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Abstract 
Emerging diseases are global threat towards human existence. Every country is exposed to potentially 
emergence of infectious diseases. Several factor such as changes in ecology, climate and human demographics 
play different roles in a complex mechanism contributing to the occurrence of infectious diseases. Important 
aspects towards control in case of outbreaks are surveillance, preparedness and early response. Tanzania 
should therefore take opportunity of the calm situation currently present, to prepare. Except for HIV/AIDS, 
Tanzania has not experienced a major public health threat. However, the question is, is the country safe from 
emerging and re-emerging infectious diseases? In this article we try to explore the danger of emerging 
infectious disease (EID) epidemics in Tanzania and the risks attached if an outbreak is to occur. The aim is to 
formulate recommendations to the government, responsible authorities and general population of what can 
be done to improve the level of EID preparedness in the country. In conclusion, it is important to strengthen 
the capacity of community and healthcare staffs on how to respond to potential infectious disease outbreaks. 
Community-based surveillance systems should be incorporated into the national systems for early detection of 
public health events. It is also critical to enhance one health approach to increase cross-sectoral information 
sharing, surveillance and interventional strategies as regards to preparedness and response to disease 
outbreaks. 
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Background 
 
Throughout history of mankind, infectious diseases have been emerging. New pathogens have been 
identified while those previously identified remain to cause threat to human health and existence 
(Morse, 1995). There are two categories of emerging infectious diseases (EID) –the newly emerging 
and re-emerging. By definition, emerging disease are those disease that newly appear in human 
population for the first time caused by either new pathogens or variant of previously  known 
pathogens; whereas re-emerging disease are those previously existed but occurring in increasing 
incidences and/or wide geographical distribution or in drug resistant form or reappear after apparent 
control or elimination (Morse, 1995; Morens & Fauci, 2013) . For the purpose of this article, the term 
emerging diseases will refer to both emerging and re-emerging infectious diseases. 

Infectious pathogens that have emerged recently are well known for their ability to cause 
diseases (highly virulent) and death (fatal) in human population thereby posing a considerable threat 
to public health. Although research has played its role in trying to explain emerging diseases, but the 
actual drivers of these infections are yet to be elucidated. Until now, it has been appreciated by 
numerous investigators that emerging diseases are a result of complex mechanisms (Wilcox & 
Colwell, 2005). The mechanisms involve an infectious agent and its pathogenesis, vectors, natural 
hosts, as well as environmental, climatic and ecological systems alterations as a result of changes in 
human demographics. Eventually, a combination of factors provides emerging viral agents with a 
favourable new ecological niche (Racaniello, 2004; Wilcox & Colwell, 2005). Significant knowledge 
gap therefore still exist even for the most studied EID consequently renders prediction of where and 
when such diseases would occur almost impossible.  
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The sting of emerging infectious diseases is ever present with us. In recent years, the world 
has been experiencing, in varying degrees, epidemics that are caused by either new or recurrent 
infectious pathogens which together threaten human existence. From HIV pandemic which emerged 
in early 1980s with death toll reaching to about 39 million through influenza epidemics, Severe Acute 
Respiratory Syndrome (ARS) and to a recent Ebola virus epidemic in West Africa claiming nearly 
9,000 lives only in about a year after it started, serves as a strong reminder of our ongoing 
vulnerability to viral pathogens (Marston et al., 2014; WHO, 2014). Table 1 below shows some of the 
important recently emerged viral diseases. Some of EID currently reported to occur in different parts 
of the world causing both severe illnesses and death in humans are Avian Influenza H7N9 in 
Guangdong, China; Avian Influenza H5N1 in Egypt; Avian Influenza H3N2 in Tawain; Middle East 
Respiratory Syndrome Coronavirus (MERS Co-V) in Saudi Arabia; Ebola in West Africa; Hantavirus in 
Panama; Nipah Encephalitis in Bangladesh; and Crimean-Congo Haemorrhagic Fever in India 
(ProMED, 2015) (Table 1).  

