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ABSTRACT 10 

Ebola is just one example of the many emerging and re-emerging diseases that continue to 11 

affect mainly the developing world. 12 

We argue that the unprecedented high level of infections and deaths in the 2013-2016 West 13 

African Ebola epidemic, together with the more general impact of Ebola and other emerging 14 

diseases on societies, is reflective of the unpreparedness of affected countries prior to an 15 

outbreak. Typically, the healthcare systems of most low-income countries are inadequately 16 

prepared to be able to deal with such large and unexpected outbreaks.  17 

In this paper, we attempt to analyse the emergence and spread of the West African Ebola 18 

epidemic, reviewing the situation in Guinea, Liberia and Sierra Leone prior to the 2013-2016 19 

outbreak. We also highlight some of the additional societal burdens that the outbreak has 20 

placed on these countries.  21 

By drawing lessons from this epidemic, as well as case studies of other (re-)emerging 22 

epidemic infections through a combination of literature searches and news reports, combined 23 

with the views of 10 international experts, we develop eight actions that might help 24 

potentially susceptible countries and the international community to prevent, contain or better 25 

respond to possible future outbreaks. 26 
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INTRODUCTION 32 

Ebola is just one example of the many emerging and re-emerging diseases that continue to 33 

affect mainly the developing world. 34 

By the end of 2014, the Ebola epidemic that began in Guinea in December 2013 (Baize et al., 35 

2014) and subsequently spread to Liberia and Sierra Leone had claimed 7,905 casualties. 36 

Another circa 12,301 people had become seriously ill (WHO, 2014a). The number of new 37 

infections peaked during the second half of 2015 and by the end of 2015, following an 38 

internationally-coordinated response, the World Health Organization announced that human-39 

to-human transmission of Ebola virus had ended in Guinea and Sierra Leone and there were 40 

hopes that the epidemic in Liberia would be declared over by 14 January 2016.  In total, the 41 

epidemic claimed 11,315 lives from among the 28,637 suspected cases (a 39.5% death rate) 42 

across 10 countries – more than 99% of which were in Guinea, Liberia and Sierra Leone 43 

(WHO, 2015a). 44 

These figures, and the more general impact of Ebola and other emerging diseases on 45 

societies, is reflective of the affected countries’ glaring unpreparedness prior to an outbreak. 46 

In the three West African countries most-affected by the Ebola virus, healthcare systems were 47 

desperately inadequate to be able to deal with such a massive and largely unexpected 48 

outbreak.  49 

 It is worth noting that, as in many other developing countries, healthcare systems in these 50 

three particular countries were already facing challenges dealing with other diseases. Besides 51 

tuberculosis, HIV/AIDS and malaria - diseases that are at centre of the global attention (and 52 

funding) - other (treatable) illnesses such as influenza, diarrhoea and whooping cough also 53 

contribute to serious endemic situations that must be addressed and that place continual 54 

stresses on local healthcare systems. Diarrhoea, which causes around 2.2 million deaths 55 

worldwide, especially among children in developing countries (WHO and UNICEF, 2000), is 56 

in fact prevalent wherever poverty is endemic and where basic hygiene and sanitation 57 

practices are lacking.  58 

As well as the requirement for introducing good sanitation practices in both urban and rural 59 

areas, the Ebola virus case, as just one example of a (re-)emerging disease, constitutes 60 

another experience from which national governments and the international community must 61 

learn.  62 
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Naturally, should such outbreaks occur, there is a need for national healthcare systems to be 63 

prepared, with adequate facilities to deal with both the initial diagnosis of the disease as well 64 

as providing suitable treatment to the initial patients. 65 

Many (re-)emerging diseases are also zoonotic, and people living in rural areas regularly 66 

come into contact with infective wildlife or vectors. To avoid human tragedies like the 67 

ongoing 2013-2016 Ebola epidemic in West Africa, there is a need for rural workers to be 68 

informed of the risks of, for example, eating bush meat. In addition, should an outbreak 69 

situation arise, clear and effective communication – in ways that target audiences will 70 

understand and from sources they trust – should also be considered a vital component of any 71 

response (Rettner, 2014; Extance, 2015; Makri, 2015).  72 

Thus, the context in which diseases emerge and re-emerge is important. Poverty, 73 

underdevelopment and political instability are among the issues that need to be considered. In 74 

fact, (re-)emerging diseases tend to affect fragile states and regions already devastated by 75 

conflicts (Fustukian and Cavanaugh, 2014).  76 

In this paper, we attempt to analyse the emergence and spread of the epidemic in West 77 

