
INTRODUCTION 

ommunicable diseases remain a 

Cmajor public health challenge, 
particularly in lower-middle-

1income countries (LMICs).  Cholera is 
a highly infectious acute bacterial 

2-5disease caused by Vibrio cholerae.    
Transmission occurs via the fecal-oral 
route through contamination of water 

2,6,7and food.  Clinical manifestations 
include acute watery diarrhea, 
vomiting, and dehydration; in severe 
cases, the disease may progress to 

2,6hypovolemic shock and death.  The 
world is currently experiencing the 

6,8seventh cholera pandemic,  with Sub-
Saharan Africa and South Asia bearing 
the highest burden of morbidity and 

3,8,9mortality.  Pakistan is among the 
countries frequently affected by 
cholera, reporting recurrent outbreaks 
across multiple regions each year. In 
2022, a widespread epidemic affected 
all provinces, with Punjab being the 
most severely impacted. The highest 
number of cases were reported from 

6Lahore, the provincial capital.  

Lahore is ranked as the second most 
sanitation-deprived city globally, with 
approximately 42% of its population 

residing in slums lacking access to safe 
drinking water and adequate sanitation 

6,10facilities.  Owing to the short 
incubation period of V. cholerae and its 
mode of transmission, populations with 
poor water, sanitation, and hygiene 
(WaSH) conditions are particularly 
vulnerable to rapid disease spread, 

8,9,11resulting in outbreaks.  An outbreak 
of cholera is defined by the confirmation 
of at least one case by polymerase chain 
reaction (PCR) or culture, or the 
occurrence of three or more suspected 
cases.¹² However, cholera remains 
substantially under-reported due to 
limited surveillance systems, inadequate 
laboratory capacity, and contextual 
c h a l l e n g e s  s u c h  a s  p o l i t i c a l  

2,6,11instability.  

The Global Task Force for Cholera 
Control aims to reduce cholera-related 
mortality by 90% and eliminate local 
transmission in 20 countries by 

8,9,122030.   While long-term prevention 
through the provision of safe drinking 
water and adequate sanitation remains a 
core objective of the Sustainable 

6Development Goals ,  ef fect ive 
outbreak preparedness is essential for 
timely containment and mitigation of 

13,14cholera outbreaks.  Preparedness 
refers to the state of readiness to 
respond effectively to an outbreak 
before its occurrence. In the context of 
cholera, preparedness plans outline 
cr i t i ca l  ac t ions ,  inc lud ing  the  
establishment of emergency treatment 
centers, gap analysis of health system 
capacity, stockpiling of essential 
medicines, and availability of infor-
mation, education, and communication 
(IEC) materials. These plans also 
emphasize robust surveillance systems 

ORIGINAL ARTICLE

THIS ARTICLE MAY BE CITED AS: Sarwar H, Mustafa MS, Khalid A, Ayub S, 
Rana MS, Sarwar MAA. Cholera outbreak preparedness in public sector hospitals 
from Lahore, Pakistan: a cross-sectional assessment. Khyber Med Univ J 
2025;17(4):387-93. https://doi.org/10.35845/kmuj.2025.23887    

ABSTRACT

Objective: To assess the level of preparedness for cholera outbreaks in public 
sector hospitals of Lahore and to evaluate the knowledge of designated cholera 
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Hospital preparedness was assessed using a structured proforma based on the 
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fulfilled or not fulfilled, and pooled domain scores were calculated. A knowledge 
survey was conducted among 15 nominated cholera focal persons (5 doctors, 10 
senior nurses). Descriptive analysis was performed using Epi Info™ version 7.2.6.

Results: The highest preparedness scores were observed in clinical management 
(95.8%) and data management and reporting (91.6%). IPC and WaSH (85.4%) 
and healthcare professionals' appointment and training (81.3%) demonstrated 
moderate preparedness. Testing facility domain showed the poorest 
performance (45.8%), as only one-third of hospitals had on-site laboratory 
capacity for cholera testing. Knowledge related to clinical management was 
satisfactory among focal persons; however, deficiencies were noted in 
epidemiological understanding, outbreak definition and asymptomatic carriage.

Conclusion: While public sector hospitals in Lahore show reasonable 
preparedness in clinical management and surveillance for cholera outbreaks, gaps 
in laboratory diagnostic capacity and targeted training of focal persons require 
urgent attention.
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and accurate reporting of cases and 
deaths. Additionally, national and sub-
national cholera control committees 
may be constituted to coordinate 

15preparedness and response activities.  
Regular assessment and updating of 
existing preparedness plans and 
practices are imperative to ensure their 

12effectiveness and relevance.  The 
World Health Organization (WHO) 
further recommends periodic training 
of medical and paramedical staff in the 
investigation and management of 
cholera cases to enhance healthcare 
professionals' knowledge of cholera 
transmission, prevention, and clinical 

9management.  

