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Introducción: El dengue es un problema sanitario. Objetivos: Analizar los tiempos de noti�cación e 
investigación de casos de dengue y su relación con la pandemia de COVID-19. Métodos: Estudio descriptivo 
transversal basado en registros completos de noti.sp y SISCOVID en Lambayeque (2019–2020). Se compararon 
los tiempos de vigilancia del dengue antes y durante la pandemia, y su relación con casos de COVID-19, usando 
pruebas de Mann-Whitney y correlación de Spearman. Resultados: Entre 2019 y 2020 se noti�caron 1 598 casos 
de dengue en Chiclayo, Lambayeque y Ferreñafe, con mayor número en 2019 (957 casos). En 2020, los casos se 
redujeron a 641, destacando Ferreñafe con una caída de 784 a ocho casos. El 78,8% fueron con�rmados y los 
casos graves aumentaron de uno a trece. La mediana del tiempo de noti�cación se elevó en Chiclayo (de cuatro a 
seis días) y Ferreñafe (de cuatro a 8,5 días), sin cambio signi�cativo en Lambayeque (p=0,398). El tiempo de 
investigación también aumentó durante la pandemia, especialmente en Ferreñafe (de dos a 6,5 días), mientras 
que en Lambayeque se redujo levemente. Se encontró una correlación positiva y signi�cativa entre el retraso en 
la noti�cación de dengue y los casos de COVID-19 (p=0,042), y ningún distrito alcanzó un tiempo óptimo de 
noti�cación, ni antes ni durante la pandemia. Conclusión: La pandemia por COVID-19 afectó negativamente la 
vigilancia del dengue, con aumentos en los tiempos de noti�cación e investigación y cambios geográ�cos en la 
distribución de casos.

Palabras clave: Dengue; COVID-19; Noti�cación de enfermedades; Tiempo; Perú. (Fuente: DeCS- BIREME)
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ABSTRACT
Introduction: Dengue is a public health problem. Objectives: To analyze the noti�cation and investigation 
times of dengue cases and their relationship with the COVID-19 pandemic. Methods: A cross-sectional 
descriptive study based on complete records from Noti.SP and SISCOVID in Lambayeque (2019–2020). Dengue 
surveillance times before and during the pandemic were compared, as well as their association with COVID-19 
cases, using the Mann–Whitney test and Spearman correlation. Results: Between 2019 and 2020, a total of 1,598 
dengue cases were reported in Chiclayo, Lambayeque, and Ferreñafe, with the highest number in 2019 (957 
cases). In 2020, cases dropped to 641, with Ferreñafe showing a signi�cant decrease from 784 to eight cases. A 
total of 78.8% were con�rmed, and severe cases increased from one to thirteen. The median noti�cation time 
increased in Chiclayo (from four to six days) and Ferreñafe (from four to 8.5 days), with no signi�cant change in 
Lambayeque (p = 0.398). Investigation time also increased during the pandemic, especially in Ferreñafe (from 
two to 6.5 days), while it slightly decreased in Lambayeque. A positive and signi�cant correlation was found 
between delayed dengue noti�cation and COVID-19 cases (p = 0.042), and no district reached an optimal 
noti�cation time, either before or during the pandemic. Conclusion: The COVID-19 pandemic negatively 
affected dengue surveillance, increasing noti�cation and investigation times and causing geographical changes 
in case distribution.

Keywords: Dengue; COVID-19; Disease noti�cation; Time; Peru. (Source: MESH-NLM) 
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Infectious diseases have the potential to spread rapidly, 

causing signi�cant losses in health, the economy, and 

social well-being. Epidemiological surveillance is a 

fundamental tool for the timely detection of infectious 

diseases with epidemic potential, allowing for the early 

implementation of containment measures at the local 

level, with the aim of reducing their impact on public 
 

(1-3)health .  In recent decades, the emergence and re-

emergence of arboviruses have posed a considerable 

threat to global health. Arboviruses, known as 

arthropod-borne viruses, are primarily transmitted by 

mosquitoes. Among the most common are dengue 

virus, yellow fever virus, West Nile virus, Chikungunya 
 (4-7)virus, and more recently, Zika virus .

Developing countries have faced recurrent arbovirus 

outbreaks, often worsened by delays in case detection 

and implementation of control measures. Factors such 

as  unplanned ur ban growth,  overcrowding, 

de�ciencies in water and sanitation systems, climate 

change, and migration contribute to the complexity 
 (7)and increasing incidence of these diseases .  In Peru, 

approximately 20 million people live in areas at risk for 
 (8,9)arbovirus transmission .