Africa, reviewing the situation in the three countries worst-affected by the current 2013-2016 78 

Ebola virus outbreak, namely Guinea, Liberia and Sierra Leone, prior to the outbreak. We 79 

also highlight some of the additional societal burdens that the outbreak has placed on these 80 

countries, including through the responses of neighbouring countries. By drawing lessons 81 

from this epidemic, as well as case studies of other (re-)emerging epidemic infections through 82 

a combination of literature searches and news reports, combined with the views of 10 experts 83 

in healthcare systems and development from around the world (identified throughout the text 84 

via footnotes), we consider some actions that might help potentially susceptible countries and 85 

the international community to prevent, contain or better respond to possible future 86 

outbreaks. 87 

 88 

POVERTY, UNDERDEVELOPMENT AND POLITICAL INSTABILITY 89 

With regard to poverty and underdevelopment, Guinea, Liberia and Sierra Leone rank 179
th

, 90 

175
th

 and 183
rd

, respectively, in the Human Development Index (HDI) of 2014 (UNDP, 91 

2014) and have the majority of their populations living in extreme poverty, defined by the 92 

World Bank as living with less than US $1.25 per day. The general situation in the West 93 

African region is not any better. Indeed, Togo ranks 166
th

, Cote d’Ivoire 171
st
, Gambia 172

nd
, 94 

Guinea-Bissau 177
th

, Burkina Faso 181
st
 and Niger 187

th
, so it is understandable how viruses 95 
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and other diseases can have such a significant impact in a short space of time in the region. 96 

(On the brighter side, Mali (ranked 176
th

), Nigeria (ranked 152
nd

) and Senegal (ranked 163
rd

) 97 

all managed to identify and isolate infected patients, trace their contacts, and thus contain 98 

potential outbreaks). Analysing each affected country’s situation before Ebola emerged is 99 

hence useful for understanding the role played by underdevelopment in the unprecedented 100 

spread of the disease. 101 

All three countries most-affected by the 2013-2016 Ebola virus outbreak were recovering 102 

either from long periods of civil conflict or political unrest.  103 

The current Ebola endemic began in a rural community in Guinea, a country where a 104 

problematic democratic process started in 2010 after almost 50 years of authoritarian rule 105 

(CIA, 2014). The political framework in Guinea is characterised by tension among the main 106 

political actors and access to such basic facilities as water and electricity is not equally 107 

distributed. In addition, in a situation where some 56 per cent of the population lives in 108 

poverty, access to health facilities is difficult. Facilities tend to be present in urban areas such 109 

as the capital Conakry, whereas in the rural areas, the lack of a proper infrastructure system 110 

isolates communities from the rest of the country (Institut National de la Statistique and 111 

MEASURE DHS, 2013). Not only does the country have high rates of maternal and infant 112 

mortality, but the spread of communicable diseases is a natural consequence of the lack of 113 

primary health services in remote areas. In addition, Guinea, as with neighbouring Liberia 114 

and Sierra Leone, records a very low number of physicians per head of population – in this 115 

case around one per 1,000 people. Political instability and poverty allowed the outbreak to 116 

spread to the rest of the nation and to neighbouring Liberia and Sierra Leone. 117 

With two successive civil wars (1989-1997 and 1999-2003), internal conflict in Liberia left 118 

some 750,000 people dead and seriously damaged the country’s fledgling economy and 119 

infrastructure. With its hospitals destroyed and medical personnel killed or having fled, there 120 

was little hope that the Liberian healthcare system could deal with such a large outbreak of 121 

any disease, let alone one as highly contagious and deadly as Ebola. With an average of 0.1 122 

physicians per 1,000 people (essentially just fifty doctors to take care of its three million 123 

citizens: Piot, 2014), reconstructing Liberia’s health system would have required a strong 124 

governmental commitment and funding tailored to the country’s specific needs. In reality, 125 

foreign aid has funded 70– 80 per cent of the reconstruction, which has been concentrated in 126 

the capital Monrovia, leaving thousands of people living in rural areas without access to 127 

primary healthcare services (Kruk et al., 2010). Not surprisingly, therefore, Liberia is the 128 
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country most affected by Ebola – an indicator of the importance of the specific context in 129 

determining a country’s overall preparedness.  130 

Similarly to Liberia, Sierra Leone was also recovering from a long-lasting domestic war 131 

which ended in 2002. Even though there have been substantial improvements in the country’s 132 

economy since then, the current Ebola outbreak has made reconstruction more difficult. The 133 

civil war, which began in 1991, killed more than 50,000 people and displaced some two 134 

million others. Not surprisingly, the healthcare system has also been compromised, being 135 

described as: ‘chronically understaffed by poorly trained, overworked medical personnel. 136 

