

The current study aimed to assess the knowledge, 
attitude, awareness, and behavior towards monkeypox 
among the general population of Pakistan, as well as the 
risk factors contributing to its transmission. 
Furthermore, we investigated the preventive practices, 
healthcare-seeking behavior, and One Health awareness 
regarding surveillance to inform evidence-based 
strategies for reducing monkeypox incidence in 
Pakistan. 

 
Methodology 
Study area  

This cross-sectional study was conducted in 
Islamabad and Rawalpindi, Pakistan. Islamabad, the 
capital city (33.43°N, 73.04°E), is located at the base of 
Margalla Hills on the northern edge of the Pothohar 
Plateau, covering an area of 906.50 km2 with a 
population of 1,267,000. Adjacent to it, Rawalpindi 
occupies the northernmost region of the Punjab 
province, with an area of 5,286 km2 and a population of 
2,430,000. Both cities have a subtropical humid 
climate, characterized by hot summers, cold winters, 
and monsoon season [24]. 

 

Study design and sampling procedure 
A cross-sectional study was conducted by using 

face-to-face interviews and online mode. The Raosoft 
online sample size calculator was used for the 
calculation of the sample size with the assumptions of a 
95% confidence level and a 5% margin of error. 
Participants over the age of 18 are included in the study, 
and participants over the age of 50 were excluded from 
this study. A total of 640 participants were identified 
and interviewed in the study areas based on the age-
based inclusion and exclusion criteria. 

The research instrument or questionnaire was 
designed by using past published literature [25-27]. The 
survey was generated using Google Forms, conducted 
in compliance with the STROBE (Strengthening the 
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Reporting of Observational Studies in Epidemiology) 
guidelines, and composed in English. The document 
included details on the background of the study, a 
statement ensuring confidentiality, and the option for 
voluntary participation. The survey was subdivided into 
seven sections: (1) socio-demographic variables 
(gender, age, education level, discipline, region of 
residence, and monthly family income) (2) knowledge-
based questions (3) attitude and behavior-based 
questions (4) perception-based questions (5) One 
Health questions (6) practices and intervention-based 
questions (7) risk factors related to monkeypox.  

 
Measures 

The questionnaire consists of 57 items across seven 
sections, assessing socio-demographic characteristics, 
knowledge, attitudes and behavior, perceptions, One 
Health, risk factors, practices, and interventions. The 
knowledge section has 14 closed-ended questions. Nine 
statements were used to evaluate respondents' attitudes 
and behavior. Three statements were used to assess 
respondents' impressions of the severity of monkeypox, 
their concerns about it, and its influence on daily 
activities. Five statements were used to assess the One 
Health response to monkeypox. Seven statements were 
used to assess participants’ practices and interventions 
regarding monkeypox and their influence on daily lives. 
Five statements were used to assess participants’ 
awareness regarding monkeypox risk factors. The 
scoring system awarded one point for each positive 
answer and zero points for each negative response. 

 
Data collection 

Data were collected from June to December 2023 to 
assess the level of knowledge and awareness among 
Pakistan's general population. The survey was filled out 

face-to-face and online. 
 

Statistical analysis 
The database was created in MS Excel, and basic 

frequencies were calculated using IBM SPSS. 
Descriptive statistics were used to analyze the data 
initially, and the variables were classified as 
independent and dependent. The independent variables 
included age, gender, ethnicity, education, occupation, 
residence, marital status, people in the household, 
smoking status, and monthly income. The dependent 
variables included knowledge, attitudes, and behavior, 
perception, practices, interventions, risk factors, and 
One Health concepts. In addition to descriptive 
statistics, Chi-square tests were used to examine levels 
of knowledge, attitudes, and practices regarding 

Figure 1. Gender wise distribution of the participants. 