Except for HIV/AIDS, Tanzania has not experienced a major threat directly and in its full 
intensity, but the question is, are we safe from these diseases? In this article we trying to explore the 
danger of EID epidemics in Tanzania just like any other country and the risks attached if an outbreak 
is to occur. We aim to formulate recommendations to the government, responsible authorities and 
general population of what can be done to improve the level of EID preparedness in the country. 

 
Table 1. Emerged infectious viral pathogens and diseases they cause in humans, 1973-2009 

Pathogen Disease it causes Year 
Emerged 

Affected countries 

Rotavirus Childhood gastroenteritis 1973 Global infections 

Ebola Virus Ebola virus disease  1976 Democratic Republic 
of Congo Guinea, Mali, 
Sierra Leone, Uganda, 
Sudan, USA, Spain, 
UK, Italy 

HIV AIDS 1983 Global Epidemic 

Hepatitis C Virus Hepatitis 1989 Global Epidemic 

Sin Nombre Virus 
(Hantavirus) 

Hantavirus Pulmonary 
Syndrome 

1993 Korea, Russia, 
Kazakhstan, German, 
Argentina 

Human Herpesvirus 8 Kaposi Sarcoma 1995 Global Infection 

Influenza Virus A H5N1 Influenza 1997 China, USA, France, 
United Arab Emirates 

Marburg Virus Marburg Virus Disease 1998 Uganda 

SARS Coronavirus Severe Acute Respiratory 
Syndrome 

2003 Saudi Arabia, Korea, 
China, USA, UK, 

MERS Coronavirus Middle East Respiratory 
Syndrome 

2006 Saudi Arabia, Korea, 
China 

LuJo virus LuJo Haemorrhagic fever 2008 Zambia, South Africa 

Avian Influenza H1N1 Swine Flue 2009 Global infections 

Source: NIH, Biological Sciences Curriculum Study (science.education.nih.gov/supplements), Morse 1995, Morens, 2004, 
2008, 2013; Briese et al., 2009) 
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Presence of emerging diseases threat in Tanzania cannot be ruled out 
 
Although there are not that many epidemics or outbreaks of emerging diseases in Tanzania, their 
presence cannot be ruled out. A review on EID that covered in the past five decades in Tanzania 
identified evidences for five viral infectious diseases in humans namely Rift Valley fever, Influenza 
H1N1, Rubella, HIV1 and Dengue and Chikungunya (Karimuribo et al. 2011; Vairo et al., 2016; Chipwaza 
et al., 2014; Kajeguka et al., 2016). As stated earlier on, there is very low suspicion index and most of 
our health care workers including clinicians are not trained to diagnose and report emerging diseases 
of particular importance. The fact that these diseases are not reported frequently does not rule out 
their presence in among the communities in the country. Seroprevalence surveys conducted in 
different areas of the country have confirmed exposure to several potentially life threatening EID 
viruses such as Rift Valley fever, Chinkungunya, yellow fever, dengue, hepatitis and influenza 
(Heinrich et al. 2012; Weller et al. 2014, Vairo et al., 2012; 2016; Chipwaza et al., 2014; Kajeguka et al., 
2016). Epidemiologically, major outbreaks are preceded by research results which indicate the 
presence of immunological markers therefore confirming exposure to infectious pathogens and 
transmission. Dengue fever outbreak of 2014 in Dar-es-salaam is a good example (Mboera et al. 2015; 
Vairo et al., 2016). Such research findings that show exposure of the population to emerging 
infectious agents should serve as early warnings for possible future outbreaks hence a call for 
preparedness at all levels.  
 
Factors that can potentially contribute to emergence of infectious diseases in Tanzania 
 
Environmental and ecological changes  
Major ecological changes experienced today are due to alteration of natural ecosystem as a result of 
land use transformation either for agricultural intensification and livestock grazing purposes or rural 
urbanization (FAO, 2013). There is an ever increasing proximity between human population and 
wildlife leading to enhanced contacts with pathogen-carrying natural hosts such as wild mice, 
primates, bats just to mention a few. Man-made environmental and ecological changes firstly, 
expose human population to increased contact with natural host or reservoirs of viral pathogens. 
This is through increasing proximity as a result of changes in natural habitat of natural hosts of 
infectious pathogens by moving closer to human population and human encroachment in natural 
habitat of natural hosts (Morse 1995; Wilcox & Colwell 2005). Additionally, by altering conditions to 
favour the increase of pathogens within their natural hosts, reservoir or vectors. Moreover, the 
increasing contact of human and wildlife favours “microbial transfer” from natural hosts to humans 
in which they are capable of causing diseases (Morse, 1991). This factor has been especially 
important in causing new diseases in human population of zoonotic in nature. 

