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Needs for interventions to improve the surveillance of diseases with epidemic potential in the west region of Cameroon
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ABSTRACT
Background: Epidemiological surveillance is essential for preventing and controlling diseases with epidemic potentials (DEP). Despite its importance, persistent gaps in human resources, knowledge, and the availability of surveillance tools limit system performance. This study aimed to assess the needs for interventions required to strengthen epidemiological surveillance in health facilities within the West Region of Cameroon.
Methodology: A descriptive cross-sectional study was conducted in seven health districts in the West Region of Cameroon from August 2022 to July 2023. Data was collected from 170 health personnel from outpatient and emergency departments using a face-to-face questionnaire and an observation grid. Participants were selected through a combination of purposive and simple random sampling. The study evaluated the rates of detection, notification, and investigation of DEP, the availability of surveillance tools, and the training needs of staff.
Results: The study found that the detection, notification, and investigation rates for DEPs were 84.72%, 61.11%, and 76.54%, respectively. Staff knowledge were 78.2% for detection, 57.1% for notification, and 47.1% for case investigation. Most participants (74.7%) had received training in epidemiological surveillance. However, several essential tools were insufficiently available: 36.7% of facilities lacked notification forms, 45.9% lacked investigation forms, 52.5% had no monitoring or summary sheets, and 73.7% lacked generators. The main needs identified included training on case definitions (24.1%) and the detection and identification of contact cases (22.9%).
Conclusion: The study highlights significant gaps in knowledge, practices, and resource availability for effective epidemiological surveillance in the West Region of Cameroon. While detection and investigation rates were relatively high, there were remarkable deficiencies in staff knowledge and the availability of essential tools. These findings underscore the need for targeted interventions, including enhanced training and improved resource distribution, to strengthen the region's epidemiological surveillance system.
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INTRODUCTION
Epidemiological surveillance is a fundamental pillar of public health, encompassing the systematic collection, compilation, analysis, interpretation and dissemination of health information. Its main objective is to detect, investigate and respond to epidemics, while evaluating health programs and planning health interventions [1,2]. It operates through both passive and active mechanisms and engages actors from public and private health facilities as well as communities across all levels of the health system [3,4]. Epidemiological surveillance is therefore a major social, economic, and scientific priority; mobilizing substantial human, material, and financial resources to safeguard the population’s health in accordance with the guidelines of the International Health Regulations (IHR) of 2005 and the International Surveillance and Response Strategy (ISSR) [5]. Epidemiological surveillance is an essential tool for decision-making in disease prevention and control. It relies on collaboration between various actors such as individuals and institutions, organized to monitor one or more diseases [6]. 
In Africa, sustainable development challenges are hampered by issues such as life expectancy at birth and the overall health situation of the continent. Factors such as economic and geographical accessibility to health services, as well as the development and implementation of effective surveillance policies, pose significant challenges [7]. The dysfunction of surveillance systems, the poor quality of data and the low reporting rates (varying between 10 and 60%) are worrying shortcomings. Studies have revealed insufficient management of health information, characterized by a lack of rigor in reporting and almost non-existent feedback [8].
In Cameroon, research on health personnel's knowledge of epidemiological surveillance shows mixed results: 71.54% of health professionals could define diseases with epidemic potential (DEP), and 77.82% of health facilities had the weekly notification forms [9] . A study in the Dschang, West Region, found that 36.62% of trained personnel did not have display sheets in their health facilities,  and 43.66% of them had low knowledge of case detection and reporting procedures [10]. Understanding health personnel’s knowledge, practices, and available resources is essential for strengthening surveillance performance. This study therefore aimed to assess the needs for interventions to improve the epidemiological surveillance of DEP in health facilities of the West Region of Cameroon. Specifically, we sought to estimate detection, notification, and investigation rates for DEP, evaluate the availability of surveillance tools, and identify staff training needs necessary for strengthening the surveillance system.

