
Timeliness of surveillance during the Mpox outbreak in the 

Volta Region of Ghana: Analysis of Mpox surveillance data 
 

Samuel Adolf Bosoka1,2, Joseph Asamoah Frimpong3,&, Joseph Yaw Jerela1,2, Dora Dadzie3, 

Dennis Odai Laryea4, Franklin Asideu-Bekoe5, Kwasi Senanu Djokoto1 

 
1Volta Regional Health Directorate, Ghana Health Service, Ho, Ghana, 2Department of 

Epidemiology and Biostatistics, Fred N. Binka School of Public Health, University of Health 

and Allied Sciences, Ho, Ghana, 3Ghana Field Epidemiology and Laboratory Training 

Programme, University of Ghana, Accra, Ghana, 4Disease Surveillance Department, Ghana 

Health Service, Accra, Ghana, 5Public Health Division, Ghana Health Service, Accra, Ghana 

 
ABSTRACT 

Introduction: Early detection, notification, and response to infectious disease 
outbreaks are crucial to prevent localized incidents from escalating into pandemics. 
Volta region of Ghana reported suspected cases of Mpox in 2022. We estimated the 
median time and the rate of timely detection, notification, and response to Mpox 
outbreaks in the region. Methods: Secondary analysis of Mpox surveillance data in 
Volta Region from May 2022 to September 2022 was conducted. The 7-1-7 timeliness 
metrics were used to define timeliness of outbreak detection, notification, and 
response. Median timeliness was estimated with the Kaplan-Meier survival estimator. 
Cox’s proportional hazard model was used to identify factors associated with early 
Mpox detection. Significance level was considered at p < 0.05. Results: Twenty-two 
suspected Mpox cases with a mean age of 24.9 ± 16.5 years were analysed. Males 
accounted for 63.6% (14/22). The median time from symptom onset to detection was 
10 days [interquartile range (IQR): 9–21], with 63.6% of cases detected on time. The 
median time to case notification was 2 days (IQR: 2–4), with 90.9% of cases notified 
on time. Only 36.4% of cases were confirmed promptly, with median time to 
laboratory confirmation of 14 days (IQR: 9–24). Conclusion: The surveillance system 
for Mpox in the Volta region of Ghana was generally not timely though it 
demonstrated commendable speed in case notification. However, the system lagged in 
detection and response, largely due to structural and logistic challenges. These 
challenges need improvement for effective response to Mpox and other public health 
threats in the region. 
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Introduction 

 

Early detection, reporting, and response to infectious 

disease outbreaks are crucial to prevent localized 

incidents from escalating into global pandemics 

[1,2]. The swift response during the Marburg 

outbreak in Ghana [3] and the Ebola outbreak in 

Nigeria [4] exemplifies how rapid response can curb 

pandemic progression. The unfortunate delayed 

confirmation of Ebola in Guinea allowed the virus 

to spread to Liberia and Sierra Leone, resulting in 

severe consequences for health, economies, and the 

population [5]. These instances underscore the 

paramount importance of early detection, 

notification, and response in averting catastrophic 

outcomes. 

 

The recent introduction of the 7-1-7 target presents a 

golden opportunity for countries to effectively 

evaluate the timeliness of surveillance systems at 

national or regional levels. The 7-1-7 is a global 

target that requires that every suspected outbreak is 

identified within seven days of emergence, reported 

to public health authorities within one day, and 

effectively responded to within 7 days of notification 

[6].   

 

Studies have used timeliness as an attribute of 

surveillance systems to evaluate the performance of 

surveillance of different infectious disease systems 

[7–11]. In the African Region over three years from 

2017 to 2019, Impouma and colleagues observed 

that the overall median time for detecting an 

outbreak was 8 days (IQR 2 to 28 days), 3 days (IQR 

0 to 9 days) for notification, and 77 days (IQR 33 to 

165 days) for initiation of response measures [12]. 

 

Limited studies have evaluated infectious disease 

surveillance systems through the lens of the time 

required to identify, report, and respond to an 

outbreak or unusual disease occurrence in the Volta 

Region. We estimated the median time and the rate 

of early detection, notification, and response to 

suspected mpox outbreaks within the surveillance 

system of the Volta region in Ghana. 