Secondly, ecological changes may force natural hosts of pathogens to migrate into a 
different geographical location hence microbial transfer to a new geographical area in which they 
previously not existed. This will cause emergence of diseases in a completely new location. This 
phenomenon of microbial transfer, both from natural host to humans and from one geographical 
location into a new one is known as microbial traffic (Morse, 1991). 

Furthermore, climatic changes as part of environmental changes marked by increasing 
temperatures, varying seasons of high and low rainfalls, floods and humidity expose the population 
to increased risks of emerging diseases. This is achieved through changes in biological and ecological 
processes that may influence the disease transmission and food yield (Wilcox & Colwell, 2005). For 
instance, seasons of high rains may result into floods which forms standing water paddles that 
become mosquito breeding sites that can transmit viral diseases, such as Rift Valley fever. In years 
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with little rains, lack of enough food forces people to eat bush meat and fruits from which they can 
contact pathogens (FAO, 2013).  
 
Urbanization and human demographic changes 
Growth of cities and rural urbanization as a result of increase in population density is one of the 
sources of ecosystem and natural habitat alteration which may be a source of exposure to infectious 
agents (Morse, 1995).  Continuous migration into major cities for business or jobs and fortune search 
increases crowded and overpopulated settlements. Overwhelmed health, sanitation, waste 
infrastructure systems due to increased waste production leads to waste and litter piles in most of 
city areas. This, therefore increases the chances of pathogens and rodents to multiply and persist in 
human population. A recent (2014) epidemic of dengue in Dar-es-Salaam, Tanzania is an example of 
how the mosquito vector, Aedes aegypti, takes advantage of improper disposal of, increase piles of 
poorly disposed old tires and  plastic containers in city to multiply and spread dengue virus in human 
population (Mboera et al., 2016). In Tanzania, population growth has been documented to increase 
from 5.7% in 1967 to 29.1% in 2012 with an increase of 6.6% within 10 years from 2002 to 2012 (URT, 
2013) a total population increase of 31.6 million of which 12.0 million were absorbed into urban areas. 
Rural population has also increased to 19.6 million estimated to be nearly threefold increase over 
1967.  Such demographic changes increase pressure and changes in land use and greatly alter the 
ecosystems while putting pressure on hygiene and waste disposal in most of the major cities 
(Muzzini, 2008; Wenban-Smith, 2014). Sewage spill over into clean water systems especially in rain 
seasons may be the cause of major outbreaks of faecal-oral virus diseases such as hepatitis (Greer, 
2014). A newly introduced pathogen in an overcrowded city, quickly spread as opposed to a scarcely 
populated rural area. However, human encroachments in natural habitat of pathogens’ vectors and 
host in rural urbanization, complemented by rural emigration into cities and improving 
transportation system will possibly play a role of spreading pathogen(s) that arise in isolated rural 
areas to a larger population. Without this enhancement pathogen(s) may have otherwise remained 
restricted and localized (Morse, 1995). 
 