Pakistan's healthcare system comprises 
both public and private sector facilities. 
Public sector hospitals provide low-cost 
healthcare services and therefore 
disproportionately serve populations 
residing in urban slums, where 
inadequate WaSH conditions increase 
vulnerability to cholera. Following the 
2022 cholera outbreak in Lahore, the 
P u n j a b  H e a l t h  D e p a r t m e n t  
strengthened preparedness measures 
to address future outbreaks. Against this 
backdrop, the present study aimed to 
assess the level of preparedness for 
cholera outbreaks in public sector 
healthcare facilities in Lahore and to 
evaluate the knowledge of designated 
cholera focal persons regarding cholera 
infection and its clinical management.

METHODS

This cross-sectional study was 
thconducted from 1st to 15  July 2023 in 

12 public sector hospitals located in 
Lahore, Pakistan. All public sector 
teaching hospitals designated as cholera 
treatment centers at the time of the 
study were included. Ethical approval 
was obtained from the Institute of 
Public Health (IPH), Lahore (Ref No. 
112/ERC/IPH), a teaching and research 
institute under the Health Department.

A  c o m p r e h e n s i v e  h o s p i t a l  
preparedness proforma was developed 
by researchers at IPH based on the 
WHO Global Strategic Preparedness, 
Readiness and Response Plan for 

1 6Cholera.  Although the WHO 
framework encompasses hospital-, 
c o m m u n i t y  a n d  s y s t e m - l e v e l  
recommendations, only hospital-level 
domains were included, as this was a 

hospital-based study. The proforma 
assessed five domains of hospital 
preparedness: Infection Prevention and 
Control (IPC) and WaSH; healthcare 
professionals' appointment and training; 
Vibrio cholerae testing facilities; clinical 
management; and data management 
and reporting.

Each domain was evaluated using 2-4 
ind icators ,  wi th  two domains  
comprising two indicators and the 
remaining three comprising four 
indicators each. Each indicator was 
scored as 1 (fulfilled) or 0 (not fulfilled), 
yielding a maximum possible score of 12 
per indicator across all hospitals. Pooled 
scores and percentages were calculated 
for each domain to identify areas 
requiring improvement.

A knowledge survey was conducted 
among the designated cholera focal 
persons at participating hospitals using a 
s e l f - d e s i g n e d  q u e s t i o n n a i r e .  
Participants were selected through 
convenience sampling and included five 
doctors and ten senior nurses. Written 
informed consent was obtained from all 
participants. No patient-related data 
were collected, and confidentiality was 
ensured using anonymized identifiers. 
Both the hospital preparedness 
pro forma and  the  knowledge  
questionnaire were validated at the 
Institute of Public Health by pilot testing 
among five healthcare professionals 
(three doctors, one healthcare 

assistant, and one nurse). Minor 
revisions were made based on their 
feedback.

Data were entered into Microsoft Excel 
2021, and descriptive analysis was 
performed using Epi Info™ version 
7.2.6. Categorical variables were 
summarized as frequencies and 
percentages and presented in tables and 
graphs. No inferential statistical analyses 
were conducted.

RESULTS

A total of 12 public sector teaching 
hospitals were evaluated, including 
eight tertiary care teaching hospitals, 
one district-level hospital, and three 
Tehsil Headquarter Hospitals (THQs). 
Table I presents the five preparedness 
domains and their corresponding 
indicators.

In IPC and WaSH domain, 50% (n=6) of 
hospitals had not established a cholera 
treatment center in a segregated outer 
block. However, implementation of IPC 
protocols and improvement of WaSH 
facilities were observed in all hospitals 
(100%), representing the best-
performing indicators within this 
domain. Although cholera focal persons 
and staff were appointed in all hospitals, 
only 75% had received relevant 
training. The testing facilities domain 
d e m - o n s t r a t e d  t h e  w e a k e s t  
performance overall. Only 33.33% 
(n=4) of hospitals had on-site 