 

Methods 

 

Study Design and Population 

We undertook a secondary analysis of mpox 

surveillance data in the Volta Region of Ghana from 

May 2022 to September 2022. We used timeliness as 

an attribute of the surveillance system to evaluate the 

performance of the mpox surveillance system. 

Timeliness for mpox detection, notification, and 

response was estimated compared to the 7-1-7 targets 

to evaluate the performance of the mpox surveillance 

system. 

 

Study Site Description 

The study was conducted in the Volta Region, which 

is one of the sixteen administrative regions of Ghana 

(Figure 1). The region is located in the Eastern part 

of Ghana and shares borders with Togo. The region 

has a diverse landscape ranging from tropical 

rainforests to coastal plains, providing an ideal 

environment for a variety of animal species, 

including rodents, bats, and non-human primates 

that can serve as potential reservoirs for the mpox 

virus. The region occupies a surface area of about 

20,570 square kilometres, and it is divided into 18 

administrative districts [13]. The Ewe people are the 

native and largest ethnic group, constituting about 

68.5% of the population. 

 

Based on the 2021 National Population and Housing 

Census, the population of the region in the year 

under review was 2,033,754, with an annual average 

growth rate of 2.4% [13]. The region has a total of 

732 health facilities, which comprise: 482 CHPS, 45 

Clinics, 30 hospitals, 156 health centres, 14 

maternity homes, 4 polyclinics, and a teaching 

hospital. 

 

Outbreak of Mpox in Volta 

In August 2022, the Volta Region recorded its first 

confirmed cases of Mpox. The index case was a 39-

year-old mechanic employed at a public university in 

the region. He first sought care at Ho Teaching 

Hospital on August 10, 2022, after experiencing 

fever, headache, body pain, sore throat, cough, 

fatigue, and a generalized rash. Prior to visiting the 

hospital, he had confided in a nurse friend, who 

encouraged him to consult a public health 

practitioner at the hospital’s Public Health Unit. His 

rash started on August 7 and had rapidly spread 

across his body at the time of clinical examination. 

During the assessment, the patient mentioned that 

his daughter had developed a similar rash without 

fever two days after his symptoms began. Based on 

this information, the municipal rapid response team 

promptly located the daughter for evaluation. She 

also presented with a widespread rash consistent 

with Mpox. They were isolated, and lesion swabs 

were collected and sent to the Noguchi Memorial 

Institute for Medical Research (NMIMR) for 
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laboratory testing. Polymerase chain reaction (PCR) 

tests confirmed the presence of monkeypox virus 

DNA in both the father and daughter. 

 

Data collection 

We used the mpox line-list from the Volta regional 

surveillance unit to obtain epidemiological, clinical, 

and laboratory information of mpox cases from May 

2022 to September 2022. Data was compared with 

case-based forms and data captured in the 

Surveillance Outbreak and Response Management 

Analysis System (SORMAS) to ensure good data 

quality. A suspected case was any person presenting 

with a history of sudden onset of fever, followed by 

a vesiculopustular rash occurring mostly on the face, 

palms, and soles of the feet. 

 

Demographic data such as age, sex, and occupation, 

as well as clinical information such as clinical signs 

and symptoms of cases, were extracted. Time-to-

event variables such as date case reported at the 

facility, date of onset of symptoms, date sample was 

taken, date laboratory sample was received, date 

feedback on laboratory results was reported to the 

DHD, and date of start of contact tracing were 

extracted from the SORMAS. 

 

Operational definition and Measurement 

Detection was measured as the duration between the 

date of symptom onset and the first date of reporting 

to a health facility. When the duration was ≤ 7 days, 

we describe the surveillance system as timely in 

mpox detection. For notification, we measured the 

duration between the date the case was first seen at 

the facility and the date the case was reported to 

public health authorities at the district level. The 

notification was described as timely when the 

interval was within one day. Response was 

measured as the interval between the date 

of  notification, and the date laboratory feedback 

was received. The response was considered timely if 

the duration was within 7 days. 