Blooming international travel and trade 
Globalization and international trade as well as international migrations have recently increased 
international travels by every means known. Increase in human travel is a result of various factors 
and populations. Immigrants, refugees, missionaries, workers, hajj and traders all contributes to a 
general picture of global travel in which process they carry with them microbes, risk behaviours and 
activities (Wilson, 1995). However, with more effective means of transports, worldwide human 
contact has been significantly multiplied and this can be the source of fast spread of a pathogen 
from epidemic areas to cause a global epidemic (Fidler, 1996). International travel has been one of 
major means of spread of emerging pathogens throughout history. However, the opportunities have 
increased exponentially in recent years due to global trade fuelled by ever advancing air 
transportation (Tatem, 2006). Tanzania with two international airports and receiving over 2 million 
international passengers annually (ICAO, 2013; Suleiman 2014) is connected to a complex 
interconnections involving more billions of passenger-kilometres performed globally. These numbers 
are expected to continue increasing yearly. Despite airport precautions and controls of infectious 
disease, the country is still openly exposed to any pathogen that might be causing epidemics from all 
around the world. International business with countries experiencing disease outbreaks therefore 
can be one of the reasons why Tanzania is not in a safe zone as far as viral emerging diseases threat 
is concerned. 
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Increased demand of animal protein 
There is a global increase need of animal protein as a source of energy and nutrients (FAO, 2013). As 
a result, increased human activities in handling animals, poultry and their products to meet the 
demand, expose human population to EIDs that are zoonotic in nature. Most of these contacts in 
many regions of the developing world including Tanzania occur without any personal protective 
equipment (PPE). There are evidences that practices of keeping different pigs, poultry and other 
animals or birds in close contact can create a “culture media” for new strains of pathogens which 
may be a source of an epidemic with completely new presentations; an avian influenza outbreak in 
China for instance is suspected to be due to keeping swine, poultry and waterfowls in close 
proximity (Trifonov et al., 2009). Major outbreaks including those which occurred during the  19th and 
20th centuries have been zoonotic in nature associated with close contacts between human 
population and animals (Peters, 1999; Gibbs, 2005; Kilbourne, 2006; FAO, 2013). There is an increasing 
practice in Tanzania to have some families especially those with middle and low income to keep 
cattle, pigs and poultry at the back yards of their houses and in close proximity both in rural and 
urban settings (MALF, 2016). 
 
Genetic mutation and adaptations 
With an example of the avian influenza, viruses have shown considerable large capacity of 
developing mutation which results into new pathogenic strains. Arising of new viral strain is due to 
periodic genetic re-assortment between two or more different viral strain from two or more 
different hosts to produce an “antigenic shift”. Antigenic shift is the process by which two or more 
different strains of a virus, or strains of two or more different viruses, combine to form a new 
subtype having a mixture of the surface antigens of the two or more original strains. Antigenic shifts 
are the major causes of new diseases with completely new presentations leading to deadly 
pandemics (Morse, 1991; Monath, 1993). Moreover, after several years, shifted viruses may undergo 
continual genetic changes called “genetic drifts”. Genetic (allelic) drift is the change in the frequency 
of a gene variant (allele) in a population due to random sampling. Genetic drifts allow viral strains to 
escape immunity previously raised as a result of infection from genetically different influenza virus 
(Morens et al., 2004; Trifonov et al., 2009). This exposes an individual previously infected by a similar 
virus to a second episode of a potentially fatal illness that is caused by a slightly different strain of 
the same virus. Although seroprevalence surveys have shown that Tanzania population has been 
exposed to pathogens that can potentially cause epidemic, there is a herd immunity that keeps this 
population from outbreaks. However, this phenomenon still poses danger of epidemics to arise for a 
new strain of previously existed virus. 
 
Deficiencies in public health infrastructure and surveillance 
Established, well planned and working public health infrastructures minimize the possibility of major 
outbreaks and works to minimize spread of such outbreaks if at all they occur. Unfortunately, the 
public health system in Tanzania as in most of developing countries has several major breaches 
including inadequate surveillance and hierarchical reporting systems for emerging infectious 
diseases as well as weak response capabilities in case of outbreak. An assessment conducted in 2012 
showed major infrastructure and surveillance deficiencies (Scholz et al., 2015). Although there are 
centres that are capable of handling patients in critical conditions for care provision necessary in 
highly virulent pathogens but health care facilities that are specialized and designated to provide 
high-level isolation and quarantine in case of highly contagious pathogens in Tanzania are deficient. 
Weak outbreak response and containment can facilitate the spread of infection in health care 
settings. In most of developing countries, weaknesses have been documented in laboratory 
capacities, health information systems, communication and human resource who are not trained to 
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identify and handle infectious patients in biosafety practices optimized to prevent spread of 
potentially transmissible pathogens as well as unmotivated human resources (Thompson & Zwi, 
2011). In such cases, healthcare workers fall into a danger to acquire infection in very early stages of 
an outbreak; this will further paralyze the ability of the health system to respond to outbreaks. 
 