Figure 1: Graphical representation of domain scores in hospitals A to L (IPC: 
Infection, Prevention and Control, WaSH: Water, Sanitation and Hygiene, HCPs:
Health Care Professionals).
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laboratory capacity for cholera testing. 
While 75% (n=9) had arrangements for 
sample collection and transportation to 
external laboratories, appropriate 
transport media were available in only 
41.66% (n=5) of these facilities. 
Consequently, this domain recorded 
the lowest cumulative score (45.83%) 
among all preparedness domains 
evaluated. Figure I presents the 
comparative preparedness of hospitals 
for cholera outbreak. Hospitals B and F, 
both tertiary care teaching hospitals, 
a c h i e v e d  t h e  h i g h e s t  o v e r a l l  
preparedness scores, whereas hospital 
L, also a tertiary care teaching hospital, 
recorded the lowest score. Five 
hospitals attained the maximum score in 
the healthcare professionals' (HCPs) 
training domain, while hospitals A and L 
had the lowest scores (score=2; 
maximum possible score=4). Hospital 
F, a 1600-bed tertiary care facility, 

trained the highest number of 
healthcare professionals, including 60 
consultants, 130 medical officers, 50 
staff nurses, 40 housekeeping staff, and 
45 sanitary workers. All hospitals 
reported adequate availability of 
supplies for the clinical management of 
cholera cases. Only one hospital (L) did 
not adhere to the standard treatment 
algorithm. Patient records were 
updated on the surveillance dashboard 
by all hospitals; however, information, 
education, and communication (IEC) 
materials were not utilized by hospitals J 
and L. Table II presents the responses of 
the 15 healthcare professionals 
designated as cholera focal persons. 
None of the participants had received 
formal training on cholera preparedness 
at the time of the survey. Questions 
related to clinical management, inclu-
ding cholera testing and assessment of 
dehydration, were answered correctly 

by 14 of the 15 participants (93.3%).

DISCUSSION

This study assessed the preparedness of 
public sector hospitals in Lahore to 
respond to a sudden cholera outbreak. 
Among the five domains evaluated, 
clinical management (95.83%) and data 
management and reporting (91.67%) 
showed the h ighest  leve ls  o f  
preparedness. In contrast, laboratory 
testing capacity was the weakest 
domain, with a cumulative score of 
45.83%, reflecting poor performance 
across most laboratory indicators. 
A l t h o u g h  n i n e  h o s p i t a l s  h a d  
arrangements for specimen transport, 
appropriate transport media were 
available in only five, highlighting 
significant diagnostic gaps. The IPC and 
WaSH domain performed relatively well 
(85.41%); however, the absence of 
segregated cholera treatment units in 

S.no Domains Indicators Frequency (n=12) Percentage 

1 IPC and wash

Cholera Center 11 91.66

Center In Outer Block 6 50

IPC Protocols implemented 12 100

Improved WaSH Facilities 12 100

(Total pooled Score for this domain) 41 85.41

2
HCPs appointment 
and training

Orientation Training of Staff 9 75

Training Of Master's Trainers 6 50

Focal Person Appointment 12 100

Staff Deployed/Appointed 12 100

Total pooled Score of this Domain) 39 81.25

3
Clinical 
management

Availability Of Supplies (IV fluids, electrolytes, antibiotics, ORS) 12 100

(Total pooled Score of this Domain) 23 95.83

4 Testing facility

Sample Collection and Transport 9 75

Lab Protocol Available 4 33.33

Availability Of Transport Medium 5 41.66

Testing Capacity 4 33.33

(Total pooled Score of this Domain) 22 45.83

5 Data and reporting

Updating Patient Record on Dashboard 12 100

IEC Material Used 10 83.33

(Total pooled Score of this Domain) 22 91.6

Table I: Hospitals' evaluation for cholera preparedness

IPC: Infection, Prevention and Control, WaSH: Water, Sanitation and Hygiene, HCP: Health Care Professionals, IV: Intravenous, ORS: Oral Rehydration Solution,
IEC: Information, Education and Communication.
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half of the hospitals limited compliance 
wi th  WHO recommendat ions .  
Preparedness related to healthcare 
professionals' appointment and training 
was also suboptimal. While orientation 
sessions were conducted in nine 
hospitals, these were limited in scope, 
and master trainers were available in 
only six. Knowledge assessment of 
designated cholera focal persons 
demonstrated good awareness of 
transmission sources and diagnostic 
testing but revealed substantial gaps in 
case definitions and asymptomatic 
carriage, likely reflecting the absence of 
formal training in cholera preparedness.

In Pakistan, limited research has 
examined preparedness for cholera 
outbreaks. Naveed A, et al., highlighted 
this gap and emphasized the need to 
strengthen cholera diagnostic capacity 
and training of healthcare profe-

6ssionals.   Similarly, Ul-Haq Z, et al., 
assessed national health-system 
preparedness for crisis management 
using the WHO toolkit and reported 
that only 27.8% of parameters met 

17acceptable preparedness standards.     
However, their assessment did not 
specifically address cholera outbreak 
preparedness.