 

Data management and analysis 

Time intervals between each date were measured in 

days. The cleaned dataset was imported into Stata 

version 17.0 for analysis. Continuous variables were 

reported as means with their respective standard 

deviations, while categorical variables were reported 

as proportions. We used the Kaplan-Meier survival 

estimator to estimate the median time to detect, 

notify, and respond to mpox. The interquartile range 

(IQR) was also reported. The Kaplan-Meier survival 

estimator was used to construct survival curves that 

displayed the timeliness of mpox case detection, 

notification, and response. QGIS was used to draw 

a choropleth map of timely case detection, 

notification, and respond. 

 

We then used Cox’s proportional hazard model to 

estimate the hazard ratios (HR) with 95% confidence 

intervals (95% CI) to identify the factors associated 

with early mpox case detection. Variables were 

considered independent predictors of early case 

detection when p < 0.05. 

 

Ethical Considerations 

Administrative approval was sought from the Volta 

Regional Health Directorate. Confidentiality was 

ensured by removing all personal identifying 

information. This work was conducted as part of a 

routine performance evaluation by the Ghana 

Health Service and the Ghana Field Epidemiology 

and Laboratory Training Program (GFELTP) under 

the Ghana Public Health Act 851[14], hence no need 

to seek institutional ethical approval. 

 

 

Results 

 

Demographic characteristics of suspected mpox 

cases 

The number of suspected mpox cases was 22, out of 

which 2 (9.1%) were confirmed by real-time 

polymerase chain reaction (RT-PCR). Males 14 

(63.6%) were more affected than females. Half of the 

confirmed Mpox cases, 11 (50.0%), were among 

individuals aged less than 20 years. The overall mean 

age was 24 ± 16.5 years. The Ewe ethnic group was 

the most affected, 20 (90.9%). More than half 

(59.1%) of the outbreaks occurred in urban settings, 

and students were most affected (54.5%) (Table 1). 

 

Timeliness of mpox case detection, notification, and 

response 

Of the 22 suspected mpox cases that were involved 

in the analysis, we found that the median time from 

symptom onset to detection was 10 days 

[interquartile rage (IQR): 9–21], with 63.6% (14/22) 

of cases detected in a timely manner. The median 

time to case notification was 2 days (IQR: 2–4), with 

90.9% of cases notified on time. In contrast, only 

36.4% of cases were confirmed promptly, with a 

median time from case notification to laboratory 

confirmation was 14 days (IQR: 9–24) (Figure 2). 
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Figure 3 depicts the cumulative probability of timely 

detection, notification, and response by the 

surveillance system and its confidence intervals. The 

results show that the survival probability of early 

detection of mpox outbreak for at least 8 days was 

88% [0.88 (95%CI; 0.39, 0.98)]. On the second day, 

50% of the suspected outbreaks were notified to 

public health authorities [0.5 (95%CI; 0.01, 0.91)], 

and the system was able to timely confirm 86% [0.86 

(95%CI; 0.54, 0.96)] of all the suspected mpox. 

 

Demographic characteristics and early case 

detection of mpox 

The median time to detection among case-patients 

aged less than 20 years and those aged 30 years and 

above was 10 (IQRange: 9-14) and 21 (IQRange: 21-

21) days, respectively. Timely detection was higher 

among case-patients aged 30 years and above (80%) 

than among those less than 20 years (63.6%). The 

median time to detection for females was 8 

(IQRange: 8-34) days, and the rate of timely 

detection by the surveillance system was higher 

among females (75.0% ) than in males (57.1%) Table 

2. 

 

Geospatial mapping of early mpox detection rate 

The results show that of the nine districts that 

recorded suspected mpox outbreaks, the rate of 

detection was less than 60% in Ho municipality and 

Central Tongu districts. Regarding Mpox 

notification, Ho municipality was the least 

performing district with less than 60% early 

notification rate. We observed that the rate of early 

response was less than 60% in all the districts except 

Central Tongu (Figure 4). 

 

Factors associated with early mpox case detection 

We found that age, sex, ethnicity, occupation, and 

place of residence were not statistically associated 

with early case detection. However, the risk of early 

case detection was 1.38 times higher among case-

patients who were aged 30 years and above 

compared to those aged less than 20 years [crude 

hazard ratio cHR=1.38 (95% CI; 0.45, 4.15)]. Male 

case-patients were 44% less likely to experience early 

case detection as compared to female case-patients 

[crude hazard ratio cHR=0.56 (0.23, 1.38). Risk of 

early case detection was 1.34 times higher among 

students as compared to non-students [crude hazard 

ratio cHR=1.34  (0.29, 6.33)] (Table 3). 