Only a fraction of Sierra Leone’s 136 doctors were trained in infectious diseases control’ 137 

(Fustukian and Cavanaugh, 2014). With more than 50 per cent of people living in severe 138 

poverty (World Bank, 2015) the West African Ebola outbreak devastated a healthcare 139 

structure that was already failing the poor (Williamson, 2014).  140 

Thus the case of Sierra Leone is a paradigm of how a long internal conflict can have critical 141 

repercussions on a country’s healthcare system. Prior to the civil war, in 1999, the country’s 142 

health situation ranked among the worst in the world, with infant and under-five mortality 143 

rates standing at 170 and 286 per 1,000 live births, respectively: telling indicators. In 144 

addition, a huge amount of funds were diverted to military expenditure, making the 145 

reconstruction process even more difficult. Healthcare services thus tend to be distributed 146 

along foreign-decided programmes and not on any community-based strategy (Waters et al., 147 

2007). 148 

 149 

LOCAL ISSUES AND FOREIGN AID 150 

There are several issues arising from these brief overviews that concern not only the three 151 

most affected nations, but also the wider Africa region and a number of other developing 152 

countries. Indeed, across much of the African continent, there is inequity in accessing health 153 

services and facilities and in the availability of trained healthcare workers, who are mostly 154 

practicing in the cities. According to Touré et al. (2013) ‘90 per cent of pharmacists and 155 

dentists practice in urban areas’ and the ‘situation is the same for other cadres, as medical 156 

specialists (86 per cent), general physicians (63 per cent) and nurses and midwives (51 per 157 

cent) serve mainly urban areas’. If we consider that the number of medical personnel in these 158 

situations is already low, then these percentages are a clear indicator of the lack of healthcare 159 

workers outside urban areas. Yet, in rural areas people are often living in direct contact with 160 

domestic animals and wildlife and are thus exposed to zoonotic diseases. Indeed, many (re-) 161 
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emerging diseases are carried by animals: Ebola is thought to be carried principally by fruit 162 

bats that are widely eaten in the West Africa region (Grant, 2014), camels are considered the 163 

source of transmission to humans of the MERS (Middle East respiratory syndrome) 164 

coronavirus, the Nipah virus infects fruit bats and pigs, and the SARS (severe acute 165 

respiratory syndrome) virus also circulates in bats as well as infecting masked palm civets 166 

(Paguma sp.), raccoon dogs (Nyctereuteus sp.) and ferret badgers (Melogale spp.). Informing 167 

workers in rural communities of the risks associated with animals, and introducing safe 168 

contact measures, can thus be considered essential for preventing such workers from 169 

contracting zoonotic illnesses. This could certainly be a suitable action for both the 170 

prevention and containment of future outbreaks. The ‘One Health’
1
 approach could hence 171 

represent a realistic solution for zoonotic diseases since ‘understanding how populations get 172 

infected is key to preventing cases, outbreaks and epidemics,’ as argued by Joel Breman
2
. 173 

However, this approach faces practical challenges linked to subsistence and social practices 174 

related to cultural beliefs and traditions. In the case of MERS, at least 707 cases have resulted 175 

in 252 deaths, mostly in the Middle East (WHO, 2014b). In this region, where camel milk 176 

and meat are customarily consumed, introducing safe contact measures is not an easy task 177 

