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Chapter ! 

It is questionable whether the process of disease surveillance is found useful, or 

attractive by the responsible health workers in sub-Saharan countries. Diseases 

under surveillance are just one of many problems, and often there is no immediate 

solution offered to the problem detected. In contrast, epidemiologists claim that 

surveillance is the most powerful mechanism to control infectious diseases and 

some also prove it. Necessary for many countries in sub-Saharan Africa is a realistic 

approach to surveillance. Instead of claiming that effective surveillance is 

indispensable to control infectious diseases, improvements should be made first in 

treatment of these diseases in addition to investments in public health programmes. 

Routine surveillance for infectious diseases should be limited to these programmes 

that offer effective interventions. 
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8.1 Yellow fever 
Since the late 1980s, there has been a resurgence of yellow fever (YF) in South America 

and sub-Saharan Africa. In South America, YF presently is exclusively sylvatic, and of nine 

endemic countries, six (Bolivia, Brazil, Colombia, Peru, Equador, French Guyana) reported 

outbreaks in the period 1993-1998. The potential for large-scale urban epidemics continues 

to exist in South America; Ae aegypti control programmes collapsed in the 1970s and Ae 

aegypti density and habitats have expanded since, in both urban and rural environments.12 

In Africa, both sylvatic and Ae Aegypti-bome epidemics occur. Of the 34 countries considered 

at risk for YF, ten reported outbreaks in the period 1993-98; all but one from west African 

countries.3 While periodic outbreaks of YF have been reported from Sudan (1940; 1959), 

and Ethiopia (1959; 1960-62; 1966), epidemic transmission has not been documented in 

Kenya, prior to 1992 (Chapter 2). Thus, epidemic YF is infrequent in East Africa. 

Only limited attempts have been made to define the incidence of endemic infection. It is 

likely that endemic yellow fever activity is geographically focal, that it varies considerably 

from year to year (due to vector-, host-, and weather-related factors), and that it causes 

thousands of unrecorded deaths annually in west Africa.4 5 Natural history studies of YF in 

Uganda - during a 30 year period - revealed that the disease is enzootic in most of central, 

south and west Uganda (Chapter 2), but human infections were infrequent, and rarely 

fatal. Molecular studies indicate that YF viruses from Sudan, Ethiopia, Uganda, Kenya and 

the Central African Republic form a group that is distinct from YF viruses collected in West 

Africa and South America.6 Strains within a topotype show considerable genetic stability 

over time, indicating that epidemics arise from local sources, rather than long-range 

introductions. Studies documenting endemic YF are important because they support the 

rational for preventive immunisation. 

YF vaccination is the only effective public health option to prevent YF virus infection. YF 

vaccine immunity is presumed to be life long,a and revaccination is not a requirement of a 

national disease prevention strategy. To prevent an epidemic, the required prevalence of 

immunity is estimated to be between 80%-90%. At present, using 1997 figures, only 2 of 

34 countries (Côte d'Ivoire and the Gambia) considered to be at risk for YF infection in 

Africa, have achieved 50% immunisation coverage, while other countries reported a lower 

coverage.' In the absence of adequate vaccine immunity of the population most countries 

rely upon emergency immunisation programmes to control YF. Therefore, early recognition 

of YF cases through effective laboratory-based surveillance should be promoted. 

a For purposes of international travel, YF immunity after vaccination is certified for 10 years. 
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8.1.2 Yellow fever surveillance 

In addition to improved laboratory capacity to diagnose YF, WHO recommends the 

initiation of country-wide surveillance coverage, development of a sensitive syndromatic 

definition,7 1 and integration of YF with other surveillance initiatives (within 18 diseases0 

targeted for surveillance). 

Of 34 countries considered to be at risk for YF infection, eight have laboratories that are 

set up to monitor for YF virus and / or antibodies.3 Since 1994, participants from 21 African 

countries received training in how to perform an I g M ELISA assay for YF diagnosis8 9 - the 

routine test of choice - through workshops, which were given either exclusively for YF 

diagnostic techniques or in combination with polio diagnostic techniques.10 However, it is 

not clear to what extent the trainees are actually in the position to perform the test. It 

appears that training (and provision of reagents) in its present form is not sufficient to initiate 

laboratory-based surveillance for YF in many sub-Saharan countries. In addition, two of six 

west African countries reporting YF activity in 1996 and 1997 (Côte D'Ivoire and Nigeria), 

each with laboratory capacity for YF diagnosis, did not utilise existing laboratory facilities to 

confirm the diagnosis of suspected cases that occurred within their borders/ According to 

Tomori, countries do not utilise available laboratory capacity for YF diagnosis, because either 

they are not aware of the facilities or the laboratories are inaccessible to them.10 

A limiting factor in the effective surveillance of YF is the lack of an inexpensive and 

simple diagnostic test kit that can be used in field sites. To our knowledge no such kit for 

YF is presently under development, and the I g M ELISA assay remains the test of choice. 

Following YF workshop-based training, it is planned that participants will be supported to 

set up the I g M ELISA assay in their country. This requires both on-the-job training as well as 

establishing a quality control programme, which can be supported and supervised by the 

nearest laboratory with advanced capacity to diagnose YF. For confirmatory testing such 

laboratories need access to accredited reference laboratories. 