 

Discussion 

 

The escalating global incidence of human mpox 

cases illustrates the importance of early detection, 

prevention, management, and timely response from 

health systems. Our study assessed the median time 

and the rate of rapid case detection, notification, and 

public health respond to human mpox within the 

surveillance system of the Volta Region in Ghana. 

Our findings suggest that the surveillance system in 

the Volta Region was not timely in mpox detection. 

The median time to outbreak detection was higher 

than the national target of 3 days as recommended 

by the technical guidelines for integrated disease 

surveillance and response [15]. The performance was 

much higher than the 7-1-7 global target of seven 

days [6]. It was also higher than the 8 (IQR 2–28) 

days reported in a recent evaluation of outbreak 

response in the African Region [12]. The median 

time was also lower than the 12 days reported in 

Canada [10]  and the 13.5 days reported by Chan 

and colleagues [11]. Our findings were similar to a 

previous report in Greater Accra, where it took 10 

days between symptom onset and case detection for 

influenza-like illnesses at facilities [16]. 

 

The better performance of mpox surveillance in case 

detection as compared to the other epidemic prone 

diseases may be due to the fact that Mpox has a well-

defined clinical presentation, including a distinctive 

rash that often prompts affected individuals to seek 

care. Additionally, the disease has a relatively long 

incubation period (typically 7–14 days) and does not 

usually involve asymptomatic or presymptomatic 

transmission. This allows for a clearer window of 

opportunity for detection before onward 

transmission occurs. These factors combined with 

heightened global awareness due to WHO’s 

emergency declaration may have enhanced 

detection efforts and accelerated surveillance system 

responses[1]. 

Our study revealed that the median time and the rate 

of mpox detection were better in females than in 

males. This finding might be due to the differences 

in the health-seeking behaviour of men as compared 

to women. Literature explains that women are more 

likely to access healthcare services as compared to 

men [17,18]. Outbreak detection is dependent on the 

health-seeking behaviour of patients [19]. Women 

are better off reporting illness at health facilities than 

men. A recent study in the Volta Region found that 

a higher proportion of women reported to a health 

facility after the onset of fever as compared to men 



5 |Page number not for citation purposes 

[20]. Also, the likelihood of early case detection was 

higher among individuals aged 30 years and above 

compared to those under 20 years. This finding may 

be explained by the fact that older adults often have 

greater health literacy, which enables them to 

recognise symptoms of Mpox more readily and seek 

medical care in a timely manner. In contrast, 

younger individuals may have limited awareness of 

the disease or may mistake the symptoms such as 

rashes for less serious conditions like chickenpox, 

leading to delays in seeking care. We found that the 

median time for mpox case notification was 

relatively higher when compared to the 7-1-7 target, 

which recommends that notification of epidemic 

prone disease to public health authorities should be 

within a day [6]. The median time for case 

notification in our study was lower than the 3 (IQR 

0–9) days reported by [12]. Regarding the rate of 

timely notification, our findings suggest that in every 

ten suspected mpox cases, nine were timely notified 

by the surveillance system in the Volta region. This 

implies that almost all suspected mpox cases in the 

Volta Region were timely notified to public health 

authorities for effective and rapid control. Although 

notification systems for infectious diseases are 

country-specific and therefore, difficult to compare 

[21], our finding was relatively higher than the 66.2% 

reported in Benin [22]. 

 

Our study reveals a concerning gap in Mpox 

response in the Volta Region. Fewer than half of the 

cases received a timely response. The median time 

from reporting to laboratory confirmation was twice 

the global target of 7 days [6]. These delays slow 

contact tracing, postpone case isolation, and reduce 

timely risk communication. They also increase the 

risk of sustained community transmission and 

weaken trust in surveillance data for decision-

making. 

 

Several factors explain these delays. Many districts 

face challenges transporting samples for early 

confirmation. Inadequate funding limits resources 

for surveillance, especially for moving samples to 

public health reference laboratories. The Noguchi 

Memorial Institute for Medical Research (NMIMR) 

in Accra confirms Mpox cases for the country. 