 Why is Tanzania at risk of Emerging Infectious Diseases? 
  
Presence of natural hosts of potentially fatal EIDs 
The fact that we share habitat with natural hosts of potentially deadly EID pathogens such as bats, 
monkeys and other primates as well as mouse, we may then not always be safe. We would like to pay 
special attention to bats in particular. Bats are very special mammals because of their diversity, 
ability to fly long distance and migrate, roosting characteristics and their ability of carrying various 
pathogens and passing them over to other mammals such as camels, horses, dogs and human 
beings. With more than 100 species of bats, almost each one of them has been shown to carry 
pathogens potentially able to cause fatal diseases in humans (Calisher et al., 2006). Bats have 
possibly been carrying these pathogens for thousands of years, but in recent years there has been 
increasing human encroachment in their natural habitats and therefore facilitate transfer of 
pathogens into human population. Fruit eating bats in particular, have highest chances to get into 
close contact with human population because they share food.  Ebola virus RNA was detected in 
three fruit bats: the hammer-headed fruit bat (Hypsignathus monstrosus), Franquet’s epauletted bat 
(Epomops franqueti), and little collared fruit bat (Myonycteris torquata) and blamed to act as a 
reservoir to sustain Ebola outbreak in Africa (Leroy et al. 2005). Bats also have been shown to carry 
other pathogens such as hantavirus, nipah virus, MERS Co-Virus, Marburg virus, Rabies and many 
more (Calisher et al. 2006, Wynne & Wang, 2013; Schountz 2015). 

Although bats are known to exist in Tanzania, little is known about what species and what 
pathogens they might be carrying. Furthermore, there are other disease carrying natural hosts such 
as rodents which are known to be natural hosts of hantavirus, arenaviruses, Lassa virus, lymphocytic 
choriomeningitis and others and plays a role in sustaining the viruses in the environment and 
consequently infection in humans (Baumann et al., 2007; 
http://www.vetmed.ucdavis.edu/ohi/local_resources/pdfs/chapters/32_predict_tanzania.pdf; CDC 
http://www.cdc.gov/rodents/diseases/direct.html].  
 
Animal handling 
Possibility of infectious disease emerging as result of handling animals and animal product cannot be 
ruled out. Most of the citizen of Tanzania are either peasants or cattle keepers who therefore have a 
frequent contact with animals and poultry. Avian influenza for example, throughout history has been 
shown to be associated with poultry farming, keeping pigs and waterfowls (Kilbourne, 2006; Peiris et 
al., 2007,). Other diseases such as encephalitis, Rift Valley fever, West Nile fever and many more are 
known to arise from either direct contact or indirect contract through vector with different kinds of 
cattle (Gibbs 2005; Peiris et al., 2007). 
 
Bordering with countries having outbreaks of EID 
Bats are known pathogens’ hosts of Ebola and Marburg viruses. They have high capacity of migration 
in large groups with an ability to fly up to 1,000 km and therefore carry with them deadly pathogens 
into a totally new geographical location (Epstein et al., 2009). Potential of migrating from Uganda to 
Tanzania for example cannot be underestimated. Also, primates known to carry Ebola and Marburg 
viruses in DRC which is bordering Kigoma, Rukwa can easily migrate or infect other primates in 
Tanzania. Through experience in Ebola outbreak regions in West Africa, we understand how the 
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diseases crossed the border to other countries (WHO, 2015). Therefore, the possibilities of diseases 
spread through infected individuals crossing borders during the incubation period undetected 
cannot be overemphasized.  
 
Biological warfare and bioterrorism  
Bioterrorism is the use of biological agent on the population with an intent to cause harm. This is 
different from biological warfare where the target is enemy soldiers. In its wider concept biological 
terrorism can be defined as the overt or covert use of pathogens, or toxins by individuals, groups, or 
governments to cause harm for ideological, political, or financial gain (TDSHS, 2011).  