YF is a unique disease with a unique ecology and epidemiology. Because large parts of 

many countries are not likely to be at risk of YF transmission, it is not clear why WHO 

insists that YF surveillance should be carried out country-wide. To sustain surveillance in a 

limited geographical area considerable efforts are required already. Selective surveillance 

in high risk areas is needed, and sentinel centres should be well positioned to detect the 

emergence of YF from its endemic zone (Chapter 4)." 

The suggested 18 communicable diseases/syndromes include: Epidemic prone diseases (cholera, 
bacillary dysentery, plague, measles, YF, meningococcal meningitis, viral haemorrhagic fever); Diseases 
targeted for eradication, and elimination (dracunculiasis, poliomyelitis, and neonatal tetanus, leprosy, 
respectively) Other diseases of public health importance (diarrhoea (<5 yr children), pneumonia (<5 
yr children), HIV/AIDS, STDs, malaria, trypanosomiasis, tuberculosis, onchocerciasis.* (*not mentioned 
in WHO-AFRO strategy document). 
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A syndromatic definition for severe YF, usually based on fever, haemorrhages and jaundice, 

already exists, but may be further simplified. Surprisingly, the 18 diseases targeted for 

surveillance include both YF, and viral haemorrhagic fever (VHF). One clinical diagnosis of 

YF/VHF should be the preferred option for routine surveillance purposes at district level. 

The author shares Monath's opinion that the case definition of severe YF can be limited to 

jaundice." From an operational point of view, such a definition is relatively easy to 

communicate to peripheral level health workers. Active surveillance of YF in eastern Nigeria 

during a non-epidemic period (1970-71) provided evidence that between 2-5% of patients 

admitted with jaundice had YF.4 This implies that appropriate sample sizes are needed to 

reflect the probability that patients with jaundice in high risk areas will have yellow fever.11 

The potential to develop a syndromatic definition for mild YF will be limited; the majority 

of YF cases are mild, sub-clinical infections, and it will not be possible to distinguish mild 

cases of YF, from other febrile illnesses. 

It is questionable whether surveillance of 18 diseases can be conducted effectively. No 

examples have as yet demonstrated effective integrated disease surveillance in sub-Saharan 

Africa, and its development is likely to take time. It is to be feared that public health 

workers will look at YF surveillance as an issue that will be addressed following the 

implementation of a nationwide integrated surveillance programme, without realising that 

YF surveillance requires a specific approach with sentinel sites collecting specimens from 

all jaundiced patients. 

.1.3 Yellow fever surveillance in Kenya 
The delay in diagnosing YF in Kenya (Chapter 3) exemplifies ineffective routine disease 

surveillance and lack of laboratory-capacity to diagnose YF, typical of many sub-Saharan 

countries. In 1993, a laboratory-based sentinel surveillance programme for YF has been 

instituted at the Virus Research Centre of the Kenya Medical Research Institute (VRC-KEMRI), 

in Nairobi. The goal of the programme is to document ongoing transmission of YF virus in 

areas in, and around, the YF outbreak area (1992-93), and to facilitate epidemic preparedness 

through rapid diagnosis of suspected cases of YF. Following confirmation of YF transmission 

in humans, YF vaccinations should be administered to the population at risk for infection. 

Between 1993-95, sentinel surveillance (utilising 18 sentinel sites) documented a low 

level of continued enzootic/endemic transmission in and around the outbreak area. Ten 

(7%) of 150 patients meeting a clinical case definition showed evidence of recent infection 

with YF virus (Chapter 4). Three (30%) of these 10 patients died; two had an unknown 

history and one had no history of YF vaccination. In the mass YF campaign in Kenya in 

1993 no vaccination cards were given for logistic reasons, limiting the ability to confirm 

the history of YF vaccination. One of the three fatal patients with confirmed YF (onset of 
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illness: March 1994), lived in Songhor, Nandi District, far outside the known endemic area 

and had no history of travel to the YF-endemic area in the two weeks prior to disease 

onset. In 1997, following rumours of haemorrhagic illness in Songhor, Nandi District, 

seroepidemiological investigations were conducted and no evidence of YF virus transmission 

was found (L. Dunster, personal communication). Further studies are necessary in and 

around Songhor area, Nandi District to establish whether enzootic YF transmission is present. 

Little is known of the safety and immunogenicity of YF 17D vaccine in HIV-infected 

infants and adults.12 Unpublished field observations of the mass YF vaccination campaign 

in Kenya included 4 patients who may have developed postvaccinal encephalitis in a period 

of two weeks following administration of YF vaccine. Two of these four patients had cases 

with a fatal outcome, a child of 6 months of age with a presumed negative HIV status, and 

an adult with AIDS, who died at home. These observations were recently used to suggest 

a higher incidence of central nervous system complications following vaccination with 17D 

vaccine than would have been expected from the previous literature.13 Despite the fact 

that tens of millions of doses of YF 17D vaccine have been administered in sub-Saharan 

countries since 1965, only 17 cases of central nervous postvaccinal encephalitis have ever 

been reported, of which 16 were relatively benign and without sequelae and 1 was fatal. '4 

Observations in Kenya were limited to hospital-based surveillance, other adverse effects 

were not documented and no information was available on prevalence of encephalitis in 

the population. Thus limited meaning can be attributed to these findings, especially because 

causes of death were not well documented. However, monitoring of adverse effects during 

mass campaigns deserves greater emphasis. This can be supported by provision of 

vaccination cards that contain instructions where to report to when ill in a period of two 

weeks following vaccination. 