To the best of the authors' knowledge, 
no published study has specifically 
assessed cholera outbreak prep-
aredness in Pakistan. However, several 
international studies provide relevant 
comparisons. Ndumbi P, et al., reported 
limited preparedness in health facilities 
in Kinshasa, Congo, with isolation units 
available in only 18% of centers, 
improved water sources in 16%, and 
functional handwashing stations in 

189.4%.  In contrast, 91% of hospitals in 
the present study had established 
cholera treatment centers, although 
only 50% were located in segregated 
blocks, and WaSH facilities were 
comparatively better. Similarly, Endris 
A A ,  e t  a l . ,  d o c u m e n t e d  t h e  
establishment of 29 cholera treatment 
c e n t e r s  i n  G h a n a ,  a l o n g s i d e  
improvements in WaSH infrastructure 

2and community health education.    
Unlike that study, the present 

assessment focused primarily on 
healthcare professionals and hospital 
preparedness, without a community-
based component. In Cameroon, 
Pagning DL, et al., found that 31% of 
hospitals had isolation units, 45% had 
improved water sources, and 72% had 

19toilet facilities.  Curran KG, et al., 
reported that in Kenya, 79% of health 
facilities had handwashing stations, but 
only 58% had soap; availability of IPC 
supplies varied, with gloves in 88%, 
chlorine in 73%, and hand sanitizers in 

2051% of facilities.  Ateudjieu J, et al., 
further highlighted major IPC gaps in 
Cameroon, where only 5.1% of 
facilities had handwashing protocols and 

213.0% lacked toilets.

In the present study, 75% of healthcare 
staff have received training related to 
cholera management and surveillance. 
Although this level of training remains 
suboptimal, it is higher than that 
reported by Ateudjieu J, et al., who 
found that only 50% of staff were 

21trained in disease surveillance.  Endris 
AA, et al., reported the appointment of 

Questions Correct Options
Correctly answered 

(Total n=15)
Correctly Answered 

Percentage

Most Common Source of Cholera Fecal contaminated water 15 100

Test required to confirm cholera Stool culture 14 93.33

Case fatality rate of cholera without treatment 50% 9 60

Case fatality rate of cholera with treatment Less than 1% 13 86.67

Asymptomatic sufferers of cholera 50% 6 40

Management of cholera consists of Antibiotics and rehydration 14 93.33

Presence of cholera in a country shows
Lack of social development and 
under development of country

13 86.67

Cholera outbreak is linked to which serotype of 
vibrio cholera?

O1 and O139 9 60

Three or more loose or watery stools in 24 hours Acute watery diarrhea 14 93.33

During cholera outbreak, any person presenting 
or dying with acute watery diarrhea

Suspected cholera 8 53.33

Definition of severe dehydration Identified 14 93.33

Definition of some dehydration Identified 14 93.33

Giving ORS is Plan A 12 80

Giving IV Ringer is Plan C 8 53.33

Occurrence of at least one confirmed case of 
cholera and evidence of local transmission is

Outbreak of cholera 6 40

Table II: Knowledge assessment of designated cholera focal persons

ORS: Oral Rehydration Solution, IV: Intravenous, Ringer: Ringer's Lactate Solution

Cholera outbreak preparedness in public sector hospitals from Lahore, Pakistan: a cross-sectional assessment
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dedicated staff in each cholera treat-
ment center to ensure standardized 
case management, surveillance, training 
of healthcare professionals, and 
coordination with relevant stake-

2holders.  Pagning DL, et al., observed 
that 58% of facilities had a designated 
focal point for epidemiological 

21surveillance.   In Nigeria, Abbas G, et 
al., reported that only 28% of 
healthcare professionals had received 
any cholera-related training over the 

22preceding ten years.  Hyuha CJ, et al., 
r e p o r t e d  a n  o v e r a l l  c h o l e r a  
preparedness level of 38%, indicating 

23substantial gaps in readiness.  