(Enserink, 2014). Regarding Ebola, the widespread habit of eating fruit bats is a marginal 178 

consequence of poverty, which ‘drives people to expand their range of activities to stay alive, 179 

plunging deeper into the forest to expand the geographic as well as species range of hunted 180 

game [...] enhancing their risk of exposure to Ebola virus and other zoonotic pathogens in 181 

these remote comers’ (Fustukian and Cavanaugh, 2014). Granting some form of income to 182 

these communities could also be considered as a way to reduce these communities’ 183 

dependence on wild animals. Thus, food insecurity is another aspect that needs to be 184 

considered when investigating outbreaks such as the West African one. Affected societies 185 

were in a situation where they were facing food and water shortages and for this reason they 186 

relied on not-so-safe ways of obtaining nourishment, with the result that the situation 187 

switched from being a challenge of subsistence to an alarming epidemic.  188 

In addition, once Ebola became so widespread, going to work was basically impossible. 189 

Crops were not cultivated, local markets closed, and many people were not receiving any 190 

                                                            
1 The One Health approach recognizes that the health of humans is connected to the health of animals 

and the environment (CDC definition: www.cdc.gov/onehealth, accessed 26 March 2015). 

2 Scientist Emeritus, Fogarty International Center of the US National Institute of Health. Bethesda, 

Maryland, USA. 
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form of income. To cope with this novel situation, many people were ‘reducing the amount of 191 

food eaten at each meal and substituting lower-quality or less expensive food for preferred 192 

food’ with the result that ‘85 per cent of households report eating fewer meals each day’ 193 

(Alvarez, 2014). It is clear, therefore, that the Ebola emergency needed to be addressed on a 194 

number of different fronts in both short and long term senses. 195 

This experience also highlights the consequences of foreign aid, deriving from both bilateral 196 

governmental aid and aid from private foundations, related to the prioritisation of some 197 

diseases to the detriment of others. For instance, great attention is dedicated toward diseases 198 

like tuberculosis, HIV/AIDS and malaria, but a significant number of people in the 199 

developing world are dying of simpler or re-emerging diseases. Ebola, for example, is not a 200 

‘new’ virus. It was first discovered in 1976 (seven years before the AIDS virus), but by the 201 

time of the West African outbreak, no vaccine or therapy had been developed to the point of 202 

approved use. And Ebola is just one case. Research into other (re-)emerging diseases such as 203 

Nipah and SARS could also advance more quickly if more funding was available – but 204 

donors and funding agencies are naturally unable to focus on every (re-)emerging disease. 205 

This reflection gives ample room for debate but it is clear that funds should be allocated to 206 

build the capacity of basic healthcare services, including monitoring and diagnostic facilities, 207 

which are at the basis for the prevention of every disease. Indeed, Oladoyin Odubanjo
3
 208 

confirms that: ‘the push should not be about adding on individual diseases to the priority list, 209 

but about an insistence on developing the health system as a whole, which will go a long way 210 

to address most diseases’. Following the same trend, during the 2013-2016 West African 211 

outbreak much attention has (understandably) been given to people with Ebola, leaving 212 

‘those with non-Ebola diseases without any place to go’ (Zielinski, 2014). In other words, the 213 

emphasis on already stretched healthcare systems to treat Ebola patients has left those 214 

suffering from malaria and other illnesses, as well as pregnant women who are likely to 215 

require birthing assistance, without a healthcare safety-net. 216 

It seems, therefore, that the global health agenda is set on a priority disease list basis rather 217 

than on an overall strategy to increase the capacity of healthcare systems in weak states. The 218 

Global Fund to fight AIDS, tuberculosis and malaria, for example, spent almost US$4 billion 219 

in 2013, with a focus on these three major diseases, of which just 2.5 per cent was spent on 220 

health systems strengthening, albeit a substantial US$760 million (The Global Fund, 2014). 221 

                                                            
3 Executive Secretary of the Nigerian Academy of Science (NAS).  
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The effects of foreign aid also raise two other issues: first, the over-dependence on external 222 

aid does not help to instil a sense of responsibility among national authorities. And second, it 223 

tends to focus mainly on large urban areas (where more people can be more easily targeted), 224 

at the expense of leaving rural communities aside. This point is actually of particular 225 

importance, as demonstrated again by the current Ebola outbreak. Dependence on foreign 226 

assistance is indeed a feature that characterises many realities of the developing world. It has 227 

even been argued that foreign aid to Africa is making ‘the poor poorer and the growth slower’ 228 

(Moyo, 2009). What is certain is that funds deriving from foreign support could be more 229 

effectively allocated, coordinated and distributed. Hence, an implicit question needs to be 230 

asked: what will happen once the West African Ebola outbreak is brought under control? 231 