In 1995, following reports of continued transmission of YF in and around the endemic 

area, YF vaccines were purchased, but not routinely administered,15 16 showing an inadequate 

public health response. Recently, however, a YF vaccination campaign was organised to 

increase YF vaccine coverage in the population of the districts affected in the 1992-93 epidemic 

(L. Dunster, personal communication). This area includes the current President's birthplace,17 

and it appears that 'political will' has been an important factor in the decision to immunise 

and sustain YF surveillance in Kenya. 

The laboratory-based YF surveillance programme would have benefited from a surveillance 

support system, i.e. a system that assists with the transportation of specimens from the 

periphery to the central level. However, no such system functions effectively in Kenya, and 

specimens had to be collected by a centrally based 'YF team'. Consequently, sentinel 

surveillance sites waited till the YF team from Nairobi visited the health facility to collect 

specimens form suspected YF patients (which were kept frozen in the health facility). Visits 
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were usually made once every six weeks, limiting the ability to early detect epidemic 

transmission of YF. 

In 1997, Senegal set up a sentinel surveillance system including 70 sentinel sites which 

uses filter paper discs for collection and transportation of blood samples.18 ' This technique 

is inexpensive and specimens can be mailed to the laboratory. In 1993, when sentinel 

surveillance in Kenya was initiated, we were not aware of this technique. In a recent East 

African RVF investigation filter paper discs collected by one team did not seem to réhydrate 

in diluent for some reason, while for most other strips meaningful results were obtained 

using I g M and IgG ELISA tests. (R. Swanepoel, personal communication). Filter paper discs 

are an excellent tool for effective, timely YF surveillance, and further research is required to 

assess its value as compared to traditional blood collection methods. Such research may 

not be very exciting but deserves strong support. 

The following lessons can be learned form the institution of the YF programme in Kenya. 

First, investments are necessary to establish a functional YF/VHF laboratory. Alternatively, 

existing laboratory capacities could be shared and better used. The development of HIV/ 

AIDS research facilities in many developing countries may allow for such collaboration. The 

notion should be promoted that research programmes should seek opportunities to 

collaborate in public health surveillance. One such opportunity was not used in the period 

1993-95; a viral hepatitis B research programme, located next to the YF laboratory, 

constituted a potential source of specimens of jaundiced patients that could have been 

tested for anti-YF virus antibodies. 

Second, networking is crucial to establish a YF surveillance programme. Sentinel surveillance 

sites need to be established and patterns of communications with them established. Although 

YF surveillance may be initiated by local and / or central health authorities, the initiative 

usually rests with a laboratory with diagnostic capacity for YF. Supervision of health workers, 

provision of results to the appropriate health authorities, and follow up of reported cases are 

tasks that lay outside the responsibility of laboratory-based health workers. The difficulties of 

these tasks are often insufficiently addressed when a surveillance programme is initiated, 

and justify posting of epidemiological support staff at the laboratory. It is important that 

these persons facilitate the connection between health authorities at central and at peripheral 

level, NGO health facilities, and the laboratory. An alternative source of support could be 

obtained from the immunisation programme. The National polio laboratory is usually located 

at a Virus Research Centre and collaboration with the YF surveillance programme in terms 

of transportation of specimens and provision of feedback of results should be promoted. 

Third, research partners (both in-country and overseas) need to be identified. An active 

surveillance programme should conduct studies of endemic YF transmission involving 

humans, through surveys of febrile patients or through sero-prevalence surveys, which 
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may use aliquots of human sera kept in serum banks. In Kenya, such studies should be 

conducted in areas adjacent to the outbreak area {Chapter 3 and 4). Studies to elucidate 

YF maintenance cycles (natural vertical transmission; vertebrate hosts)19 in Kenya appear 

to be of secondary importance. They are costly in relation to their significance from a 

public health point of view. 

In summary, YF is an infrequent disease in East Africa, its case definition may be simplified 

to jaundice only; surveillance should be focussed on areas at risk for infection, conducted 

at sentinel sites, and include studies that attempt to determine endemic YF transmission. A 

surveillance programmes should start small and the establishment should preferably be 

initiated through collaboration with existing research activities, and public health 

programmes. Research to assess simple blood specimen (e.g. filter paper discs) collection 

and transport methods should be promoted. 

8.2 O'nyong-nyong fever surveillance 
O'nyong-nyong (ONN) fever, caused by infection with a mosquito-borne central African 

alphavirus, is an acute, nonfatal illness characterized by polyarthralgia. Epidemics of ONN 

fever have been documented twice in Africa (1959-62; 1996-97). The disease is not listed 

in routine surveillance systems. 

In 1994 and 1995, in west Kenya, expanded sentinel YF surveillance activities revealed 

renewed activity of ONN virus: almost a third of the febrile in-patient population had a 

recent alphaviral infection (32% and 29%, respectively; Chapter 4). The observation of 

recent ONN viral infections in Kenya was particularly interesting, since these infections 

occurred two years before transmission in epidemic proportions was recognised in Uganda. 