However, it is 138 km from the Volta regional 

capital, Ho. Because of the cost and distance, 

facilities often wait until several samples accumulate 

before sending them. This practice contributes to 

long delays in confirmation and weakens the 

effectiveness of outbreak response. Another 

challenge is the limited use of the Surveillance 

Outbreak and Response Management Analysis 

System (SORMAS). Many facility laboratory 

officers do not use SORMAS to register and submit 

samples early. These further delay confirmation. 

 

Despite these challenges, the median response time 

in our study was shorter than reported by Galanis 

and colleagues [10]. Strengthening laboratory 

capacity, improving sample transport, ensuring 

wider use of SORMAS, and addressing funding gaps 

are urgent priorities. These measures are critical to 

enhance early detection, speed up response, and 

align Ghana’s Mpox preparedness with global 

standards. 

 

The discrepancies in the median durations for mpox 

detection, notification, and response can be 

attributed to variations in the statistical 

methodologies employed and the distinct infectious 

disease surveillance systems under evaluation. 

Galanis and colleagues utilized arithmetic mean and 

median calculations to estimate the time for 

notification and response. However, these methods 

do not adequately account for the event aspect of the 

data. In contrast, our analysis employed survival or 

duration analysis using the Kaplan-Meier estimate, 

which is particularly well-suited for analyzing 

durations and event data. Time-to-event (TTE) data 

are unique due to the dual nature of the outcome of 

interest: not only whether an event occurred, but also 

when it occurred. Conventional approaches such as 

logistic and linear regression are not suited to be able 

to include both the event and time aspects as the 

outcome in the model. Furthermore, these 

traditional regression methods lack the capacity to 

effectively manage censoring, a specialised form of 

missing data encountered in time-to-event analyses 

when subjects do not experience the event of interest 

during the follow-up period [23]. 

 

The findings underscore the need to expand 

laboratory capacity and improve specimen transport 

systems to reduce turnaround times, not only for 

Mpox but also for other epidemic-prone diseases in 

Ghana. It also highlighted the importance of 

investing in community awareness and engagement 

to promote earlier health-seeking behaviour. 

Optimising digital platforms such as SORMAS for 

faster, more reliable data transmission could 

enhance coordination across districts and regions. 
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Addressing these systemic gaps will improve 

Ghana’s ability to detect, notify, and confirm cases 

more swiftly. Beyond strengthening Mpox 

surveillance, such improvements will build a more 

resilient health security system, better equipped to 

manage future outbreaks. 

 

Limitation 

Firstly, it was a retrospective review of mpox 

surveillance data, and the dataset was not originally 

gathered for assessing timeliness metrics, potentially 

limiting the depth of analysis. Secondly, the study 

focused on a single outbreak event, limiting the 

generalizability of the surveillance system’s overall 

performance. Third, our timeliness assessment was 

confined to the first three components of the 7-1-7 

response target (response initiation, epidemiological 

investigation, and laboratory confirmation). 

Laboratory confirmation was used as the primary 

measure because the dataset lacked information on 

the remaining four components: medical treatment, 

countermeasures, communication and community 

engagement, and response coordination. As a result, 

our findings may not fully capture the wider scope of 

early response activities.  Lastly, most outbreaks 

were suspected rather than confirmed, potentially 

influencing the urgency of response.  It is also 

important to consider the context that this outbreak 

occurred during a global Mpox emergency, drawing 

significant international attention, including a WHO 

public health emergency declaration, which may 

have prompted faster-than-usual response efforts, 

such as rapid diagnostic setup. Despite these 

limitations, the study demonstrates that outbreak 

metrics can be collected and measured using the 7-1-

7 approach to identify systemic gaps in the 

surveillance system. 

 

Conclusion 

 

The Volta Region’s mpox surveillance system 

demonstrates commendable speed in case 

notification but continues to lag in detection and 

response, largely due to structural and logistical 

challenges. Addressing these bottlenecks, 

particularly limited laboratory access, weak digital 

data flows, and delayed healthcare-seeking 

behaviour, is critical to achieving global response 

standards. Targeted investments in improving 

laboratory connectivity, strengthening the use of 

SORMAS for real-time reporting, and enhancing 

community awareness could significantly improve 

system performance. Lessons from these findings 

can guide preparedness and surveillance 

strengthening in other regions of Ghana and inform 

responses to future outbreaks. 