Hopefully, greater attention will be given to reconstruction of the affected countries’ 232 

healthcare systems as a whole. Given that the relative lack of physicians and the lack 233 

adequate training of medical personnel both contributed to the current tragic situation, the 234 

issues of training a new generation of doctors and healthcare practitioners urgently needs to 235 

be addressed. Indeed, a report from the US National Academy of Sciences concludes that: 236 

‘Support for health systems will help protect the United States standing investment in 237 

malaria, HIV and AIDS, and child health. By building local capacity to manage the health 238 

system, the United States would help reduce dependence on foreign aid. Capacity building is 239 

a long process, however. Success toward this goal should be measured in a longer time frame 240 

than Congress has previously allowed for development projects. ... An aid strategy that 241 

emphasises research and training, global public goods, efficient management, and rigorous 242 

program evaluation would go far to improving the health infrastructure of low- and middle-243 

income countries’ (IOM, 2014). 244 

The improvement of these countries’ healthcare systems should be thus founded on several 245 

basic actions. In this regard, Esi Awuah
4
 also insists on the importance of introducing 246 

primary hygiene practices among local communities as a way to prevent the initial infection 247 

and subsequent diffusion of diseases. Indeed, she argues that ‘the improvement of toilet 248 

technologies is important if we want people to avoid contact with contaminated human 249 

waste.’ Such practices would reduce the numbers of people suffering from avoidable 250 

diarrhoea and already begin to free up valuable physician time and hospital beds.  251 

                                                            
4 Professor of Environmental Health and Sanitation and Vice Chancellor of the University of Energy 

and Natural Resources in Sunyani, Ghana.  
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Protecting people from contracting (re-)emerging diseases such as Ebola, isolating cases, and 252 

putting in place efficient coordination practices in the case of an outbreak are the fundamental 253 

tools needed to deal with any outbreak. The cases of Nigeria, Senegal and Mali support this 254 

statement. When Ebola was ‘imported’ into Nigeria by a Liberian traveller, the country was 255 

able to avoid any potential contagion increasing to outbreak status. The Nigerian success was 256 

due to a quick response and to a rapid tracking and monitoring of people who had been in 257 

contact with affected people (WHO, 2014c). Joel Breman further adds that having designated 258 

staff and protocols in place, as well as safe burial procedures, played major roles in avoiding 259 

any spread. Senegal is another instance where ‘an immediate, broad-based, and well-260 

coordinated response can stop the Ebola virus, carried into a country in an affected traveller, 261 

dead in its tracks’ (WHO, 2014d). The country authorities reacted very promptly and were 262 

able to track 74 contacts of the first case and to develop a nation-wide awareness campaign 263 

on Ebola symptoms and sanitation measures (WHO, 2014d). Yet, Kissaou TChedre
5
 clearly 264 

points out that these countries are not completely ‘safe’. In fact, ‘the possibility of it 265 

spreading further should not be dismissed’ (Barrios, 2014). Mali also managed to control the 266 

disease through efficient contact-tracking, with cases recorded through November 2014, but 267 

eventually being declared Ebola-free in January 2015 (WHO, 2015b). 268 

 269 

Conclusions - 1 270 

 Addressing the issues of poverty, underdevelopment and food insecurity represent 271 

indispensable elements to the prevention of outbreaks of (re-)emerging diseases, as 272 

these have direct impact on low standards of sanitation and the sourcing of unsafe 273 

foods.  274 

 The prevention of outbreaks also requires that both national and international 275 

funding are used for the improvement and the strengthening of national healthcare 276 

systems as a whole, rather than addressing single diseases. 277 

 Once a potential outbreak is identified, coordination and awareness are key to 278 

preventing further spread of the disease. 279 

 280 

SIDE ISSUES AND OTHER POSSIBLE SOLUTIONS 281 

Brain drain, policies and the role of academies 282 

                                                            
5 Biomedical sciences researcher, Senior Scientist at Menicon Co. Ltd., USA. 
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It has already been discussed that one of the main factors that contributed to the rapid spread 283 

of the Ebola virus was the lack of trained and equipped medical personnel. A significant 284 

component of this shortage is ‘brain drain’, namely the migration of trained personnel to the 285 

developed world. Brain drain is caused by a number of factors, including political instability 286 

in trained individuals’ home nations, the low level of scientific development of national 287 

institutions, and better career and earning prospects elsewhere (Serour, 2009). In fact, ‘these 288 

challenges are often the result of misconceived macro-economic policies, as wage ceilings 289 

prevent meeting needs for health personnel’ (Cometto et al., 2013). The frustration deriving 290 

from both the low salary standards and the lack of funds allocated to scientific research are 291 

great incentives for leaving. Furthermore, the ‘legacy of conflict also has contributed to a 292 

mentality that ‘run and flee’ is the best response to a crisis’ (Zielinski, 2014). In sub-Saharan 293 