While technology allows pathogens to be replicated in the laboratory especially for research 
purposes, similar technologies fall into the hands of evil menaces and terrorists.  It is such availability 
of disease agents and the ease with which they can be obtained makes emerging pathogens 
candidates for bioterrorism. However, there is a possibility that bioterrorism could arise from a novel 
recombinant virus created purely for such purpose with an enhanced virulence. The possibility for 
genetic engineering and aerosol transmission suggests an enormous potential for bioterrorism. The 
only significant difference therefore between a naturally occurring epidemic and the one that arises 
as a result of bioterrorism is the motive (Gibbs, 2005). Extensive of an epidemic is not a prerequisite 
for causing agent public anxiety; a small localized outbreak arising as a consequence of bioterrorism 
can cause great havoc, panic and fear that can spread over the whole country.  

The US Centres for Disease Control and Prevention (CDC) categorizes emerging viruses causing 
haemorrhagic fever among others as agents with high-priority (CDC, 2013) that pose a risk to national 
security because they: (i) can be easily disseminated or transmitted from person to person; (ii) result 
in high mortality rates and have the potential for major public health impact; (iii) might cause public 
panic and social disruption; and (iv) require special action for public health preparedness (Table 2). 

CDC category A agents are high-priority agents include organisms that pose a risk to national 
security because they can be easily disseminated or transmitted from person to person, result in high 
mortality rates and have the potential for major public health impact, might cause public panic and 
social disruption; and require special action for public health preparedness; such as Influenza, Ebola, 
Marburg, Small Pox and Lassa Fever. Category B are those pathogens such as Alpha viruses that are 
moderately easy to disseminate, result in moderate morbidity rates and low mortality rates; and 
require specific enhancements of diagnostic capacity and enhanced disease surveillance. Category C 
are third highest priority agents include emerging pathogens that could be engineered for mass 
dissemination in the future because of their availability, ease of production and dissemination; and 
potential for high morbidity and mortality rates and major health impact. 
(http://emergency.cdc.gov/agent/agentlist-category.asp) 
 
 
Is Tanzania prepared for Emerging Infectious Diseases? 
 
 Infectious disease epidemics pose unique challenges to healthcare as well as national surveillance 
systems. Since it is often not easy to predict the emergence of infectious diseases, many countries 
are caught up unprepared in the middle of outbreaks. It is therefore worthwhile to ask ourselves, 
how prepared are we to respond to infectious disease emergencies and outbreaks. Preparedness for 
infectious diseases however begins at personal level. It starts by having accurate information about 
the infectious diseases that are likely to cause epidemics in a specified geographical area. The value 
of such information is to foster preparedness, including keeping personal protective equipment 
(PPE) such as respiratory masks and gloves stored at home as part of personal epidemic 
preparedness plan.  In addition, preparedness at personal level should also be accompanied by the 
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ability to report in case of unusual syndromes related to emerging diseases. Arguably, it is 
challenging to implement and monitor PPE at an individual level.  However, simple infection control 
and simple, non-sophisticated PPE that are being applied in daily basis does contribute significantly in 
limiting the spread of an infectious agent.  

On the other hand, as the key to preparedness, national health systems and surveillance as 
part of the national framework have to be strengthened. Coordinated response from responsible 
authorities, health workers and the community in general is mandatory to enhance the outcomes. 
How ready are we at this level? The main components that forms a backbone of any preparedness 
and response plan that are discussed in this article include a strong disease surveillance and response 
system and strong healthcare infrastructure. A weak disease surveillance and lack of effective health 
systems in Sub-Saharan Africa have been described as the major challenges in responding to disease 
epidemics (Mboera et al., 2014). 
 
Disease surveillance and response 
Disease surveillance is defined as the continual scrutiny of all aspects of occurrence and spread of a 
disease that are pertinent to effective control. The whole process of surveillance involves the 
systematic collection, analysis, interpretation, and dissemination of health data (FMT, 2007). 
Surveillance system are designed to provide early warning of a disease threat by detecting the 
presence of potentially infectious microorganisms as early as possible. Syndromic surveillance 
`collected and careful analysed should serve as an early warning to the public health authorities for a 
potential outbreak before it spreads further. Data that can be collect and analysed in this approach 
include number of patients seen at the emergence or outpatient department, symptoms observed, 
specific geographical area from which come patients seen with symptoms suggestive of emerging 
disease outbreak. The more surveillance data are collected, the more likely to identify early the 
emerging of an infectious disease in the community. A monitoring and evaluation study done in 
Tanzania revealed a weakness in reporting and analysing surveillance data from the facility level 
(Rumisha et al., 2007).  