METHODOLOGY
Study design, setting and period
We conducted a descriptive cross-sectional study in health facilities in seven out of twenty health districts in the West region of Cameroon namely: Bandja, Dschang, Foumban, Kekem, Kouoptamo, Malantouen and Massangam. Data collection took place from August 2022 to July 2023.
Study population
Withing the health districts, healthcare personnel working in outpatient or emergency departments of selected health facilities (HF) (doctors, nurses, nursing assistants, laboratory technicians) involved in epidemiological surveillance and present or contactable at the time of the visit were included in our study after giving their consent to participate. The staff who were absent at the time of the visit (unreachable when the investigators visited) and explicitly refused to participate were excluded.
Sampling method
Seven health districts (HD) were selected by simple random sampling from among the 20 HDs of the West region. Within these 07 districts, all district hospital-type health facilities (n = 8) were purposively selected and 61 Integrated health centres (IHCs) were selected through a stratified proportional random sampling of both public and private confessional IHC. Finally, in each selected health facility, an exhaustive sampling of all healthcare personnel working in the outpatient and emergency departments, present during the interviewers' visit, was conducted until the fixed sample size was reached.
Data collection and analysis
Data collection was carried out according to a standardized protocol, including a desk review of registers and records, on-site observation and administration of the questionnaire to healthcare personnel, who gave informed consent. Data quality was ensured by daily verification of completeness and consistency, with corrections if necessary, and by direct monitoring by the principal investigator.
Data analysis
Data were managed using Microsoft Excel 2010 and data analysis was done with IBM-SPSS version 20 software. Descriptive analyses included the calculation of frequencies, proportions, means and 95% confidence intervals. Proportions were compared using the chi-square test (χ²) with a significance threshold set at p < 0.05. The distribution of knowledge and practices was studied according to the profession, type of health facility and training of the respondents.
Ethical consideration
The study was approved by the West Regional Ethics Committee for Research in Human Health (Ref) . Authorization was obtained from the Regional Delegate of Public Health for the West Region and the heads of health facilities. An information and informed consent form was provided to each participant; participation was voluntary and anonymous. Data was treated confidentially and stored on secure media.

RESULTS & DISCUSSION
Sociodemographic characteristics
Among the 225 healthcare workers eligible, 170 consented to participate, yielding a response rate of 75.55%. The mean age was 31.96 ± 8.83 years, and women represented 61.8% of participants. Nursing assistants were the most represented professional category (44.1%), and public health facilities accounted for 73.5% of the institutions interviewed. (Table 1).
Overall, 78.23% of participants demonstrated good knowledge of case detection for DEP. Case detection was reported to occur during consultations for 51.2% of respondents, whereas 27.1% relied on standard case definitions. Regarding notification procedures, 57.1% of respondents had good knowledge, with significant differences across sex, profession, and prior surveillance training (p < 0.05). Knowledge of case investigation was adequate in 47.1% of personnel. 
Good notification practices were reported by 84.7% of respondents, and this was significantly associated with prior training in epidemiological surveillance (p = 0.024). Good investigation practices were noted in 30.6% of participants and were also significantly related to prior training (p = 0.006).
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	Frequency (n)
	Proportion (%)
	95% CI

	Total
	170
	100%
	0-100%

	Sex

	Female
	105
	61.8
	54.7 - 68.8

	Male
	65
	38.2
	31.2 - 45.3 

	Age group

	17 – 27 years
	55
	32.4
	24.7 - 39.4

	28 – 37 years
	85
	50.0
	42.4 - 58.2

	38 years and above
	30
	17.6
	11.8 - 22.9

	Occupation

	Doctor
	11
	6.5
	2.9 - 10.6

	Nurse
	74
	43.5
	35.9 - 51.2

	Caregiver
	75
	44.1
	37.1 - 51.2

	Lab technician
	10
	5.9
	2.4 - 9.4

	Staff specialty

	Epidemiology / Public Health
	1
	0.6
	0.0 - 1.8

	Public health
	5
	2.9
	0.6 - 5.3

	Non-Specialized
	164
	96.5
	93.5 - 98.8

	Category of health facility

	Integrated Health Centers
	114
	67.1
	60.0 -74.1

	District Hospital
	56
	32.9
	25.9 – 40

	Type of health facility

	Private
	114
	67.1
	20.1 -33.5

	Public
	56
	32.9
	66.5 – 80

	Health District (07)