A population based seroprevalence (n=244) survey was used to estimate infection and 

attack rates of ONN fever in Uganda {Chapter 5). Large differences in infection and attack 

rates between ONN fever-affected study sites and comparison sites were documented. These 

marked geographic differences in human infection rates presumably reflect the relative 

proximity to the larval habitat of An. funestus, the most likely primary vector of ONN virus in 

this epidemic.20 

Results of seroprevalence studies in Kenya and Uganda {Chapter4 and 5) were inconclusive 

with regard to the inter-epidemic transmission of ONN virus. If ONN virus was highly endemic 

in both areas during the inter-epidemic period, then an increasing prevalence of ONN virus 

infection associated with increasing age would be expected among persons born after the 

previous ONN fever epidemic had ended (1962). In both studies, no significant age trends 

of ONN seroprevalence were demonstrated, suggesting a low level of ongoing endemic 

transmission in the area. 
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Detection of ONN fever has very little meaning for patient management and only remote 

implications for public health. ONN fever usually does not require hospitalisation and only 

supportive treatment can be offered. The diagnosis requires diagnostic facilities available 

only in virological laboratories, and with the possible exception of the routine use of mosquito 

bed nets, no practical measures currently exist for the prevention and control of ONN fever. 

Ideally, the public health response to a suspected epidemic of ONN fever or other viral 

illness would include sophisticated and timely laboratory support, both to confirm the 

etiologic agent and to help track the epidemic geographically and temporally. Unfortunately, 

in most sub-Saharan countries, strong laboratory support for epidemic investigations is 

often either unavailable or not available in a timely fashion. For this reason, we evaluated 

various purely clinical case definitions of ONN fever for public health surveillance purposes 

(Chapter 6). The combination of fever, polyarthralgia, and lymphadenopathy is associated 

with the best combination of specificity (83%) and sensitivity (61 %). Obviously, because of 

its limited sensitivity and specificity, such a definition may be useful as an epidemiologic 

tool but has little or no place in the clinical diagnosis or management of individual patients. 

In summary, detection of ONN fever has little meaning for patient management; 

investigations of epidemic ONN fever showed large differences in infection and attack rates 

between ONN fever-affected study sites and comparison sites; the public health response to 

an ONN fever epidemic should be ascertainment of the geographic distribution and movement 

of the epidemic; and a clinical case definition of ONN fever may be useful as an epidemiologic 

tool, but has little or no place in the clinical diagnosis or management of individual patients. 

8.3 Leptospirosis surveillance 
Leptospirosis is endemic in most tropical countries and may be mistaken for dengue or 

dengue haemorrhagic fever, in areas where both occur.2' n In 1994, the last year national 

surveillance was required for leptospirosis, 22 of the 38 reported cases in the United States 

occurred in Hawaii, and 2 cases were reported from Puerto Rico (PR).23 

Leptospirosis has rarely been reported in PR, although in the period of 1948 to 1952, 

208 cases of leptospirosis and an island-wide seroprevalence of antibody to Leptospira of 

14% were documented.24 Our study demonstrates the utility of a dengue surveillance 

system to detect an epidemic of leptospirosis, which otherwise, most likely, would have 

gone unrecognised (Chapter 7). Eighteen (86%) of 21 confirmed patients were male, 

including one patient who died. Further testing of specimens of an additional 16 suspected 

dengue fatalities, with onset of illness in 1996, revealed 5 patients who had laboratory 

confirmed leptospirosis, while in five other patients laboratory results confirmed dengue. 

This high proportion of leptospirosis in presumptive fatal dengue cases was unexpected. 
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A similar proportion of leptospirosis among fatal dengue cases was demonstrated in 1997.25 

Severe leptospirosis has a significant risk of fatal outcome, which can be prevented by 

early use of appropriate antibiotics. Our study shows that jaundice, eye pain, and diarrhoea 

in dengue-negative patients was significantly associated with leptospirosis. Because jaundice 

is relatively uncommon in cases of dengue, patients with jaundice and a dengue-like illness 

should be treated for leptospirosis until proven otherwise. 

One of a surveillance system's functions is to provide feedback to physicians on the 

suspected diagnosis, thus contributing to correct patient management and care. Results 

from our study suggest that leptospirosis in PR is a significant public health problem. Clearly, 

differential diagnostic studies as part of the dengue surveillance programme will contribute 

to greater awareness of leptospirosis among clinicians and public health workers in PR. 

Thus, from a public health point of view, leptospirosis surveillance should be added to the 

existing surveillance system of dengue fever. 

As in many countries where leptospirosis is endemic, no laboratory test for leptospirosis 

is available in PR. The leptospirosis dipstick assay (LEPTO-DST)26 measures /.epfosp/ra-specific 

IgM antibodies which are usually detectable from day six or seven following disease onset. 

It is simple to perform, provides a result within 3 hours and can be conducted in situations 

where there is no laboratory. 

The LEPTO-DST has not yet been submitted for approval to the Food and Drug 

Administration, since it has been introduced only quite recently. CDC should study its 

performance as compared to classic diagnostic tests. If comparable, it should promote its 

registration and wide scale introduction for routine use as soon as possible. 

Kuno ef a/, (at CDC) evaluated an IgM immublot kit for dengue diagnosis.27 The kit was 

not recommended in its present form, but with further proposed technical modifications a 

sensitivity and specificity were obtained of 80.3% and 94.5%, respectively.27 These results 

are comparable to those obtained with the anti-dengue IgM ELISA,28 the routine test of 

choice, and wide application of the kit in diagnostic laboratories is foreseeable. 

Introduction of rapid dengue diagnostic assays to health facilities will minimise the need 

to submit specimens for dengue diagnostic testing in the future. In this respect, CDC may 

want to promote a new role of the laboratory-based dengue surveillance system in PR. 