Table 1. Socio-demographic characteristics. 
Characteristics Number (n) Percentage (%) 
Age (years)   
Up to 25 509 79.5 
25-30 106 16.6 
More than 30 25 3.9 
Gender   
Male 275 42.9 
Female 365 57.1 
City   
Islamabad 407 63.6 
Rawalpindi 233 36.4 
Marital Status   
Single 559 87.3 
Married 78 12.2 
Other 3 0.5 
Education Level   
Illiterate 1 0.2 
Matric 6 0.9 
Undergraduate 488 76.3 
Graduate 130 20.3 
Other 15 2.3 
Occupation   
Student 584 91.3 
Business 30 4.7 
Job Person 26 4.1 
Residence   
Urban 546 85.3 
Rural 94 14.7 
Income    
Up to 60,000 173 27.0 
60,000-1,50,000 177 27.7 
More than 1,50,000 40 6.3 
None 250 39.1 
People in Household   
1-3 117 18.3 
4-6 364 56.9 
Above 6 159 24.8 
Ethnicity   
Sindhi 6 0.9 
Punjabi 417 65.2 
Pashto 122 19.1 
Saraiki 27 4.2 
Baloch 3 0.5 
Other 65 10.1 
Smoking Status   
Smoker 102 15.9 
Non-smoker 538 84.1 
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monkeypox. Significance was defined as p < 0.05.  
 

Results 
Socio-demographic characteristics 

Among the 640 participants, 57.1% were female, 
and 42.9% were male (Figure 1). Most respondents 
(79.5%) were aged 25 years or younger, whereas only 
3.9% were aged 30 years or older. Most participants 
(85.3%) lived in urban areas, and 76.3% held 
undergraduate qualifications in various disciplines. 
Students comprised 91.3% of the sample, while 39% 
reported being unemployed with no income. 
Additionally, 84.1% were self-identified as non-
smokers (Table 1). 

 
Knowledge of participants about monkeypox 

A total of 75.6% of participants reported prior 
awareness of monkeypox, whereas 21.5% were 

unaware of the virus. More than half (56.7%) had first 
learned about monkeypox only a few months before the 
study was conducted. The internet, particularly social 
media, was the primary source of information for 53.4% 
of participants. Only 19.8% were familiar with 
monkeypox-diagnosed individuals in Pakistan, and 
44.1% expressed a neutral opinion on the availability of 
vaccines. Regarding clinical knowledge, 43.9% could 
identify early symptoms, while 45.3% lacked 
awareness of potential transmission routes (Table 2). 

 
Attitude and behavior of participants towards 
monkeypox 

Regarding attitudes, 65.2% of surveyed participants 
acknowledged that monkeypox is a serious infectious 
disease, and 74.8% supported adopting preventive 
measures. A total of 68.3% expressed willingness to 

Table 2. Knowledge of participants regarding the monkeypox virus. 
Variables Categories Number (n) Percentage (%) 
Have you ever heard about monkeypox? Yes 484 75.6 

No 135 21.1 
Maybe 21 3.3 

When was the first time, you heard about monkeypox? Within several month ago 363 56.7 
Within several weeks ago 152 23.8 
No information received 125 19.5 

Where have you received information regarding monkeypox? Television 97 15.2 
Internet 342 53.4 
From other sources 89 13.9 
None 112 17.5 

Do you know anyone who was/is diagnosed with monkeypox infection? Yes 127 19.8 
No 482 75.3 
Maybe 31 4.8 

Do you know that monkeypox is caused by a virus? Yes 375 58.6 
No 198 30.9 
Maybe 67 10.5 

Do you know that monkeypox is similar to smallpox? Yes 255 39.8 
No 221 34.5 
Maybe 164 25.6 

Is there any vaccine available for treating monkeypox infection? Yes 171 26.7 
No 187 29.2 
Maybe 282 44.1 

Do you know that vaccines that are used to treat smallpox can be used 
to treat monkeypox infection? 

Yes 160 25.0 
No 224 35.0 
Maybe 256 40.0 

Do you know about symptoms associated with monkeypox infection? Yes 281 43.9 
No 250 39.1 
Maybe 109 17.0 

Do you know that early symptoms of monkeypox infection includes 
rashes, fever, muscle ache, back ache, swollen lymph nodes, chills and 
exhaustion? 

Yes 266 41.6 
No 244 38.1 
Maybe 130 20.3 

Do you know that a rash appears on face, hands or feet in monkeypox 
infection? 

Yes 316 49.4 
No 206 32.1 
Maybe 118 18.4 

Do you know that rashes caused by monkeypox infection starts as red 
flat bumps which can be painful and develop into blisters fill with pus 
and crust over and fall off? 

Yes 244 38.1 
No 255 39.8 
Maybe 141 22.1 

Do you know that monkeypox infection can infect your mouth, face, 
hands, feet and genitals? 