	Banndja
	14
	8.2
	4.7 - 12.4

	Dschang
	15
	8.8
	4.7 - 13.5

	Foumban
	50
	29.4
	22.9 -36.5

	Kekem
	13
	7.6
	3.5 - 11.8

	Kouoptamo
	18
	10.0
	6.5 -15.3

	Malantouen
	43
	25.3
	18.3-32.4

	Massangam
	17
	10.0
	5.9 -14.7



Differences in the level of knowledge and practice regarding detection, notification and investigation of cases
Table 2 presents the differences in the levels of knowledge and practice in case detection, notification and investigation. Health workers who received training had a significantly higher level of knowledge in case detection (88.1%) compared with those who were not trained (67.7%), a difference that is statistically significant (χ² = 11.22; p = 0.024). Conversely, professional category does not appear to influence the knowledge of DEP case definition and case sampling, although a significant difference was noted with of the knowledge of DEP case detection (χ² = 3.036; p = 0.031). Training also improves knowledge of notification (83.3% vs. 62.1%, χ² = 5.426; p = 0.022), but its impact on knowledge in investigation does not reach the threshold of statistical significance (p = 0.064).
In terms of practice, professional category does not significantly influence notification (p = 0.094) or investigation (p = 0.190). In contrast, 77.4% of trained workers correctly follow the procedure compared with 54.8% of untrained workers, a highly significant difference (χ² = 7.502; p = 0.006). The influence of training on notification practices remains limited and statistically non-significant (p = 0.232).
Table 2: Differences in the level of knowledge and practice regarding detection, notification and investigation of cases
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	Table 2: Distribution of means scores of knowledges of DEP case definition, detection and sampling by selected variables

	Variable
	N
	Knowledge of DEP case definition
	Knowledge of DEP case detection
	Knowledge of DEP case sampling

	
	
	Mean (SD)
	Variance
	F
	P-value
	Mean (SD)
	Variance
	F
	P-value
	Mean (SD)
	Variance
	F
	P-value

	Total
	170
	39.99(20.70)
	428.64
	
	
	16.76(19.74)
	389.49
	
	
	15.78(18.33)
	336.12
	
	

	Sex
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Female
	105
	38.25(20.92)
	437.61
	1.964
	0.163
	13.49(17.61)
	310.28
	7.858
	0.006
	12.22(16.06)
	257.79
	10.96
	0.001

	Male
	65
	42.82(20.19)
	407.68
	 
	 
	22.05(21.87)
	478.32
	 
	 
	21.53(20.35)
	414.31
	 
	 

	Age
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	17-27yrs
	55
	42.12(18.38)
	337.99
	0.679
	0.509
	14.84(16.56)
	274.35
	0.457
	0.634
	14.54(16.68)
	278.26
	0.188
	0.828

	28-38yrs
	85
	39.80(22.28)
	496.62
	
	
	17.25(20.96)
	439.41
	
	
	16.27(18.27)
	343.72
	
	

	39yrs+
	30
	36.66(20.25)
	409.94
	 
	 
	18.89(21.77)
	473.77
	 
	 
	16.66(20.99)
	440.58
	 
	 

	Grade
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Assistant Nurse
	75
	39.33(20.25)
	410.19
	0.382
	0.766
	13.33(17.33)
	300.25
	3.036
	0.031
	12.89(15.87)
	252
	2.555
	0.057

	Nurse
	74
	39.41(21.11)
	445.75
	
	
	21.39(22.16)
	490.97
	
	
	19.37(21.01)
	441.57
	
	

	MD
	11
	45.45(19.64)
	393.88
	
	
	7.57(11.46)
	131.26
	
	
	7.53(11.42)
	130.37
	
	

	Lab Tech
	10
	43.33(23.83)
	567.83
	 
	 
	18.33(18.34)
	336.39
	 
	 
	19.99(15.31)
	234.58
	 
	 

	Trained on epidemiological surveillance
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	No
	43
	37.98(20.68)
	427.57
	0.544
	0.462
	10.07(17.49)
	306.02
	6.837
	0.010
	8.91(15.58)
	242.66
	8.427
	0.004

	Yes
	127
	40.68(20.75)
	430.54
	 
	 
	19.03(20.00)
	399.97
	 
	 
	18.10(18.67)
	348.41
	 
	 

	Category of Health facility
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Integrated Health Center
	114
	40.20(19.93)
	397.28
	0.034
	0.855
	18.86(20.14)
	405.62
	3.967
	0.048
	17.54(18.13)
	328.59
	3.242
	0.074

	District Hospital
	58
	39.58(22.37)
	500.59
	 
	 
	12.50(18.32)
	335.8
	 
	 
	12.19(18.39)
	338.15
	 
	 





	Table 3: Level of practice of disease of epidemic potential case investigation

	Variable
	N
	Practice of DEP case investigation

	
	
	Mean (SD)
	Variance
	F
	P-value

	Total
	170
	26.96(25.32)
	641.23
	
	

	Sex
	 
	 
	 
	 
	 

	Female
	105
	25.39(23.58)
	556.02
	1.048
	0.308

	Male
	65
	29.48(27.91)
	779.22
	 
	 

	Age
	 
	 
	 
	 
	 

	17-27yrs
	55
	22.42(21.09)
	444.59
	1.518
	0.222

	28-38yrs
	85
	28.23(26.48)
	701.17
	
	

	39yrs+
	30
	31.66(28.48)
	8.11
	 
	 

	Grade
	
	
	