Surveillance for dengue can be maintained through a sentinel programme that focuses on 

dengue, and dengue haemorrhagic fever (DHF). Sentinel surveillance for dengue will thus 

have a signal function for the presence of dengue activity in PR. Quality control of dengue 

diagnostics kits will be an essential component of this sentinel programme. In addition, 

and because physicians will be likely to utilise rapid diagnostics for multiple antigens, 

differential diagnostic testing of specimens submitted to the dengue laboratory will be a 

necessary function of the laboratory. 
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Surveillance of leptospirosis will fit perfectly in a new role of the dengue surveillance 

system. Diagnostic testing for leptospirosis should be conducted at health facilities. Public 

health surveillance for leptospirosis, with the aim to detect a significant increase of 

leptospirosis in PR, however, can be conducted through testing of specimens negative for 

dengue. Surveillance of suspected fatal dengue and DHF patients receives substantial 

attention for various reasons in PR. Similarly, specimens from these patients should also be 

tested for leptospirosis. The island-wide surveillance system for acute febrile illnesses in PR 

is a unique public health effort which is currently under-utilised. Adaptations to a different 

role are necessary. 

In summary, health facility-based leptospirosis surveillance (through commercially available 

diagnostics), supported by a programme that investigates leptospirosis in dengue negative 

specimens and reported fatal cases of dengue or dengue haemorrhagic fever, will most 

probably contribute to increased knowledge of leptospirosis and improved patient care in 

PR. Patients with jaundice and a dengue-like illness should be treated for leptospirosis until 

proven otherwise. 

8.4 Managing infectious disease surveillance 
The eradication of smallpox has demonstrated that surveillance is an indispensable tool 

to serve programme objectives.29 Management, by definition, is the technique of controlling. 

A surveillance system consists of three components, i.e. data collection, data analysis, and 

response; effective management implies control over these three components. 

In the dengue surveillance system in PR, CDC manages data analysis, which includes 

laboratory testing of specimens, and the PR Health Department manages collection and 

transportation of specimens from suspected dengue patients, and response to dengue 

activity on the island. The main goal of the programme is to facilitate effective dengue 

control, which is principally based on source reduction through the elimination of breeding 

sites of Aeaegypti vectors.30 Presumably, laboratory-based information on dengue activity 

is the stimulus to generate community action, such as clean up campaigns, to eliminate 

breeding sites. Thus, the 'dengue public health programme'1 consists of a laboratory-

component and a community component to dengue activity. 

The question is how much laboratory-based information on dengue activity is required to 

facilitate the implementation of dengue control measures? The time between onset of 

disease illness, specimen transportation to the laboratory, and availability of test results 

Secondary outcomes of the dengue surveillance programme, e.g. health worker education in correct 
management of dengue, and DHF, the role of dengue virus detection, and entomology research will 
not be discussed. 
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averages 3-4 weeks, but may routinely range from 1-7 weeks (CDC - unpublished 

information). Morrison ef a/, showed that the temporal evolution of a dengue epidemic in a 

small village in PR was rapid, and affected a wide geographic area within seven weeks of the 

first reported cases of the season.3' In Singapore, where dengue control is strictly regulated 

and includes law enforcement, source reduction of dengue vectors has been extremely 

successful. Despite these efforts, epidemic dengue transmission continued to occur.32 

Morrison et al. recommend the implementation of dengue control measures to the entire 

municipality, rather than to areas immediately surrounding houses of reported cases.31 

Given that rapid response to reported cases of dengue, in- and out-door spraying, and 

successful elimination of Ae aegypti breeding sites in Singapore does not lead to prevent 

epidemic dengue transmission, it is questionable whether this recommendation will yield 

any effect. Studies are needed to establish whether or not the experience in Singapore 

also applies to the situation in PR, before any intervention to interrupt dengue transmission 

is recommended. 

In PR, effective response to dengue activity has not been documented,33 and the impact 

of the dengue public health programme on dengue transmission is questionable. The 

dengue programme has not been able to evaluate its performance, because components 

of data collection, analysis, and response function relatively independently, and are not 

controlled by one authoritative body. The crucial question is whether surveillance contributes 

to the control of infectious diseases. Because an effective intervention to stop dengue 

virus transmission does not appear to exist, presently, the role of surveillance to control 

dengue should not be over-emphasised. 

Routine surveillance should be promoted only for those diseases for which an effective 

intervention for its control can be offered through a public health programme. Therefore, 

it is tempting to promote the implementation of disease specific, vertical, programmes for 

prevention and control of YF, and leptospirosis. 

Vertical programmes, characterised by a top-down infrastructure, of which surveillance is 

an essential component, facilitate the implementation of control measures. However, these 

programmes are often donor-driven,34 i.e. sustainable through significant external financial 

input, and usually focus on a single disease. The Global polio eradication initiative has been 

criticised by Taylor et al. for concentrating on one disease only, acquiring public health 

funds that can not be spent on other issues, and for excessive 'top-down pressure' generating 

negative feelings about repeated visits for only one purpose.35 Lee era/, reject this criticism 

because the purpose of polio eradication is to rid the world of a crippling disease, and 

strengthening of health services should be a secondary gain.36 

Diminishing resources to sustain vertical programmes, and duplication of public health 
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efforts, do not justify the promotion of disease specific surveillance programmes in 

developing countries. Thus, surveillance for YF, and leptospirosis should be integrated 

within a broader context of infectious disease surveillance. 