In this study, cholera focal persons 
demonstrated better knowledge of 
clinical management than of case 
definitions, a pattern that has also been 
reported in other settings, although 
international findings show conside-
rable variability. Several studies from 
different settings have reported variable 
levels of knowledge among healthcare 
professionals regarding cholera. Elimian 
K, et al., found high knowledge scores 
among healthcare professionals in 
laboratory and surveillance practices, 
intermediate scores in case man-
agement, WaSH, and immunization, and 
low scores in coordination mecha-

9nisms.  Hyuha CJ, et al., reported that 
only 51% of healthcare professionals 

23had adequate knowledge of cholera.    
Abdinor SA, et al., observed that 100% 
of participants identified poor sanitation 
as a source of cholera, 85% recognized 
lack of safe drinking water, and 80% 
considered population displacement a 

24contributing factor.  Similarly, Bankole 
OT, et al., reported that only 35.2% of 
healthcare professionals demonstrated 

25good knowledge of cholera.  In Nigeria, 
Abbas G, et al., found that 83.6% of 
respondents were unaware of the 
cholera alert threshold, although 45.1% 
had adequate knowledge of cholera 

22prevention and management.  In 
contrast, Cáceres FdM, et al., reported 
high awareness of cholera signs, 
symptoms, transmission, and at-risk 
populations among medical students 
(90%); however, fewer than 23% were 
knowledgeable about cholera outbreak 

26management.  

 This study demonstrates that, despite 
efforts to strengthen preparedness for 
cholera outbreaks within the publicly 
funded healthcare system, existing 

measures remain incomplete in the 
absence of comprehensive and effective 
t ra in ing  o f  serv ice  prov iders .  
Designated cholera focal persons, who 
are expected to lead hospital-level 
outbreak responses, exhibited limited 
knowledge of cholera epidemiology and 
certain aspects of clinical management. 
Moreover, efforts to prevent and 
contain cholera outbreaks are unlikely 
to be effective without the integration 
of robust community-based education 
and awareness interventions.

Limitations of the study 

This study aimed to assess the overall 
preparedness of the public sector 
healthcare system for cholera 
outbreaks; therefore, it did not evaluate 
individual hospital performance in depth 
or explore factors contributing to poor 
implementation of specific indicators. 
As a result, the findings provide a broad 
overview rather than a detailed facility-
level analysis.

The knowledge assessment was limited 
to designated cholera focal persons, 
resulting in a small sample size and 
reliance on convenience sampling, 
which may limit generalizability. 
Additionally, the analysis was purely 
descriptive, as inferential statistics were 
not employed. This approach was 
appropriate given the study's objective 
to describe preparedness across 
domains rather than to test hypotheses 
or examine associations.

CONCLUSION 

Preparedness for cholera outbreaks in 
public sector hospitals was strongest in 
the clinical management and data 
management and reporting domains, 
followed by IPC and WaSH and 
healthcare professionals' appointment 
and training. Testing facilities emerged 
as the weakest domain across the 
hospitals assessed. The knowledge 
assessment of designated cholera focal 
persons highlighted the need for 
structured and comprehensive training 
on cholera preparedness. Future 
research should include longitudinal 
assessments of hospital performance 
and explore system-level determinants 
influencing preparedness. In addition, 
qualitative studies are warranted to 
be t te r  unders t and  hea l thcare  
professionals' knowledge gaps and 
training needs related to cholera 

prevention and management.

 ACKNOWLEDGEMENT

The authors acknowledge the 
cooperation and support of the 
management  and s ta f f  o f  the 
participating hospitals during data 
collection. 

 REFERENCES 

1.  Jamison DT, Breman JG, Measham 
AR, Alleyne G, Claeson M, Evans 
DB, et al. Cost-effective strategies 
for the excess burden of disease in 
developing countries. In: Jamison 
DT, Breman JG, Measham AR, 
Alleyne G, Claeson M, Evans DB, Jha 
P, Mills A, Musgrove P (eds). 

s tPriorit ies in health. 1  ed. 
Washington (DC): World Bank; 
2006. ISBN: 978-0-8213-6262-0.

2.  Endris AA, Addissie A, Ahmed M, 
Abagero A, Techane B, Tadesse M. 
Epidemiology of cholera outbreak 
and summary of the preparedness 
and response activities in Addis 
Ababa, Ethiopia, 2016. J Environ 
P u b l i c  H e a l t h  
2022;2022(1):4671719.https://doi.
org/10.1155/2022/4671719

3.  D'Mello-Guyett L, Gallandat K, Van 
den Bergh R, Taylor D, Bulit G, 
Legros D, et al. Prevention and 
control of cholera with household 
and community water, sanitation 
and hygiene (WASH) interventions: 
a scoping review of current 
international guidelines. PLoS One 
2020;15(1):e0226549.https://doi.or
g/10.1371/journal.pone.0226549

4.  Khan HA, Masood W, Siddiqui A, 
Ahmad S, Salman Y, Essar MY. The 
cholera outbreak in Karachi, 
Pakistan: challenges, efforts and 
recommendations. Ann Med Surg 
( L o n d )  2 0 2 2 ; 7 8 : 1 0 3 8 7 3 .  
https://doi.org/10.1016/j.amsu.202
2.103873