Africa, the brain drain percentage is 13 per cent (Serour, 2009), among the highest in the 294 

world. Others though argue that one of the inherent reasons for this migration is the fact that 295 

Western countries are in increasing need of healthcare staff and thus rely on trained personnel 296 

coming from low-income states, the alleged ‘brain gain’ phenomenon (Serour, 2009). A.P.R. 297 

Aluhiware
6
 affirms that, basically ‘rich countries are [...] poaching doctors and nurses from 298 

developing countries’ by offering them better wages and career prospects. However it is 299 

viewed, ‘this trend will continue until the needs of the professionals [in their home nations] 300 

become a priority’, says Oladoyin Odubanjo. Enacting such an initiative should be a logical 301 

consequence of an overall strategy aimed at improving healthcare, research and development 302 

in these societies. Although the African Union (AU) has shown some good intentions, no 303 

tangible progress has been made in this regard. For example, in the April 2001 Abuja 304 

Declaration, AU member states set regional healthcare targets, pledging to allocate at least 15 305 

per cent of their gross domestic product (GDP) to improve their national healthcare sectors 306 

(Anon., 2001). Even though some countries have reached the goal, setting a general target for 307 

all the AU member states (fifty-four in total) does not seem to take into appropriate 308 

consideration the differences in public budgets and each country’s specific needs. Likewise, 309 

the target for each African country of spending 1 per cent of GDP on research and 310 

development, set in Africa’s Science and Technology Consolidated Plan of Action (NEPAD, 311 

2006), seems quite superficial if specific national factors are not considered. The extent in 312 

which laboratories and institutions are equipped, the number of universities and research 313 

                                                            
6 Professor, Department of Surgery, University of Peradeniya, Kandy, Sri Lanka.  
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centres and other variables are fundamental elements that should be carefully considered 314 

when establishing these kinds of objectives (Irikefe et al., 2011).  315 

Even so, it should be noted that a continent the size of Africa has just five laboratories 316 

equipped to WHO standards capable of analysing samples from purported viral haemorrhagic 317 

fevers and diagnosing Ebola – in Gabon, Kenya, Senegal, South Africa and Uganda (WHO, 318 

2014e). 319 

Fundamentally, decisions regarding expenditure on healthcare and on research and 320 

development should be based on valid evidence. Nonetheless, this does not yet appear to be 321 

easily feasible. Ahbor Ighoroje
7
 defines the academic world as the ‘custodian of research and 322 

development’, which ‘should exercise its power in setting the healthcare agenda’. 323 

Nonetheless, she also recognises the presence of a ‘political issue’ that prevents national and 324 

regional authorities from basing decisions purely on academic advice. Along the same lines, 325 

Esi Awuah argues that ‘academies [of science] have no voice, they know what to do but 326 

governments basically do not listen to them. Establishing more formal links between the 327 

academic world and policy makers could indeed represent an effective measure to improve 328 

the healthcare system of a particular country. Yet, this would require ‘good governance, good 329 

will, and ambition towards the future,’ says Kissaou TChedre, who further adds that ‘most 330 

African governments care more about their own well-being instead of working for their 331 

countries.’  332 

 333 

Conclusions - 2 334 

 The academic world, including academies of science, can be a reliable source of solid 335 

evidence and data on national healthcare needs, and national governments should 336 

include academia in the process of setting the national healthcare agenda.  337 

 338 

Cultural contexts and communication 339 

According to Peter Piot, the person who first isolated and described the Ebola virus, 340 

understanding local cultures and beliefs constitutes an essential component of the overall 341 

strategy to stop the West African Ebola outbreak (Mathers, 2014). Across much of Africa, 342 

religion and traditions are important elements of people’s daily lives and they do, to some 343 

extent, condition individuals’ approach to health and sanitation measures too. Hence, 344 