Over the past �ve years, there has been a sustained and 

alarming increase in dengue incidence, despite 

ongoing control efforts. This trend may be related to 

reduced effectiveness of surveillance and control 

measures, possibly due to the prioritization of resources 

toward managing the COVID-19 pandemic, which may 

have impacted the response to other communicable 
 

(10,11)diseases, such as those caused by arboviruses .

This study aims to analyze the noti�cation and 

epidemiological investigation times of dengue cases in 

the Lambayeque region during 2019 and 2020, and to 

evaluate their correlation with the number of COVID-19 

cases.

INTRODUCTION
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METHODS
Study design and area

A cross-sectional descriptive study was conducted 

using data from the epidemiological noti�cation 

system of the Lambayeque Regional Health Office 

(noti.sp) and the COVID-19 Surveillance System 

(SISCOVID). The study area was the Lambayeque region, 

located on the northern coast of Peru, which presents 

climatic and demographic conditions conducive to 

arbovirus transmission.

Population and sample

All records of dengue cases reported in the noti.sp 

system and COVID-19 cases recorded in the SISCOVID 

system for the periods before and during the pandemic 

were considered. No sampling criteria were applied, as 

all available data provided by the epidemiology office 

of the Lambayeque Regional Health Office were 

included.

Variables and instruments

Variables included noti�cation and investigation times 

for dengue cases, as well as the number of con�rmed 

COVID-19 cases per epidemiological week. These 

variables were obtained from the mentioned 

institutional databases. Surveillance times were 

de�ned as the number of days between the onset of 

symptoms and case noti�cation, and between 

noti�cation and the epidemiological investigation.

Procedures

Database information was cleaned and structured 

before analysis to ensure the integrity and consistency 

of variables. Two analysis periods were identi�ed: 

before and during the pandemic, de�ned based on the 

official declaration of the public health emergency. For 

each period, dengue surveillance times were estimated 
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the Research Ethics Committee of the Universidad 

Católica Santo Toribio de Mogrovejo and by the Ministry 

of Health (MINSA, by its Spanish acronym), ensuring 

compliance with ethical principles for research using 

secondary data.

RESULTS
Between 2019 and 2020, a total of 1,598 dengue cases 

were repor ted in  the provinces of  Chiclayo, 

Lambayeque, and Ferreñafe, with a higher prevalence 

in 2019, during which 957 cases were reported. The 

province of Ferreñafe accounted for the highest 

proportion of reported cases in 2019 (81.9%), whereas 

in 2020 only eight cases were reported in this province. 

Overall, 78.8% of cases were con�rmed through clinical 

criteria and laboratory tests, with 695 con�rmed cases 

in 2019 and 565 in 2020. More than 4% of cases in both 

years presented warning signs. One severe case was 

identi�ed in 2019 and thirteen in 2020. The highest 

proportion of cases occurred among adults and older 

adults. The average age was 36.3 years in 2019 and 36.4 

years in 2020 (Table 1).

as the days between symptom onset and noti�cation, 

and between noti�cation and the epidemiological 

investigation.  Additionally, weekly data on con�rmed 

COVID-19 cases were integrated to explore their 

possible association with variations in dengue 

surveillance times.

Statistical analysis
Measures of central tendency and dispersion were 

calculated to describe noti�cation and investigation 

times. Since the data did not follow a normal 

distribution, the non-parametric Mann-Whitney test 

was used to compare medians between the two 

periods. Spearman's correlation coefficients were also 

estimated to assess the relationship between dengue 

surveillance times and the number of COVID-19 cases. 

Statistical analysis was performed using Stata version 

16. For geospatial visualization of cases, Q-GIS software 

was used to map their distribution in the Lambayeque 

region.

Ethical considerations
The  research  protocol  was  reviewed and approved by 

  
Characteristics n 2019, (%)                                                2020, n (%)

Table 1. Sociodemographic and clinical characteristics of reported dengue cases in the provinces of Chiclayo, 
Ferreñafe, and Lambayeque during 2019 and 2020.

Sex

Male

Female

Age, mean ± SD

Province

Chiclayo

Ferreñafe

Lambayeque

Case type

Probable

Con�rmed

Discarded

Zhou-Chau KA, et al. 