5.  Idoga PE, Toycan M, Zayyad MA. 
Analysis of factors contributing to 
the spread of cholera in developing 
count r i e s .  Eura s i an  J  Med  
2019;51(2):121.https://doi.org/10.5
152/eurasianjmed.2019.18334

6.   Naveed A, Umer M, Ehsan M, Ayyan 
M, Shahid A, Zahid A, et al. The 
cholera outbreak in Lahore, 
Pakistan: challenges, efforts and 

Cholera outbreak preparedness in public sector hospitals from Lahore, Pakistan: a cross-sectional assessment

KMUJ 2025, Vol. 17 No. 4 391

https://doi.org/10.1155/2022/4671719
https://doi.org/10.1155/2022/4671719
https://doi.org/10.1371/journal.pone.0226549
https://doi.org/10.1371/journal.pone.0226549
https://doi.org/10.1016/j.amsu.2022.103873
https://doi.org/10.1016/j.amsu.2022.103873
https://doi.org/10.5152/eurasianjmed.2019.18334
https://doi.org/10.5152/eurasianjmed.2019.18334


recommendations. Trop Med 
H e a l t h  2 0 2 2 ; 5 0 ( 1 ) : 6 2 .  
https://doi.org/10.4000/vertigo.211
71

7.  Ohene SA, Klenyuie W, Sarpeh M. 
Assessment of the response to 
cholera outbreaks in two districts in 
Ghana .  In fec t  D i s  Pover ty  
2 0 1 6 ; 5 ( 6 ) : 7 1 - 8 1 .  
https://doi.org/10.1186/s40249-
016-0192-z

8.  Kanungo S, Azman AS, Ramamurthy 
T, Deen J, Dutta S. Cholera. Lancet 
2 0 2 2 ; 3 9 9 ( 1 0 3 3 3 ) : 1 4 2 9 - 4 0 .  
https://doi.org/10.1016/s0140-
6736(22)00330-0

9.   Elimian K, King C, Dewa O, Pembi E, 
Gandi B, Yennan S, et al. Healthcare 
workers knowledge of cholera 
multi-stranded interventions and its 
determining factors in North-East 
Nigeria: planning and policy 
implications. Hum Resour Health 
2023;21(1):6.https://doi.org/10.118
6/s12960-023-00796-7

10. Jalil X. Pakistan 7th worst country in 
access to sanitation. Dawn News. 
2017. [Accessed on: January 19, 
2024]. Avai lable from URL: 
https://www.dawn.com/news/1372
293

11. Ali M, Lopez AL, You YA, Kim YE, 
Sah B, Maskery B, et al. The global 
burden of cholera. Bull World 
Health Organ 2012;90(3):209-18A. 
https://doi.org/10.2471/blt.11.0934
27

12. Global Task Force on Cholera Co-
ntrol (GTFCC), World Health 
Organization (WHO). Cholera 
outbreak toolbox [Accessed on: 
November 09, 2025]. Available 
f r o m  U R L :  
https://www.who.int/emergencies/
outbreak-toolkit/disease-outbreak-
toolboxes/cholera-outbreak-
toolbox

13. United Nations. The Sustainable 
Development Goals Report 2023: 
special edition. 2023. [Accessed on: 
January 19, 2024.] Available from 
URL:https://www.un.org/sustainabl
e d e v e l o p m e n t / w a t e r - a n d -
sanitation/.

14. World Health Organization. SDG 6: 

clean water and sanitation. 2022. 
[Accessed on: January 19, 2024]. 
A v a i l a b l e  f r o m  U R L :  
https://www.who.int/tools/your-
l i f e - y o u r- h e a l t h / a - h e a l t h y -
world/planet/SDG-6-Clean-Water-
and-Sanitation.

15. World Health Organization. Cho-
lera outbreak : assessing the 
outbreak response and improving 
preparedness. 2004. [Accessed on: 
January 19, 2024]. Available from 
URL:https://www.who.int/publicati
ons/i/item/WHO-CDS-CPE-ZFK-
2004.4

16. World Health Organization. Global 
strategic preparedness, readiness 
and response plan for cholera. 2023. 
[Accessed on: January 19, 2024]. 
A v a i l a b l e  f r o m  U R L :  
https://www.who.int/publications/
m / i t e m / g l o b a l - s t r a t e g i c -
preparedness--readiness-and-
response-plan-for-cholera