 

What is already known about the topic 

 

• WHO African Region has applied survival 

analysis in evaluation of timeliness of 

surveillance. 

• Timeliness definition is not standardized and 

therefore difficult to compare studies. 

• The 7-1-7 target presents a golden 

opportunity for countries to effectively 

evaluate the timeliness of surveillance 

systems at national or regional levels. 

 

What this study adds 

 

• Using 7-1-7 targets for assessing surveillance 

systems in early detection, notification, and 

outbreak response provides a standardized 

approach to identify areas where 

performance gaps exist and require 

improvement. 

• The duration from reporting, notification to 

laboratory confirmation needs to be 

improved for an effective response to public 

health threats. 
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Table 1: Demographic characteristics of suspected mpox cases in Volta region, 2022 

Variable Frequency [N = 22] Percentage (%) 

Mean age ± SD 24.9 ± 16.5 

Age (years) 

< 20 11 50.0 

20–29 6 27.3 

30+ 5 22.7 

Sex 

Female 8 36.4 

Male 14 63.6 

Ethnicity 

Ewe 20 90.9 

Others 2 9.1 

Occupation 

Farmer 2 9.1 

Nurse 1 4.6 

Skilled person 2 9.1 

Student 12 54.5 

Trader 3 13.6 

Unemployed 2 9.1 

Place of Residence 

Rural 9 40.9 

Urban 13 59.1 
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Table 2: Demographic characteristics and early mpox detection in Volta Region, 2022 

Variable 
Timely 

n (%) 

Delayed 

n (%) 

Median time-to-detect 

(IQR) in days 

Age (years) 

< 20 7 (63.6) 4 (36.4) 10 (9–14) 

20–29 3 (50.0) 3 (50.0) 9 (8–34) 

30+ 4 (80.0) 1 (20.0) 21 (21–21) 

Sex 

Female 6 (75.0) 2 (25.0) 8 (8–34) 

Male 8 (57.1) 6 (42.9) 10 (9–21) 

Ethnicity 

Ewe 12 (60.0) 8 (40.0) 10 (9–21) 

Others 2 (100.0) 0 (0.0) – 

Occupation 

Non-student 6 (60.0) 4 (40.0) 9 (9–21) 

Student 8 (66.7) 4 (33.3) 10 (8–14) 

Place of Residence 

Rural 5 (55.6) 4 (44.4) 9 (8–34) 

Urban 9 (69.2) 4 (30.8) 14 (10–21) 
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Table 3: Factors associated with early Mpox detection in Volta Region, 2022 

Variable Early Mpox detection n (%) Delayed n (%) Crude hazard ratio HR (95% CI) 

Age group 

<20 7 (63.6) 4 (36.4) Ref. 

20–29 3 (50.0) 3 (50.0) 0.97 (0.35, 2.71) 

30+ 4 (80.0) 1 (20.0) 1.38 (0.45, 4.15) 

Sex 

Female 6 (75.0) 2 (25.0) Ref. 

Male 8 (57.1) 6 (42.9) 0.56 (0.23, 1.38) 

Ethnicity 

Ewe 12 (60.0) 8 (40.0) Ref. 

Others 2 (100) 0 (0.0) 3.08 (0.62, 15.26) 

Occupation 

Non-student 1 (50.0) 4 (40.0) Ref. 

Student 8 (66.7) 4 (33.3) 1.34 (0.29, 6.33) 

Place of Residence 

Rural 5 (55.7) 4 (44.4) Ref. 

Urban 9 (69.2) 4 (30.8) 1.56 (0.64, 3.8) 
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Figure 1: Volta Regional Map with Selected Study Sites 
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Figure 2: Median time (A) and rate (B) of early detection, notification and response to Mpox outbreak, Volta 

Region, 2022 
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Figure 3: Kaplan-Meier Estimate for early mpox detection (A), notification (B) and response (C) in Volta 

Region, 2022 
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Figure 4: Rate of early mpox detection (A), notification (B) and response(C) in Volta Region, 2022 

  

 

 