436 (45.6%)

521 (54.4%)

36.3 ± 21.1

135 (14.1%)

784 (81.9%)

38 (4.0%)

75 (7.8%)

695 (72.6%)

187 (19.5%)

322 (50.2%)

319 (49.8%)

36.4 ± 20.6

431 (67.2%)

8 (1.3%)

202 (31.5%)

10 (1.6%)

565 (88.1%)

66 (10.3%)
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Ferreñafe, despite the marked decrease in the number 
of cases, the median noti�cation time rose to 8.5 days. In 
contrast, in Lambayeque, although an increase in the 
average noti�cation time was recorded, it was not 
statistically signi�cant (p-value = 0.398) (Figure 1).

Regarding noti�cation time, signi�cant differences 
were observed between the periods before and during 
the coronavirus disease 2019 (COVID-19) pandemic. In 
the province of Chiclayo, the median noti�cation time 
increased from four to six days during the pandemic. In 

Table 1. Continuation

Type of dengue

Without warning signs

With warning signs

Severe

Age group

Children

Adolescents

Young adults

Adults

Older adults

SD: Standard deviation

Figure 1. Dengue noti�cation time in the provinces of Chiclayo, Ferreñafe, and Lambayeque 
during 2019 and 2020.

Ferreñafe, the median investigation time increased 
during the pandemic, with Ferreñafe showing the 
largest increase—from two to 6.5 days. In contrast, a 
decrease was observed in Lambayeque (Figure 2).

With respect to investigation time, de�ned as the 
number of days between symptom onset and the date 
of epidemiological investigation, variations were also 
observed between both periods. In Chiclayo and 
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Characteristics n 2019, (%)                                                2020, n (%)

912 (95.3%)

44 (4.6%)

1 (0.1%)

130 (13.8%)

81 (8.5%)

192 (20.1%)

397 (41.5%)

157 (16.4%)

613 (95.6%)

15 (2.3%)

13 (2.0%)

73 (11.4%)

62 (9.7%)

141 (22%)

269 (42.0%)

96 (15.0%)
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Figure 2. Dengue investigation time in the provinces of Chiclayo, Ferreñafe, and Lambayeque 
during 2019 and 2020.

was identi�ed (p-value = 0.042), suggesting that as the   
number of COVID-19 cases increased, delays in dengue 
case noti�cation also increased.

Figure 3 shows a scatter plot between dengue 
noti�cation time and the number of COVID-19 cases. A 
s t a t i s t i c a l l y  s i gn i � c a n t  p o s i t i ve  co r re l a t i o n

Figure 3. Scatter plot of dengue noti�cation time and COVID-19 cases in the 
provinces of Chiclayo, Ferreñafe, and Lambayeque during 2019 and 2020.

time. Figure 5 shows that no district achieved an 
optimal noti�cation time, either before or during the 
pandemic, highlighting the need to strengthen 
surveillance processes and health response to 
concurrent communicable diseases.

During the pandemic period, there was an increase in the 
number of districts where the median investigation time 
exceeded 48 hours, as shown in Figure 4. Likewise, 
noti�cation time was notably affected, with more 
districts experiencing delays in reaching an optimal 
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DISCUSSION
In the Lambayeque region, a 19% decrease in reported 
dengue cases was observed between 2019 and 
2020—a trend also reported in other endemic regions 

  (12)of Peru .  However, signi�cant changes were identi�ed 
in the geographical distribution of cases during 2020, 
highlighting an increase in the provinces of Chiclayo 
and Lambayeque, despite the overall decrease In the 
total number of diagnosed cases during 

the pandemic. This reduction was mainly due to an 80% 
decrease in reported cases in Ferreñafe. The literature 
suggests  that  these differences  may have a 
multifactorial origin, including changes in the 
availability of health services, modi�cations in health-
seeking behavior, and variations in epidemiological 
surveillance practices.  Nevertheless, it is important to 
note that this study did not explore these factors in 
depth, which represents one of its limitations. 

Figure 4. Geographic distribution of the median epidemiological investigation time for dengue cases in 
the districts of the Lambayeque region during 2019 and 2020.