With a modern technology, surveillance has been digitalized. With an increasing reputation 
Digital Surveillance focuses on collecting information from the internet on symptoms as well as 
rumours of potentially spread of an infectious disease (Nelson et.al 2012; Wojcik et.al 2014). Satellite 
information which monitors movements of people to health care facilities and drug counters as a 
proxy for early outbreak warning has been tested (Brownstein, 2014). Mobile phone applications 
have been considered as another alternative that can facilitate mobile phone users to report 
symptom related to emerging disease (Nsoesie et.al., 2014). Laboratories provides data related to 
pathogens detected, healthcare workers provide information on cases identified through electronic 
records; all this information is linked directly to the digital surveillance systems (Brownstein, 2014). 
Additionally, the use of web pages dedicated for surveillance (such as PRO-MED) as well as social 
media to assess information that is passed among experts and members of the community on 
disease occurrences is among effective surveillance means identified and used in digital surveillance 
(Nsoesie et.al., 2014).  

The purpose of surveillance in this context should be to collect information that can serve as 
early warning for emerging of an infectious outbreak. Location where the disease is emerging, the 
number of patients exhibiting the symptoms, patterns of disease spread and deaths are early 
indicators to what kind of viral pathogens is involved. Collection of such information can be 
expanded by involving members of the community in “participatory surveillance”. Understanding of 
what need to be reported as well as why it is important to report, when to report, where to report, 
how to report, equips the community to get involved in surveillance. The Tanzania disease 
surveillance system has adopted the Integrated Disease Surveillance and Response (IDSR) strategy 

http://dx.doi.org/10.4314/thrb.v18i3.8


Tanzania Journal of Health Research  Doi: http://dx.doi.org/10.4314/thrb.v18i3.8 
Volume 18, Number 3, July 2016 

9 
 

which operates under the Ministry responsible for public health. The IDSR strategy forms part of 
preparedness plan however, mainly focusing on collecting information from health care facilities 
(Rumisha et al., 2007; WHO, 2012). The system is faced by a number of challenges including 
timeliness, completeness and data quality (Franco et al., 2005; Rumisha et al., 2007). This results in 
missing data that could provide timely key information in infectious disease trends in our country. 

Rapid response involves processes of deployment of teams, supplies and relevant assistance 
to respond against a suspected emerging disease outbreak in a minimum time possible. This includes 
deployment of health staffs to the affected area, investigations and ability to diagnose the specific 
pathogen responsible for an outbreak tailored with supplying PPE for and medications for disease 
management. The team deployed should ideally be well trained to respond to such situations. 
However, shortage of health care worker let alone lack of training to respond to outbreaks is among 
the major bottlenecks in outbreak response. A recent study in Tanzania has identified key challenges 
for timely response to include uninformed and unskilled health staff, breaches in national 
surveillance system leading to communication gaps between local and national levels and lack of 
resources including human, financial and infrastructure required for a rapid response to disease 
outbreaks (Froeschl et al., 2016).  
 
Public health systems 
Although the national framework for outbreak response exists and has been communicated, local 
health authorities are less aware and have not implemented most of its directives (Froeschl et al. 
2016). However, requirement for training and infrastructure are enormous and require substantial 
investment. Infectious disease outbreak will often cause large number of patients requiring 
diagnostic capacity and hospitalization (Kruk, 2008). The majority will need advanced life support 
such as mechanical ventilation, isolation and/or highly specialized intensive treatment. Quarantine 
facilities may be required for diseases that are highly contagious. However, most of our healthcare 
facilities do not have adequate resources or infrastructure needed to manage all aspects of care 
during the period that lasts longer than few days in a diseases outbreak situation (CDC 2011; 
Thompson & Zwi, 2011).  