                                                            
7 Professor of Physiology, University of Benin, Nigeria. 
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international responses to outbreaks such as Ebola in rural communities need to be correctly 345 

adjusted to local circumstances. Doing so, according the Melissa Parker, Reader in Medical 346 

Anthropology at the London School of Hygiene and Tropical Medicine, ‘will increase their 347 

effectiveness and help bring this terrible Ebola epidemic under control’ (Grant and Benson, 348 

2014). For instance, the spread of Ebola can be reduced by implementing proper burial 349 

activities. It has been well documented that the widespread traditional practice of washing 350 

corpses before burial is ‘in direct conflict with the procedures health officials must follow to 351 

minimise the risk that the disease will spread, because after death is a particularly dangerous 352 

time for Ebola infection’ (Ohlheiser, 2014). Thus there is a need for educating the general 353 

population with regard to safe contact measures with both patients and corpses in order to 354 

protect themselves and their families, and eventually stop the diffusion of the virus. However, 355 

establishing trust between healthcare workers and local communities is not an easy task 356 

(Makri, 2015). Healthcare workers arriving in small rural villages with their protective suits, 357 

goggles and gloves, were perceived as scary and untrustworthy for local people who ‘did not 358 

believe that an Ebola outbreak existed’ or believing that the outbreak was a ‘hoax, and a way 359 

for the government to raise money’ (Rettner, 2014). In addition, according to Biello (2014), 360 

there is little trust in authorities and people do not go to treatment centres, which are seen as a 361 

‘death sentence’. In a recent interview, Peter Piot defined this on-site didactic process as ‘the 362 

greatest challenge’ (Piot, 2014).  Patrick Kelley
8
 suggests the possibility of working and 363 

collaborating with local leaders as a way to establish a liaison between individuals and 364 

medical staff.  365 

To this end, protecting and educating women could be a valuable tool. Women, who make up 366 

some 60 per cent of Ebola victims, typically play important roles in affected societies. They 367 

are the primary care-givers within their families and communities and thus are also majorly 368 

exposed to the disease (Saul, 2014). Educating women on how to properly take care of both 369 

patients and corpses in the rural districts must be based on a good understanding of the 370 

relevance of gender roles in these societies (Wolfe, 2014). And, providing women and other 371 

local carers with adequate basic equipment such as masks, gloves, and so forth, is essential 372 

for improving protection (Lazuta, 2014). Introducing women to proper treatment practices is 373 

thus the first step towards both installing trust within rural communities and to help stop the 374 

spread of the virus.  375 

                                                            
8 US Institute of Medicine, Director of the Board on African Science Academy Development. 
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An additional scheme that could be implemented is that of training community health 376 

workers (CHWs). This approach consists of providing individuals belonging to specific 377 

communities with some training on how to deliver basic healthcare methods and services. 378 

Such an experiment was first tried in rural districts in Ethiopia, where communities now have 379 

access to primary healthcare (House of Commons IDC, 2014). The role of these workers 380 

should not be underestimated, as they ‘act as an important link between formal health 381 

structures and primary care provision in the community, [...] and encourage communities to 382 

participate in preventive activities’ (House of Commons IDC, 2014). Indeed, this experiment 383 

showed remarkable outcomes regarding the improvement of the health situation in the 384 

demonstration areas, leading to a significant decrease in child mortality rates.  385 

Edsel Salvana
9
 affirms that something similar has been experienced in the Philippines, where 386 

CHWs represent ‘the first line [of healthcare] for most people’. He adds that some of these 387 

programmes involve ‘step-ladder curriculums, where someone starts out as a midwife, spends 388 

time in the community, then trains to be a nurse, then trains as a physician and finally returns 389 

to the community’.  Yet, these kind of operations require an investment and commitment 390 

from national authorities and this is not currently possible everywhere. For example, Ethiopia 391 

and the Philippines are demonstrating higher levels of national commitment compared to 392 

many West African countries, as TChedre points out, and their efforts could be replicated 393 

elsewhere.  394 

Other important responses include that of the Ugandan Ministry of Health, which carried out 395 

an awareness campaign on Ebola symptoms for both healthcare workers and citizens after the 396 

2000 outbreak in 2000 in Gulu in the north of the country (Fustukian and Cavanaugh, 2014). 397 