At present, health sector reform0 aims at decentralised, and integrated health services 

at district level in most sub-Saharan countries. This implies that funds for infectious disease 

control will become increasingly available at district level. With respect to disease surveillance, 

systems of data collection, analysis, and response will be handled by the district health 

authorities. 

Sufficient expertise at district level may not exist to direct integrated infectious disease 

surveillance. Integration may jeopardise the strength of existing programmes, because 

some central level coordination is required to maintain and monitor the standards of 

performance of effective control programmes. For example, this concern is expressed by 

Becx and Broekmans with respect to tuberculosis (TB) control.37 In spite of these reservations 

YF surveillance should be conducted within a multi-disease surveillance programme, including 

other epidemic prone - and vaccine preventable - diseases, such as meningitis, measles, 

and polio. To our knowledge, no such programme is currently operational in sub-Saharan 

Africa, and there is ample evidence, hereunder presented in brief, that the development of 

an integrated infectious disease surveillance system is a difficult process. 

For most health workers in sub-Saharan Africa the process of surveillance is not likely to 

be very useful or attractive. Apart from the worrying lack of supervision and feed back, 

effective medication for many diseases is often not available. Van Lerberghe ef a/, described 

this wryly: "the problem is that the vicious circle of low quality, low staff morale, low 

confidence and inadequate funding has been going on for so long that many professionals 

and users no longer can imagine that a hospital or health centre can work in a different 

way."38 In order to increase the motivation of peripheral health staff to carry out surveillance 

curative services (and diagnostic services) need to be improved at district level. 

Decentralisation in all its aspects is incompatible with infectious disease surveillance for 

those diseases that require laboratory testing. Because limited laboratory capacity will be 

available at district level, disease surveillance will primarily depend on clinical recognition 

of diseases. A two year study among US Navy physicians in south Vietnam showed that 

epidemiologic data and laboratory reinforcement of clinical impressions resulted in a marked 

improvement in the accuracy of the attending physician's clinical diagnosis as the study 

Decentralisation can generally be defined as the transfer of responsibility for planning, manage
ment and resource raising and allocation, away from the central government to district level. The 
dynamics of decentralisation involve a restructuring of the state system that has significant implications 
for systems of political domination, access of groups to the centres of decision-making, and the 
character of public policies (Paul Hutchinson, World Bank: unpublished data). 
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progressed.39 Standardisation of case definitions, training in clinical case diagnosis and 

management, and supervision of health workers are labour intensive, and costly tasks, 

especially when training concerns more than one disease. 

A recent assessment of infectious diseases surveillance systems in Tanzania (Joint mission 

report MOH, USAID, CDC, and WHO, EHP Activity 490CC, 1999) showed the presence of 

five health facility-based infectious diseases surveillance systems. These include: the National 

Health Management System, the Infectious Disease Week Ending system, systems for 

surveillance of HIV/AIDS and STD, TB and Leprosy, and acute flaccid paralysis (AFP). Standard 

case definitions have been established for only 3 of the 21 diseases reportable under the 

first two surveillance systems, and even these were not available at most of the health 

facilities visited by the assessment team. Little appreciation of the meaning or methods of 

data analysis was found at health facilities visited. Most sites (61 %) report that they analyse 

data for the health management information system. Observations by the assessment 

team, however, found that data are primarily aggregated by demographic category only 

for the purpose of reporting. Only one-third of sites aggregate data by patient's location 

and even fewer do so by time. The investigation confirmed that implementation of the 

various systems, with possible exception of the TB/Leprosy system, has been significantly 

handicapped by the lack of adequate resources of al kinds. This assessment shows the 

need for integration clearly, but also confirms the presence of failed introductions of 

competing public health programmes. Implementation of an integrated infectious disease 

surveillance system will require time and long term technical and financial support. 

A recent inventory of surveillance in the EU, Norway and Switzerland revealed similarities 

with routine surveillance systems in sub-Saharan Africa, both in number of notifiable diseases, 

and the ability to detect and respond to outbreaks.40 The number of diseases and pathogens 

subject to statutory notification averaged 39.5 (range: 22 in France, 80 in Finland), 17 

countries6 use the postal service to send data to the national level institution, in 9 countries 

case definitions exist for all diseases subject to statutory notification, and 5 countries have 

protocols for field investigations for more than one disease. The ability of routine surveillance 

in the EU to respond to outbreaks is low. However, in addition to routine surveillance 

systems, non-statutory surveillance systems (NSSS) collect information on specific diseases 

or syndromes. The number of NSSS in individual countries ranges from 1 to 20. For instance, 

the Netherlands has 7 NSSS. Pending standardisation of case definitions, surveillance within 

the EU will increasingly consist of these NSSS networks. Given that infectious disease 

surveillance in most developed countries will increasingly consist of disease specific networks, 

which are usually driven by disease specific research groups,41 42 43 it may be particularly 

For the purpose of the inventory were considered as one geographic area / country: England and 
Wales; Scotland; Northern Ireland; the Flemish community, and the French community of Belgium. 
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difficult to promote integrated surveillance in sub-Saharan countries. In other words, disease 

specific networks -in addition to routine surveillance- appear to be an indispensable tool 

for monitoring and control of communicable diseases in the EU. There is no reason to 

suppose that this does not apply to sub-Saharan countries. Active disease specific surveillance 

will be necessary for the monitoring and control of control infectious diseases in sub-

Saharan countries, in addition to routine integrated disease surveillance. 