17. Ul-Haq Z, Shah BH, Ardakani M, 
Khan SA, Muhammad S, Farooq S, et 
al. Health system preparedness in 
Pakistan for crisis management: a 
cross-sectional evaluation study. 
E a s t  M e d i t e r r  H e a l t h  J  
2 0 1 9 ; 2 5 ( 8 ) : 5 5 3 - 6 1 .  
https://doi.org/10.26719/2019.25.8
.527

18. Ndumbi P, Mboussou F, Otiobanda F, 
Mbayo G, Bompangue D, Mukinda 
V, et al. Assessing the preparedness 
of primary healthcare facilities 
during a cholera outbreak in 
Kinshasa, Democratic Republic of 
the Congo, 2018. Public Health 
2 0 2 0 ; 1 8 3 : 1 0 2 -
9.https://doi.org/10.1016/j.puhe.20
20.03.016

19. Pagning DL, Tabah EN, Alain DC, 
Fouda F, Nformi IN, Nzoyem CT, et 
al. Effects of the covid-19 pandemic 
on health facilities preparedness 
against an epidemic of sars-cov and 
cholera in the Dschang health 
district. J Clin Res Clin Trials 
2 0 2 3 ; 2 ( 3 ) : 1 - 1 0 .  
h t t p s : / / d o i / 1 0 . 5 9 6 5 7 / 2 8 3 7 -
7184.brs.23.015

20. Curran KG, Wells E, Crowe SJ, 
Narra R, Oremo J, Boru W, et al. 
Systems, supplies, and staff: a 

mixed-methods study of health care 
workers' experiences and health 
facility preparedness during a large 
national cholera outbreak, Kenya 
2 0 1 5 .  B M C  P u b l i c  H e a l t h  
2 0 1 8 ; 1 8 ( 1 ) : 1 - 1 2 .  
https://doi.org/10.1186/s12889-
018-5584-5

21. Ateudjieu J, Yakum MN, Goura AP, 
Nafack SS, Chebe AN, Azakoh JN, 
et al. Health facility preparedness 
for cholera outbreak response in 
four cholera-prone districts in 
Cameroon: a cross sectional study. 
BMC Health Serv Res 2019;19:1-10. 
https://doi.org/10.1186/s12913-
019-4315-7

22. Abbas G, Obembe T, Bankole O, 
Ajayi I. Assessing knowledge and 
practice of cholera prevention and 
management procedures among 
primary health care workers in a 
Southwestern State, Nigeria. Afr J 
Med Med Sci 2019;48(2):233-42.

23. Hyuha CJ. Assessment of factors 
associated with district health 
facility preparedness towards 
cholera epidemics: a case of 
Namayingo District, Uganda: 
Makerere Univers i ty;  2018.  
[Accessed on: January 19, 2024]. 
A v a i l a b l e  f r o m  U R L :   
https://makir.mak.ac.ug/items/7146
3 3 e 5 - b d 8 c - 4 e 1 7 - 9 3 7 0 -
3a5be250ad23/full

24. Abdinor SA, Ahmed MS, Mohamed 
IM, Abdirahman AA, Ahmed UA, 
Saman AMN, et al. Perceptions of 
medical professionals on the 
recurrence of cholera in Baidoa 
District, Bay Region, South-West 
State of Somalia (SWSS).  J Res 
Humanit Soc Sci 2021;9(7):27-36. 

25. Bankole OT, Abbass G, Obembe TA, 
Ajayi IO. Knowledge of health 
workers on cholera management in 
Oyo state: results of a training 
intervention. Ann Ib Postgrad Med 
2021;19(2):103-11.

26. Cáceres FdM, Manrique López-Bar-
bosa N, Hernández-Flórez CE, 
Lizarazo-Castellanos AD, López-
Lozada MA, Nazar-Meneses FJ. 
Knowledge of medical students on 
cholera at a public university. Rev 
Med Risaralda 2018;24(2):90-5.

Cholera outbreak preparedness in public sector hospitals from Lahore, Pakistan: a cross-sectional assessment