	
	

	Assistant Nurse
	75
	22.66(22.03)
	485.23
	2.567
	0.056

	Nurse
	74
	32.88(26.60)
	707.53
	
	

	MD
	11
	24.24(34.45)
	1186.82
	
	

	Lab Tech
	10
	18.33(21.44)
	459.86
	
	

	Trained on epidemiological surveillance
	 
	 
	 

	No
	43
	21.32(22.51)
	506.89
	2.891
	0.091

	Yes
	127
	28.87(26.01)
	676.546
	 
	 

	Category of Health facility
	
	
	

	Integrated Health Center
	114
	27.92(24.93)
	621.86
	0.499
	0.481

	District Hospital
	58
	24.99(26.21)
	686.83
	 
	 



Detection, notification and investigation rates of cases over the past six months
Seventy-two suspected DEP cases were recorded, predominantly measles (58 cases). The overall detection rate was83.72%, ranging from 50% for cholera, 60% for acute flaccid paralysis (AFP) to 100% for neonatal tetanus. The overall notification rate for the DEP was 61.11%, and the investigation rate was 79.54% (Table 4).
	Table 4. Effectiveness of surveillance of DEP in health facilities surveyed within last 6 months

	DEP surveillance variables

	Categories
	Cholera
	Yellow fever
	Neonatal tetanus
	Measles
	AFP
	Total

	
Detection of suspected cases of DEP at health facilities
	No Expected
	4
	6
	2
	66
	8
	86

	
	No registered
	2
	5
	2
	58
	5
	72

	
	Detection rate (%) 
	50.00
	83.33
	100.00
	87.88
	62.50
	83.72

	Notification of DEP
	No notified
	1
	3
	2
	35
	3
	44

	
	Notification Rate (%)
	50.00
	60.00
	100.00
	60.34
	60.00
	61.11

	Investigation of DEP
	No Investigated
	1
	2
	2
	27
	3
	35

	
	Investigation rate (%)
	100.00
	66.66
	100.00
	77.14
	100.00
	79.54




Availability of epidemiological surveillance tools
Of the 62 health facilities, 44 (72.2%) had a functional cold chain, 40 (65.6%) had frozen or iced accumulators, 39 (64.0%) had sample transport kits and 33 (54.0%) were equipped with centrifuges. The availability varied considerably across health districts (Table 5).

Table 5 Distribution of monitoring tools
	Distribution of logistics for DEP surveillance by health districts surveyed

	Nature of logistics
	Total
	Bandja
	Dschang
	Foumban
	Kekem
	Kouoptamo
	Malantouen
	Massangam

	
	N
	%
	n
	%
	n
	%
	n
	%
	n
	%
	n
	%
	n
	%
	n
	%

	No of health facilities per district
	62
	100%
	6
	100%
	8
	100%
	12
	100%
	7
	100%
	7
	100%
	14
	100%
	8
	100%

	Has a functional cold chain
	43
	69%
	4
	67%
	6
	75%
	12
	100%
	4
	57%
	4
	57%
	8
	57%
	5
	63%

	Has frozen ice packs
	40
	65%
	3
	50%
	6
	75%
	11
	92%
	3
	43%
	4
	57%
	7
	50%
	6
	75%

	Has a centrifuge
	33
	53%
	3
	50%
	6
	75%
	8
	67%
	4
	57%
	3
	43%
	5
	36%
	4
	50%

	Has sample transportation kit
	39
	63%
	3
	50%
	6
	75%
	9
	75%
	4
	57%
	3
	43%
	10
	71%
	4
	50%

	Has an electrical generator
	16
	26%
	2
	33%
	1
	13%
	4
	33%
	0
	0%
	2
	29%
	4
	29%
	3
	38%

	Has a laboratory
	23
	37%
	2
	33%
	5
	63%
	7
	58%
	2
	29%
	4
	57%
	2
	14%
	1
	13%

	Has an isolation room
	17
	27%
	2
	33%
	4
	50%
	3
	25%
	0
	0%
	1
	14%
	6
	43%
	1
	13%




[bookmark: _Toc141901155]Training needs identified by health personnel
The main needs expressed by staff were training on DEPs case definitions (24.1%), detection and identification of contacts (22.9%), combined training on definition, detection, notification and investigation (25.3%), and all components of surveillance (13.5%) (Table 6).
[bookmark: _Toc141901260]Table 6 : Needs anticipated by health personnel
	Anticipated Needs (N=170)
	Staff (n)
	Percentage (%)