The Adult Morbidity and Mortality Project (AMMP) in Tanzania determined a high number 

of deaths (84% in Morogoro District) that occurred at home, without any contact with 

health facilities in the month prior to death.44 45 AMMP follows prospectively more than 

300,000 individuals from urban, affluent rural, and poor rural settings in three sentinel 

districts in Tanzania. Information is obtained through verbal autopsies conducted at the 

household level. Obviously, health facility-based surveillance only detects the tip-of-the-

iceberg of the infectious disease problem, because a large proportion of the population 

does not, for a variety of reasons, report to a medical facility, when ill.46 47 In Morogoro, 

among men (aged 15-59 years) acute febrile illness counted for most deaths (14.2%) 

followed by HIV/AIDS (14.1%), showing the need for improved infectious disease control. 

Despite these limitations of health facility-based reporting, it is the only option for routine, 

nationwide, disease surveillance. The question remains: how can integrated health-facility 

based infectious disease surveillance be developed at district level? 

Integrated disease surveillance has been reported for a group of vaccine-preventable 

diseases limited to one state in India (Tamil Nadu; population: 5 million).48 The system 

collects data through stamped notification cards, and information is analysed on a daily 

basis. Immunisations are offered on a routine basis and upon detecting outbreaks. The 

project, managed by public health researchers, and financially supported by a private 

institution, maintains health facility-based disease surveillance in addition to routine reporting 

systems. The study confirms that when the system of response is controlled by a body that 

also collects and analyses the data, disease surveillance can be managed effectively. 

The claim of the authors that their project could be a model for developing countries 

should be put in perspective. In much of sub-Saharan Africa health officers, who often lack 

basic epidemiologic skills, conduct disease surveillance, while more senior officers, who 

often lack analytical skills, should initiate responses. A survey among 25 mid-level health 

managers from developing countries showed that 12 did not know how their particular 

programme had performed in the previous year.49 Another study, among 21 Master of 

Public Health course participants from sub-Saharan Africa, revealed that individual coping 

strategies of doctors, include frequent attention of courses, and private practice. This 

potentially affects health services and the quality of routine disease surveillance, through 

reduced availability of staff.50 
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A recent WHO-AFRO initiative (Joint proposal for integrated disease surveillance (IDS)b 

and epidemic preparedness and response in the African Region; October 1998, Harare, 

Zimbabwe) aims at establishing effective surveillance systems in 18 sub-Saharan countries. 

IDS is vertically organised. The budget (allocated from the USAID) is over $43 million for 

the next five years. An IDS unit, based at Regional level (WHO-AFRO), will be the focus for 

the implementation of IDS. 

IDS aims to identify a wide range of surveillance aspects requiring improvements. For 

example, IDS plans to assess the national communication capacity and establish a country's 

communication needs (the project considers providing radio sets in selected remote localities 

where there is no alternative communication support); the national laboratory capacity will 

be strengthened and basic equipment and reagents will be supplied; there will be a national 

disease surveillance body established and a focal person will be assigned for IDS. An 

important component will be based on social mobilisation: all stakeholders (private health 

practitioners, NGOs, and government agencies) shall be targeted for mobilisation to promote 

continuous collaboration. 

Several questions arise. Will IDS be mandated to revise or replace existing surveillance 

systems? What internal and external resources can be identified to sustain IDS? IDS appears 

to strengthen predominantly surveillance structures at regional and at national level. Can 

IDS support the development of integrated surveillance systems at district level? How can 

IDS promote participation of NGOs? NGOs have become a major partner in health care 

delivery,51 usually offering independent health services.52 However, the lack of support 

and supervision offered by the Government, may jeopardise potential participation of NGOs 

in IDS. 

Carrin ef a/, argue that governments have become the smallest providers of health care 

in many sub-Saharan countries. A structure that fosters greater participation of NGOs in 

disease surveillance need to be initiated. Given that NGOs operate in areas where 

communications with district level health authorities are difficult, participation in one district-

based surveillance system will take time. 

The odds are against full implementation of IDS. Lack of laboratory support of clinical 

diagnosis, worrying level of curative services, absence of supervision and training, and 

independent NGO health care services make the ongoing, routine analysis of disease 

information an unattractive, and probably unreliable, service of district level health staff. 

On the positive side: IDS is an attempt to revise routine surveillance systems, which have 

been mostly ineffective, and integrate the revision with disease specific surveillance systems. 

These have been criticised rightly for duplication of public health efforts. IDS, in its present 

form, however, may not be ready for implementation. 

It is to be feared that implementation of a nationwide integrated surveillance system, 
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both for detection of epidemics and for the purpose of programme evaluation will 

overestimate the potential of routine district level disease surveillance, in sub-Saharan Africa. 

IDS is grouped into four categories: epidemic prone diseases, diseases targeted for 

eradication, diseases targeted for elimination, and other diseases of public health 

importance."f Limitations of health facility based surveillance data should be well explained 

to district health staff. Most diseases included in IDS require an active surveillance approach, 

e.g. case detection at community level, and case<ontact tracing forTB. Furthermore, diseases 

included in IDS may be country, and region specific and its public health priority should be 

established by national and district level health authorities. Routine health facility-based 

surveillance should not prevent health staff, based at the multi-disease surveillance unit at 

district level, to conduct active disease specific surveillance in order to control and prevent 

infectious diseases. 