Figure 5. Geographic distribution of the median noti�cation time for dengue cases in the districts of 
the Lambayeque region during 2019 and 2020.
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Although an increase in the median noti�cation time for 

dengue cases in 2020 was documented—reaching 10.5 

days—more detailed analysis is needed to fully 

understand its impact on disease incidence and 

management. At the regional level, in the Americas, a 

reduction in the incidence of arboviral diseases has 

been reported, with approximately 500,000 fewer cases 

between 2019 and 2021, attributed to social distancing 

and lockdown measures implemented in response to 
 (13)the COVID-19 pandemic .  

Similarly, in Germany, a signi�cant decline in cases of 

vector-borne diseases such as dengue and malaria was 

reported, with reductions of 75.1% and 73.0%, 

respectively, compared to expected cases. These 

decreases have been attributed to non-pharmaceutical 

interventions such as travel restrictions and border 

closures, which limited the importation of non-
 (14)endemic infectious diseases into that country .  

In the present study, a signi�cant disruption in the 

timeliness of dengue case noti�cation was observed, 

particularly in the province of Ferreñafe. Differences in 

noti�cation times were identi�ed before and during the 

pandemic in the provinces of Chiclayo and Ferreñafe, 

along with a statistically signi�cant correlation between 

increased dengue case noti�cation time and the rising 

number of COVID-19 cases. This pattern could be 

related to an overload on the surveillance system and 

the prioritization of resources toward pandemic 

response. 

The association between delays in dengue case 

noti�cation and the rise in COVID-19 incidence 

suggests additional pressure on health services during 

this period. These �ndings reinforce the need to 

strengthen surveillance and noti�cation systems to 

effectively address concurrent epidemics. Similar 

situations have been observed in Brazil and Mexico, 

where  a  decrease   in    dengue   incidence     coincided 

 (15,16)with a rise in COVID-19 cases .  , suggesting 

underreporting or delays in dengue case detection due 

to the redeployment of epidemiological surveillance 
  (17,18)teams during the pandemic .   These results highlight 

the need to improve the efficiency of epidemiological 

surveillance and establish effective communication 

strategies to ensure early detection and better control 
 (19)of dengue outbreaks .  

Additionally, the discussion can be enriched by 
 (20)comparing these �ndings to a global study .  that 

analyzed trends in �avivirus infection incidence across 

204 countr ies  and repor ted an annual  age -

standardized incidence rate decrease of 8.4% between 

2016 and 2019, followed by stabilization between 2019 

and 2021—a period coinciding with the COVID-19 

pandemic. These data support the hypothesis that non-

pharmaceutical interventions implemented during the 

pandemic may have in�uenced the reduction in 

arbovirus transmission across various regions.

Among the limitations of this study is the use of 

secondary data from administrative records, which may 

be subject to underreporting, data entry errors, or 

incomplete variables. Moreover, contextual variables 

were not included, nor were individual factors related to 

access to healthcare, risk perception, or coverage of 

vector control activities evaluated, limiting the causal 

interpretation of the �ndings. On the other hand, a 

strength of this study lies in the inclusion of all reported 

cases in the Lambayeque region over a two-year period, 

providing a comprehensive perspective on dengue 

surveillance behavior before and during the COVID-19 

pandemic. 

Furthermore, the temporal and geospatial analysis 

allowed for the identi�cation of relevant patterns to 

guide targeted interventions and strengthen the health 

system's capacity to respond to concurrent public 

health emergencies.
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CONCLUSION
This study describes variations in the dynamics of 
dengue case noti�cation and investigation in the 
Lambayeque region between 2019 and 2020, a period 
during which the COVID-19 pandemic also occurred. 
Changes were obser ved in the geographical 
distribution of cases, an overall reduction in the number 
of noti�cations, and an increase in surveillance times in 
certain provinces. Furthermore, a correlation was 
identi�ed between the increase in COVID-19 cases and 
delays in dengue case noti�cation. This study provides a 
comprehensive overview of dengue dynamics in 
Lambayeque and highlights the coexistence of  

epidemic outbreaks, as well as the need to strengthen 
epidemiological surveillance systems in complex 
scenarios. Adapting public health strategies is crucial to 
respond to future threats posed by vector-borne 
diseases. The reduction in reported cases should be 
interpreted with caution, as it does not always re�ect 
lower transmission. Factors such as limited access to 
healthcare services, changes in health-seeking 
behavior, and de�ciencies in reporting systems may 
contribute to underreporting. Therefore, it is essential 
to keep surveillance systems and preventive measures 
active, even in contexts of an apparent decline in cases.
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