	The definition of DEPs cases
	41
	24.1

	Definition of DEPs cases/Detection of cases
	1
	0.6

	Definition of DEPs cases/ Case detection/ Case notification procedures
	24
	14.1

	The definition of DEPs cases/ The detection of/ The procedures for investigating cases
	19
	11.2

	The definition of DEPs cases/ The detection of
	1
	0.6

	Detection of/Identification of contact cases
	39
	22.9

	All of the above
	23
	13.5

	None
	22
	12.9

	Total
	170
	100



This study assessed the needs for interventions to strengthen epidemiological surveillance of DEPs in health facilities across the West region of Cameroon. Overall, detection and investigation rates were relatively strong; however, notable gaps persist in staff knowledge, notification practices, and availability of key surveillance tools. 
From the 170 health personnel surveyed, 87 (51.2%) of the participants declared that case detection is done during consultations, while 46 (27.1%) looked for cases according to standard definitions, i.e. a good overall knowledge of 133 (78.23%). The distribution of this level of knowledge is significant according to the specialty of the personnel (P < 0.05), which can be explained by the fact that these personnel are specialized in the field. Regarding the reporting of suspected cases of epidemiological alerts, 97 (57.1%) of respondents had good knowledge, with a 95%CI [49.4 – 64.1], compared to 73 (42.9%) in the interval [35.9 – 50.6]. The distribution is significant according to sex, profession and training received in epidemiological surveillance (P = 0.00; P = 0.032; P = 0.022). This result of low knowledge (42.9%) is similar to that observed by Suzie N. et al. (2019) in the district of Dschang, where 43.66% of staff had good knowledge [10] which can be likely due to a larger sample and broader district coverage. Nevertheless, our findings remain lower than Dooh C. et al. (2016) who reported a knowledge level of 86.52% on epidemiological alert case in 08 health districts in Cameroon with a sample of 270 staff [9]. These discrepancies may reflect differences in staff exposure to surveillance activities.
Knowledge of case investigation (47.1%) was also limited, although slightly higher than previously reported in Dschang in 2019 (43.66%), which could be related to the presence of epidemics in the region [10] . Regarding practices, 84.7% had good case reporting practice, significant according to gender (p = 0.009), with 81.9% of doctors having good practices. In comparison, Ofili A. et al. (2003) in Nigeria found that only 23.9% of doctors knew how to fill out the notification forms [11] , and Adebimpe W. et al. (2019) observed 53.3% in southwest Nigeria [11,12]. Training therefore plays a significant role in improving detection, notification, and investigation practices
Detection, notification, and investigation rates varied by disease but generally reflected important weaknesses. While neonatal tetanus showed optimal notification and investigation, diseases like measles and AFP had lower rates, comparable to suboptimal performances reported in Morocco for measles investigations [14]. These shortcomings may be linked to long distances to district health offices and the regional laboratory.
Resource availability remains a critical challenge. A substantial proportion of facilities lacked essential tools, including standard forms, cold chain infrastructure, and generators, findings consistent with reports from Burkina Faso [13]. These limitations directly affect timely notification, sample management, and outbreak response.
In order to our study revealed that almost a quarter of staff want to include case definition, detection and identification (22.9%), the combination of definition-detection-notification-investigation (14.1% and 11.2%), the reception of all information (13.5%) and the absence of expressed need (12.9%) are similar to those reported by Koiné M. et al. (2015) [13] because they share the same realities.
STRENGHTS AND LIMITATIONS
Our study has several strengths such as including different health districts, and assessing several components of the surveillance system, including case detection, notification practices, availability of case definitions, and training needs, which provides a comprehensive understanding of existing gaps and helps identify priority areas for strengthening. However, some limitations should also be acknowledged. The cross-sectional design of the study does not allow causal relationships to be established between the identified gaps and the performance of the surveillance system. Furthermore, part of the information was based on self-reported responses from health workers, which may have introduced social desirability or recall bias. The study was conducted only in the West Region of Cameroon, which may limit the generalizability of the findings to other regions of the country with different health system contexts.
CONCLUSION
This study identified significant gaps in knowledge, practices, and resource availability affecting the epidemiological surveillance of DEP in the West region of Cameroon. While detection (83.72%) and investigation (76.54%) rates were relatively high, notification rates (61.11%) and knowledge of notification and investigation procedures remain insufficient. Essential surveillance tools such as notification forms, investigation forms, cold chain equipment, and generators were lacking in many facilities. Priority needs include strengthened training on case definitions, detection and identification of contacts, and complete surveillance procedures. Addressing these challenges through targeted capacity building, improved resource allocation, and enhanced monitoring will be crucial to reinforcing the surveillance system and improving timely response to DEP.
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