Tanzania has inadequate laboratory capacity that is capable of handling highly infectious 
pathogens which normally require beyond level 2 safety laboratory to diagnose the emerging viral 
agents in an acceptable shorter time frame. Ever mutating viral agents responsible for emerging 
diseases also require novel diagnostic technology which is unavailable (Howard & Fletcher 2012). This 
delay in diagnosis wastes critical time in early response to an outbreak and may cause high casualties 
in both community and among health staffs. The current efforts by the government to upgrade few 
laboratories and build capacity to be able to diagnose emerging viral pathogens are cornerstone 
towards early identification of microbial agents for an effective control measures (CDC 2011; 
Nangawe, 2012). Moreover, as a country, we do not have a health facility that is prepared to handle 
patients infected with highly infectious viral agents in isolation. Lack of prepared and well-designed 
isolation infrastructures for quarantine according to recommendations usually fuels up transmission 
in early day of outbreak as a result of nosocomial spread of an infectious agent (CDC, 2011).  In this 
case health care workers usually become the first victims (Froeschl et al., 2016). Intersectoral 
collaboration in addressing zoonoses is still weak in Tanzania (Mbugi et al., 2012; Mboera et al., 2014). 
The recent efforts to develop a National One Health Strategic plan is a welcome initiative. 
 
Conclusion  
 
Emerging infectious diseases are increasing threat to human wellbeing and public health in general. 
New pathogens are identified and those previously existed in limited location cause disease in wide 

http://dx.doi.org/10.4314/thrb.v18i3.8


Tanzania Journal of Health Research  Doi: http://dx.doi.org/10.4314/thrb.v18i3.8 
Volume 18, Number 3, July 2016 

10 
 

geographical area. Changes in disease presentation and increase virulence of previously less virulent 
pathogens is another major concern in emerging infectious diseases. Driving force and factors to 
emergence of pathogens and diseases also becomes more prominent. Human demographic changes 
which causes massive changes in land use and therefore considerably alters ecosystem results into 
increase human and animal contact. Together with economic activities and increase in animal protein 
demand puts human population more susceptible to diseases of zoonotic nature. Previous recent 
outbreaks and epidemics have taught us a lesson that political boundaries are completely ineffective 
to prevent diseases from crossing borders. Advance and effective travel systems and airline 
interconnection puts the whole globe into almost the same level of danger from an epidemic that 
occurs several kilometres away in a different continent.  

Despite this danger, most of developing countries are less prepared to face such epidemics. 
Tanzania, just like other developing countries has inadequate capacity and capability for early 
detection and response to EIDs. It is important to map what capacity exists within the country to 
form the basis of very initial and rapid response before reaching for international assistance. As 
mean of increasing our level of preparedness, we recommend the following to be considered. 
Increase public awareness on possible emerging diseases and what exactly can be of great concern 
in what season. The community needs to be informed on reporting systems of early warning signs, 
how to employ personal protection and simple but important components of preparedness including 
family PPE. This is the cornerstone towards prevention of spread of pathogens within the 
community. Community awareness will enable extension of the current working surveillance plan to 
involve the community participation.  

It is important to introduce and strengthen training of the community health workers and 
healthcare staffs on how to respond to a potential outbreak of viral emerging disease pathogen as a 
very initial point of contact in the health care system. Staffs needs to be trained on better methods 
of triage for patients who are suspected to have infectious diseases that has the potential to cause 
outbreaks or epidemics. Effort needs to be made to borrow digital and electronic surveillance 
technology that can be adopted in our setting and allow quick reception of early warning signs from 
all directions including the community and health facilities. 

Setting infrastructures in selected health facilities, for instance at the tertiary hospitals 
dedicated to diagnose and offer extensive treatment and care to the affected individuals including 
isolation and quarantine of infectious cases. When initial cases are effectively quarantined and 
managed early during its infectious stage, the spread is reduced significantly. The government can 
start providing PPE for healthcare workers throughout the country as part of preparedness plan to 
enable them respond to an outbreak immediately as it occurs. Equally important, there is need to 
enhance one health approach to increase information sharing, surveillance and interventional 
approach that can minimize outbreaks and the spread of zoonoses. Last but not least we need to 
enhance research capacity that focuses on explaining natural hosts in the country, their geographical 
distribution and pathogens they carry. This can be an initial approach towards proper control. 
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