Yes 227 35.5 
No 286 44.7 
Maybe 127 19.8 

Do you know about transmission routes of monkeypox virus? Yes 215 33.6 
No 290 45.3 
Maybe 135 21.1 
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receive a monkeypox vaccination (Figure 2), and 70.3% 
stated they would accept a government-provided 
vaccine (Tables 3 and 4). 

 
Perceptions of participants towards monkeypox 

Overall, 58.8% of respondents reported favorable 
perceptions. Almost half (49.2%) expressed greater 
concern about monkeypox compared to previous 
pandemics. Furthermore, a majority (60.3%) 
acknowledged that if monkeypox were to become a 
pandemic similar to COVID-19, it could affect them 
socially and mentally (Table 5). 

 
One Health concepts regarding monkeypox 

Findings indicated that 42.8% of participants had a  

  

Table 3. Attitude of participants regarding monkeypox virus. 
Variables Categories Number (n) Percentage (%) 
Do you think that monkeypox infection is a serious infection? Yes 417 65.2 

No 122 19.1 
Maybe 101 15.8 

Do you think that it is necessary to take precautionary measures to avoid 
monkeypox? 

Yes 479 74.8 
No 92 14.4 
Maybe 69 10.8 

Do you think that if this becomes pandemic, will it affect your routine? Yes 450 70.3 
No 105 16.4 
Maybe 85 13.3 

Do you know that vaccination can prevent monkeypox infection? Yes 395 61.7 
No 132 20.6 
Maybe 113 17.7 

Would you like to be vaccinated against monkeypox infection? Yes 437 68.3 
No 120 18.8 
Maybe 83 12.9 

Would you like to be vaccinated against monkeypox infection if vaccine will be 
provided by government? 

Yes 450 70.3 
No 118 18.4 
Maybe 72 11.3 

 
 
 
Table 4. Behavior regarding monkeypox virus. 
Variables Categories Number (n) Percentage (%) 
If you have symptoms related to monkeypox, will you seek medical assistance? Yes 489 76.4 

No 82 12.8 
Maybe 69 10.8 

If you have symptoms related to monkeypox, will you isolate yourself from others 
until your lesions fall off? 

Yes 496 77.5 
No 86 13.4 
Maybe 58 9.1 

If you have symptoms related to monkeypox, will you stay at home and take rest? Yes 509 79.5 
No 74 11.6 
Maybe 57 8.9 

 
 
Table 5. Perception of the participants regarding monkeypox virus. 
Variables Categories Number (n) Percentage (%) 
Do you think that monkeypox is a serious threat? Yes 376 58.8 

No 134 20.9 
Maybe 130 20.3 

Are you concerned about monkeypox more than any other pandemic? Yes 315 49.2 
No 181 28.3 
Maybe 144 22.5 

Do you think that if monkeypox infection becomes pandemic like that of COVID-19, 
will it affect you socially and mentally? 

Yes 386 60.3 
No 138 21.6 
Maybe 116 18.1 

 

Figure 2. Attitudes towards monkeypox vaccination of the 
participants. 
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good understanding of monkeypox transmission, 
particularly via close contact with infected animals. 
Most participants (76.4%) expressed their intention to 
avoid such contact, and most respondents supported 
recommended practices, including maintaining 
cleanliness. Furthermore, 81.4% reported willingness to 
ensure thorough cooking of meat-based dishes to 
reduce the risk of infection (Table 6). 

 
Practices and interventions regarding monkeypox 

Practice assessment showed that 81.2% of 
participants had a positive attitude toward adopting 
preventive measures against monkeypox. A significant 
majority (83.8%) acknowledged the need to avoid 
contact with contaminated materials, and many (81.6%) 
supported key measures such as proper handwashing 
and wearing masks around infected animals and people. 

Moreover, 82.3% of participants reported awareness of 
community programs in Pakistan focused on 
monkeypox prevention and control (Table 7). 

 
Risk factors of monkeypox 

Risk factor assessment showed that 38.7% of 
participants lacked adequate knowledge of specific 
monkeypox risk factors. This included unawareness of 
increased susceptibility among pregnant women, 
children, and immunocompromised individuals 
(38.7%), and only 24.5% recognized that males may be 
more susceptible than females. Furthermore, 43.3% 
were unaware of the high prevalence among individuals 
engaged in homosexual relationships. Overall, the data 
highlighted that awareness of general risk factors and 
transmission modes was insufficient among most 
participants (Table 8). 