Berkelman ef a/, emphasise that the most important function of a surveillance system is 

to identify changes in disease occurrence.53 In order to be able to do this effectively -data 

need to be analysed by person, place and time- the system should not be overburdened. 

Rather, it may be preferable to carefully select a number of diseases on which surveillance 

is to be carried out. For instance, effective surveillance for meningitis should consist of 

weekly analysis of meningitis surveillance data to detect the epidemic threshold of 

meningitis.9 54 If this analytic capacity is not available meningitis surveillance will not lead 

to epidemic control. This was demonstrated when the effect of a delayed response to a 

meningitis epidemic was evaluated. The vaccination campaign in Nigeria (5.1 million people 

vaccinated) started more than six weeks after the epidemic threshold had been passed and 

showed a marginal (<3%) effect in terms of cases prevented.55 Thus, adequate surveillance 

on a limited number of diseases is to be preferred above surveillance of questionable 

quality of many different diseases. 

Non-standardised collection of disease data does not support meaningful evaluation of 

prevention and control programmes. For instance, the collection of information on malaria 

morbidity not supported by a parasitological diagnose will not be very helpful to evaluate 

the public health impact of malaria. Sentinel surveillance of malaria including blood smears, 

however, in areas with different malaria transmission, supervised by malaria investigators, 

is likely to provide reliable information to support malaria control. Collection of data on 

Antimicrobial resistance on malaria, TB, S. dysenteriae type I, chancroid, gonorrhoea, and pneunomia 
(S.pneumoniae, and H. influcenzae) will also be followed in sentinel laboratories to document 
resistance patterns. 

Retrospective analysis of weekly meningitis rates determined the potential of a threshold of 15 
cases/100.000 population/week, averaged over 2 weeks, to detect epidemics exceeding 100 cases/ 
100.000 population per year. 
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diarrhoea and pneumonia mortality are to be preferred, initially, above collection of morbidity 

data for these diseases, which are more likely to be unreliable if not collected in a 

standardised way. Although active surveillance of HIV/AIDS will be more costly, such 

surveillance conducted in defined populations upon request of, and in collaboration with, 

district health authorities will provide better information than routine, ongoing, passive 

surveillance conducted within IDS. Routine surveillance should be limited, initially, to vaccine 

preventable diseases, and a few other diseases for which effective control has been 

maintained, or can be instituted shortly. 

In order to support district level disease surveillance, both at government and at NGOs 

health facilities, a National Surveillance Support Centre (SSC) could be established jointly 

by the government, NGOs, and International Health agencies. Principle functions of SSC 

are to support implementation of IDS both at NGOs and government health facilities. An 

office at central level, will support surveillance conducted by those NGOs that are unable 

to participate in district level surveillance, and support peripheral level officers, who will be 

based at the multi-disease surveillance unit at district level. 

The establishment of SSC, however, does expect unprecedented collaboration and 

commitment from the government, international agencies, and NGOs, and will face a 

number of management challenges. What will be SSC's mandate and its line of command? 

What will be the operational size? How can commitment be ensured of NGOs? What will 

be its financial basis? 

Because infectious disease surveillance will be essential and beneficial to all health 

programmes, financial support to establish SSC could be requested from the MOH and 

donors supporting these health programmes. It is a challenging option to make such 

contributions mandatory and introduce the notion of 'surveillance tax', i.e. a yearly 

contribution to support disease surveillance. 

8.5 Final remarks 
Similarities exist between routine surveillance in the EU and sub-Saharan countries, both 

in number of notifiable diseases and the ability to detect outbreaks. However, surveillance 

within the EU will increasingly consist of disease specific networks which -often driven by 

disease specific research groups- are maintained in addition to statutory reporting systems. 

Improved interactions between statutory and diseases specific reporting systems in the EU 

will contribute to improved infectious disease surveillance. 

Without any doubt, district level infectious disease surveillance in Sub-Saharan countries 

needs improvement. It is questionable, however, whether implementation of a nationwide 

IDS supports this improvement sufficiently, because each disease requires a specific approach. 
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For instance, effective YF surveillance requires action in areas at risk for YF transmission. At 

selected health facilities, health workers need to obtain specimens of patients with jaundice, 

fill out some patient information, and arrange transportation of specimens to a centrally 

based laboratory. It is to be feared that the concepts of IDS overestimates the potential of 

routine district level surveillance in sub-Saharan Africa both for the detection of outbreaks 

and for impact evaluation of control programmes. 

Similar to developments in the EU, active disease specific surveillance in sub-Saharan 

countries should be promoted in addition to routine integrated disease surveillance. In this 

respect, research institutes often supported by external partners, are encouraged to play a 

more significant role in public health surveillance in sub-Saharan countries. In turn, district 

health authorities are encouraged to request help from research institutions available at 

country-level. Studies included in this thesis show the potential for such collaboration. 

Surveillance is a management process. Supervision and support of peripheral level health 

workers in carrying out surveillance tasks is crucial to maintain their mot ivat ion. 

Demonstrating that the information obtained is used to undertake action is of equal 

importance. However, given that poverty, under-development, and inadequate curative 

services will work against effective management of infectious disease surveillance in 

developing countries, expectations should be modest. 
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