KMUJ 2025, Vol. 17 No. 4392

https://doi.org/10.4000/vertigo.21171
https://doi.org/10.4000/vertigo.21171
https://doi.org/10.1186/s40249-016-0192-z
https://doi.org/10.1186/s40249-016-0192-z
https://doi.org/10.1016/s0140-6736(22)00330-0
https://doi.org/10.1016/s0140-6736(22)00330-0
https://doi.org/10.1186/s12960-023-00796-7
https://doi.org/10.1186/s12960-023-00796-7
https://www.dawn.com/news/1372293
https://www.dawn.com/news/1372293
https://doi.org/10.2471/blt.11.093427
https://doi.org/10.2471/blt.11.093427
https://www.who.int/emergencies/outbreak-toolkit/disease-outbreak-toolboxes/cholera-outbreak-toolbox
https://www.who.int/emergencies/outbreak-toolkit/disease-outbreak-toolboxes/cholera-outbreak-toolbox
https://www.who.int/emergencies/outbreak-toolkit/disease-outbreak-toolboxes/cholera-outbreak-toolbox
https://www.who.int/emergencies/outbreak-toolkit/disease-outbreak-toolboxes/cholera-outbreak-toolbox
https://www.un.org/sustainabledevelopment/water-and-sanitation/
https://www.un.org/sustainabledevelopment/water-and-sanitation/
https://www.un.org/sustainabledevelopment/water-and-sanitation/
https://www.who.int/tools/your-life-your-health/a-healthy-world/planet/SDG-6-Clean-Water-and-Sanitation.
https://www.who.int/tools/your-life-your-health/a-healthy-world/planet/SDG-6-Clean-Water-and-Sanitation.
https://www.who.int/tools/your-life-your-health/a-healthy-world/planet/SDG-6-Clean-Water-and-Sanitation.
https://www.who.int/tools/your-life-your-health/a-healthy-world/planet/SDG-6-Clean-Water-and-Sanitation.
https://www.who.int/publications/i/item/WHO-CDS-CPE-ZFK-2004.4
https://www.who.int/publications/i/item/WHO-CDS-CPE-ZFK-2004.4
https://www.who.int/publications/i/item/WHO-CDS-CPE-ZFK-2004.4
https://www.who.int/publications/m/item/global-strategic-preparedness--readiness-and-response-plan-for-cholera
https://www.who.int/publications/m/item/global-strategic-preparedness--readiness-and-response-plan-for-cholera
https://www.who.int/publications/m/item/global-strategic-preparedness--readiness-and-response-plan-for-cholera
https://www.who.int/publications/m/item/global-strategic-preparedness--readiness-and-response-plan-for-cholera
https://doi.org/10.26719/2019.25.8.527
https://doi.org/10.26719/2019.25.8.527
https://doi.org/10.1016/j.puhe.2020.03.016
https://doi.org/10.1016/j.puhe.2020.03.016
https://doi/10.59657/2837-7184.brs.23.015
https://doi/10.59657/2837-7184.brs.23.015
https://doi.org/10.1186/s12889-018-5584-5
https://doi.org/10.1186/s12889-018-5584-5
https://doi.org/10.1186/s12913-019-4315-7
https://doi.org/10.1186/s12913-019-4315-7
https://makir.mak.ac.ug/items/714633e5-bd8c-4e17-9370-3a5be250ad23/full
https://makir.mak.ac.ug/items/714633e5-bd8c-4e17-9370-3a5be250ad23/full
https://makir.mak.ac.ug/items/714633e5-bd8c-4e17-9370-3a5be250ad23/full


Cholera outbreak preparedness in public sector hospitals from Lahore, Pakistan: a cross-sectional assessment

CONFLICT OF INTEREST
Authors declared no conflict of interest, whether financial or otherwise, that could influence the integrity, objectivity, or 

validity of their research work.

GRANT SUPPORT AND FINANCIAL DISCLOSURE
Authors declared no specific grant for this research from any funding agency in the public, commercial or non-profit sectors 

DATA SHARING STATEMENT
The data that support the findings of this study are available from the corresponding author upon reasonable request

This  is an Open Access article distributed under the terms of the Creative Commons 
Attribution 4.0 International License.

 The  Following  authors have made substantial contributions to the manuscript as under:

HS: Conception and study design, acquisition of data, drafting the manuscript, approval of the final version to be published

MSM & AK: Study design, acquisition, analysis and interpretation of data, drafting the manuscript, approval of the final version to 
be published

SA: Conception, acquisition of data, critical review, approval of the final version to be published

MSR: Conception and study design, critical review, approval of the final version to be published

MAAS: Analysis and interpretation of data, critical review, approval of the final version to be published

Authors agree to be accountable for all aspects of the work in ensuring that questions related to the accuracy or integrity of any part of 
the work are appropriately investigated and resolved.

AUTHORS' CONTRIBUTION

KMUJ web address: www.kmuj.kmu.edu.pk

Email address: kmuj@kmu.edu.pk

KMUJ 2025, Vol. 17 No. 4 393

https://creativecommons.org/licenses/by/4.0/
https://creativecommons.org/licenses/by/4.0/
http://www.kmuj.kmu.edu.pk
mailto:kmuj@kmu.edu.pk

	Page 1
	Page 2
	Page 3
	Page 4
	Page 5
	Page 6
	Page 7