Table 6. One health knowledge regarding monkeypox virus. 
Variables Categories Number (n) Percentage (%) 
Do you know that monkeypox virus can be transmitted from infected wild animals and 
primates? 

Yes 210 32.8 
No 265 41.4 
Maybe 165 25.8 

Do you know that monkeypox virus can transmit through close contact with an infected animal? Yes 274 42.8 
No 204 31.9 
Maybe 162 25.3 

Do you know that monkeypox virus can be transmitted by scratches and biting of an infected 
animal? 

Yes 225 31.2 
No 224 35.0 
Maybe 191 29.8 

Do you avoid contact from an infected animal? Yes 489 76.4 
No 101 15.8 
Maybe 50 7.8 

Do you thoroughly cook food that contains animal meat? Yes 521 81.4 
No 75 11.7 
Maybe 44 6.9 

Do you seek medical assistance whenever infected animal bites or scratches you? Yes 531 82.9 
No 60 9.4 
Maybe 49 7.7 

 
 
 
Table 7. Practices and interventions of participants regarding monkeypox virus. 
Variables Categories Number (n) Percentage (%) 
Do you think that precautionary measures will help you to remain safe from infection? Yes 520 81.2 

No 61 9.5 
Maybe 59 9.2 

Do you avoid contact with materials that is contaminated with virus? Yes 536 83.8 
No 70 10.9 
Maybe 34 5.3 

Do you wash your hands properly with soap and water? Yes 537 83.9 
No 65 10.2 
Maybe 38 5.9 

Do you avoid contact with people who suffer from any type of viral infection? Yes 505 78.9 
No 87 13.6 
Maybe 48 7.5 

Do you prefer to wear mask when around infected people or animals? Yes 522 81.6 
No 68 10.6 
Maybe 50 7.8 

Do you clean or disinfect touched surfaces? Yes 166 25.9 
No 336 52.5 
Maybe 138 21.6 

Are there any programs in your community aimed at preventing and controlling monkeypox 
infection? 

Yes 527 82.3 
No 83 12.9 
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Association between socio-demographics with 
knowledge and attitudes regarding monkeypox  

The analysis examined relationships between socio-
demographic characteristics and respondents’ 
knowledge, attitudes, and behaviors regarding 
monkeypox. Statistically significant associations were 
found for gender (p < 0.033), education level (p < 
0.028), occupation (p < 0.038), and smoking status (p < 
0.000). These results suggest that these factors may 
influence awareness and perceptions of monkeypox. In 
contrast, no significant associations were observed for 
age p > 0.856), residential location (p > 0.679), city of 
residence (p > 0.639), marital status (p > 0.227), 
household size (p > 0.822), or ethnicity (p > 0.616) 
(Figure 3; Table 9). 

Attitude analysis revealed significant associations 
with gender (p < 0.003), ethnicity (p < 0.012), 
occupation (p < 0.038), income (p < 0.003), and 
smoking status (p < 0.000). No significant associations 
were identified for age (p > 0.197), residence (p > 
0.481), city (p > 0.200), educational level (p > 0.231), 

marital status (p > 0.432), or number of household 
members (p > 0.590) (Figure 4; Table 9). 

 
Discussion 

By November 27, 2022, reported monkeypox cases 
worldwide had risen to nearly 81,000 [28]. Despite the 
increase, awareness of the disease remains limited, 
especially among students in non-health disciplines and 
illiterate individuals [29]. The current study revealed 
that while many respondents demonstrated positive 
knowledge, attitudes, and practices regarding 
monkeypox, a significant proportion still exhibited poor 
knowledge and inadequate practices. 

In this study, a large proportion of participants were 
female, with students representing both health and non-
health disciplines. Analysis revealed substantial 
variation in monkeypox knowledge levels. Notably, 
34.4% of respondents had poor knowledge, indicating a 
gap in awareness about the disease, its transmission, 
prevention, and treatment. Although 39.8% recognized 
monkeypox as similar to smallpox, only 25% were 

Table 8. Risk factors of monkeypox virus. 
Variables Categories Number (n) Percentage (%) 
Do you know that pregnant women, children and immunocompromised persons are at high risk of 
developing monkeypox? 

Yes 236 36.9 
No 248 38.7 
Maybe 156 24.4 

Do you know that monkeypox virus can transmit through sexual contact with an infected person? Yes 289 45.1 
No 211 32.9 
Maybe 140 21.9 

Do you know that men are affected with monkeypox more than women? Yes 163 24.5 
No 314 49.1 
Maybe 163 24.5 

Do you know that monkeypox virus transmits by making close contact with lesions, body fluids, 
respiratory droplets, contaminated clothes of an infected person? 

Yes 236 36.9 
No 272 42.5 
Maybe 132 20.6 

Do you know that monkeypox virus can transmit through close contact with infected person? Yes 287 44.8 
No 189 29.5 
Maybe 164 25.6 

Do you know that Monkeypox is highly prevalent among those individuals who have physical 
relationship with same gender? 

Yes 203 31.7 
No 277 43.3 
Maybe 160 25.0 

 

Figure 3. Association between socio-demographic characteristics 
and knowledge. 

Figure 4. Association between socio-demographic characteristics 
and attitudes. 
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aware that smallpox vaccination can be effective 
against it. These findings are consistent with earlier 
investigations [30,31], which similarly identify 
parallels among orthopoxviruses in terms of 
pathogenesis, transmission, prevention, control, and 
treatment. Earlier research [32,33] has indicated that 
smallpox vaccination is considered effective in 
preventing and controlling MPXV. In line with earlier 
research [34], our study found that female participants 
(57%) demonstrated significantly better understanding 
of MPXV. Most of the respondents possessed 
undergraduate-level qualifications and relied primarily 
on the internet for information. These findings are 
consistent with prior work showing a positive 
correlation between higher education level and stronger 

disease knowledge [35,36].  
Education plays a key role in shaping health 

behaviors and managing epidemics by increasing 
awareness of health-related conditions. Greater access 
to media, the internet, and newspapers facilitates rapid 
information dissemination and supports intellectual 
development. In our findings, attitudes towards 
monkeypox were largely neutral, though 33.3% 
expressed positive views, indicating an optimistic 
outlook. However, 37% exhibited negative attitudes 
and behaviors, indicating areas where targeted public 
health interventions are needed. Interestingly, lower-
income participants demonstrated more optimism, 
which contradicts prior research associating higher 
socioeconomic status with more positive attitudes 

Table 9. Association between socio-demographics with knowledge and attitude regarding monkeypox. 
Characteristics Percentage 

(%) 
Knowledge p Attitude p Poor Average Good Negative Neutral Positive 

Gender          
Female 57.1 136 122 104 0.033 154 97 111 0.003 Male 42.9 84 96 95 83 93 99 
Age (years)          
Up to 25 79.5 174 172 163 

0.902 
195 144 170 

0.605 25-30 16.6 36 39 31 32 34 40 
More than 30 3.9 10 7 7 10 12 3 
Residence          
Urban 85.3 188 189 169 0.679 199 167 180 0.481 Rural 14.7 32 29 33 38 23 33 
City Name          
Islamabad 63.6 145 134 125 0.639 157 122 125 0.200 Rawalpindi 36.4 75 82 76 79 66 88 
Education          
Illiterate 0.20 0 1 0 

0.028 

0 0 1 

0.231 
Matric 0.94 1 0 5 0 2 4 
Undergraduate 76.3 161 177 150 182 140 166 
Graduate 20.3 50 39 41 52 41 37 
Other 2.34 8 1 6 3 7 5 
Marital Status          
Single 87.3 190 197 172 

0.227 
210 161 188 

0.432 Married 12.2 30 19 29 27 28 23 
Other 0.50 0 2 1 0 1 2 
People in Household          
1-3 18.3 39 36 42 

0.822 
43 32 42 

0.590 4-6 56.9 128 126 110 137 103 124 
Above 6 24.8 53 56 50 57 55 47 
Ethnicity          
Sindhi 0.94 3 2 1 

0.616 

4 1 1 

0.012 

Punjabi 65.2 144 144 129 142 114 161 
Pashto 19.1 38 37 47 48 47 27 
Saraiki 4.22 12 10 5 13 7 7 
Baloch 0.50 0 2 1 0 1 2 
Other 10.1 23 23 19 30 20 15 
Occupation          
Student 91.3 204 200 178 

0.038 
220 162 200 

0.007 Business 4.68 5 8 17 6 17 7 
Job 4.06 11 8 7 11 10 5 
Income          
Up to 60,000 27.0 58 60 55 

0.134 

53 48 72 

0.003 60,000-1,50,000 27.7 55 66 56 61 49 67 
More than 1,50,000 6.25 10 10 20 11 16 13 
None 39.1 97 82 71 112 77 61 
Smoking Status          
Smoker 15.9 19 32 51 0.000 21 32 49 0.000 Non-smoker 84.1 201 186 151 216 158 164 
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[37,38]. The study found that females exhibited better 
health practices than males, aligning with prior research 
showing women are more likely to adopt preventive 
measures [39], possibly due to women’s stronger risk 
perception and greater concern for personal health.  

 In this study, analysis revealed that 30.8% of 
respondents had poor perception regarding monkeypox, 
indicating a substantial gap in understanding. These 
findings are consistent with recent data from Pakistan 
[40], where 68.3% of participants reported negative 
perceptions towards the monkeypox virus, aligning 
with the U.S.–based public perception study [41]. 
Importantly, knowledge must be applied in daily life 
and can be leveraged to encourage positive attitudes 
through active awareness initiatives. 

The One Health analysis revealed that 35.6% of 
respondents demonstrated poor understanding, 
indicating gaps in awareness of monkeypox 
transmission and related preventive measures. Previous 
research [42] has emphasized the agricultural sector’s 
importance in controlling zoonotic diseases such as 
monkeypox, which originated from wildlife, and 
highlighted food security concerns in rural African 
regions.  

Practice-related data indicated that 62% of 
participants were categorized as having poor practices. 
Most respondents (82.3%) were unaware of any 
monkeypox awareness programs in Pakistan, 
highlighting the need for targeted educational 
initiatives. While 81.6% expressed positive attitudes 
towards wearing masks, consistent with the previous 
research among general practitioners showing strong 
preventive behavior [43,44]. Most participants agreed 
on the importance of isolating infected individuals and 
implementing preventive measures and quarantine to 
control MPXV transmission, likely influenced by the 
COVID-19 pandemic experience [45]. Risk factor 
analysis revealed varying levels of awareness, 
particularly regarding transmission. In response to 
questions on monkeypox risk factors, 42.3% of 
participants provided inadequate answers. Only 31.7% 
of participants showed awareness of virus transmission 
risk among men who are involved in sexual activity 
with other men (MSM) [46,47]. Supporting this, a 
pooled meta-analysis found sexual contact to be a factor 
in over 91% of reported cases [48], and a UK-based 
cohort study documented 54 laboratory-confirmed 
cases at a single facility involving MSM [49]. 

The findings of this study are consistent with prior 
research reporting insufficient knowledge among 
Italian physicians; healthcare workers in Jordan and 
Kuwait; the public in Saudi Arabia, Lebanon, and Iraq; 

and medical students from various countries [50–52]. 
As MPXV is endemic to tropical rainforest regions, it 
remains unfamiliar to most Pakistanis due to the 
country’s temperate climate and lack of prior exposure 
[53,54]. Public health education for travelers to 
endemic regions is crucial to enable the adoption of 
appropriate prevention and treatment measures – 
similar to MPXV control in DRV and COVID-19 
management in China [55,56]. To prevent the 
introduction of such diseases into non-endemic regions, 
awareness campaigns should target professional 
travelers, business sectors, and tourists visiting high-
risk regions.  

 
Conclusions 

This study identified generally poor knowledge of 
monkeypox with notable gaps in awareness of its 
transmission, prevention, and treatment. Attitudes 
toward the disease were largely neutral, although a 
majority (68.3%) indicated willingness to receive 
vaccination. Knowledge and attitude levels were 
significantly associated with gender, education, 
occupation, and income. These findings underscore the 
need for educational initiatives on monkeypox and its 
prevention. Effective public awareness will require 
coordinated efforts among international organizations, 
national and local health authorities, community 
groups, health care professionals, and media outlets. 
Our findings provide valuable insights for scientists, 
policymakers, researchers, and the public and also 
highlight the importance of timely vaccination to 
reduce monkeypox risk.  
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