Issues of communication and fear easily arise when outbreaks occur. Such a situation is the 398 

logical consequence of poor governance and preparedness. Misconceptions about the disease 399 

created fear and chaos and made deep-rooted cultural methods take the place of information 400 

and public awareness campaigns (Anon., 2014d). In the case of Sierra Leone, ‘high levels of 401 

distrust have led communities to avoid health facilities, associating them with the virus, 402 

relying instead on traditional healers or self-medication’ (Fustukian and Cavanaugh, 2014). 403 

In addition, the country’s population ‘is failing to seek medical attention for any diseases [...], 404 

if they have malaria, the feeling is that they do not want to go near a hospital with Ebola 405 

cases’ (Kitamura and Gbandia, 2014). 406 

                                                            
9 Clinical Associate Professor at UP College of Medicine, Manila, Philippines.  
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In the same way, birthing complications have become the order of the day. Women are afraid 407 

to go to the hospitals and they cannot thus receive any required prenatal treatment (Boseley, 408 

2014). Hence, the human toll is not limited to those with the virus but expands to people with 409 

other diseases and medical needs. Such is the fear of Ebola hospitals that people often resort 410 

to hiding their relatives with symptoms and avoid going to treatment centres for fear of 411 

contracting the virus (Makri, 2014). 412 

Dealing with general panic is another component of the overall strategy against the further 413 

diffusion of any outbreak. Awareness campaigns should be grounded on scientific evidence 414 

and should inform people on symptoms, safe contact measures and treatment. In this regard, 415 

Garry Aslanyan
10

 affirms that ‘non-scientific fears are common and drive irrational decisions; 416 

citizens need to be taught critical thinking skills’ but, at the same time, he also recognises that 417 

‘this is a generational agenda’. In fact, besides implementing a widespread information 418 

campaign during the outbreak, this Ebola experience should serve as a reference to develop 419 

effective dissemination strategies in future.  420 

The lack of trust towards medical personnel is also a side effect of discrimination in access to 421 

healthcare facilities. Indeed, Haja Ramatulai Wurie, a researcher and lecturer in health 422 

systems development in Freetown, Sierra Leone, confirms this by saying that ‘if people had 423 

equitable access to healthcare services they would be familiar with going to health facilities 424 

and would have more faith in health workers [and] what we are experiencing is [people] 425 

preferring to go to traditional healers as they are more accustomed to them’ (Del Bello, 426 

2014). Discrimination on health access along ethnic, gender and income lines is a reality 427 

across many affected societies. The difference between the rich and the poor is massive and 428 

as it has been underlined by Kissaou TChedre, who confirms that ‘authorities and rich people 429 

go to Europe and America to get treated, while their people are stuck with poor healthcare 430 

systems’. 431 

Trust concerns are emerging on other fronts too. The question of survivors is, in this regard, 432 

emblematic. Even though survivors are seen as ‘celebrities’ when they leave the Ebola 433 

treatment centres, says Benjamin Black of Médecins Sans Frontières (Black, 2014), their re-434 

integration in the society is more complicated. In fact, ‘in the traumatised, fearful 435 

communities struck by the disease, Ebola survivors are often stigmatised and destitute when 436 

they return’ (Oosterhoff, 2014), whereas they could assist in taking care of patients with little 437 

                                                            
10 Manager of Partnerships and Governance at the World Health Organization (WHO), Geneva, 

Switzerland. 
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or no risk of re-infection. Indeed, Maureen O’Leary
11

 argues that ‘survivors of Ebola, the 438 

families of the cases and healthcare workers all face stigmatisation’ and that ‘these groups 439 

will all need support to be accepted back into society’. An awareness campaign informing 440 

survivors of the ‘dos and don’ts’ after recovery is also lacking. For example, sexual activity 441 

and breastfeeding should in fact be avoided up to three months after release from hospital in 442 

order to protect others and to restrict virus circulation (Oosterhoff, 2014). Coupled with rapid 443 

preventive measures, effective communication policies and awareness campaigns are thus 444 

key to successfully controlling and eventually stopping the outbreak. 445 

 446 

Conclusions - 3 447 

 Understanding the cultural context of communities affected by a disease is crucial to 448 

increasing awareness on safe practices, establishing trust, and avoiding potential 449 

panic situations. 450 

 In many communities, women are the first healthcare givers and they often play 451 

important roles in these societies. Protecting and interacting with women is a 452 

valuable tool to protect the community as a whole and to stop the spread of a disease. 453 

 Introducing a system of progressive training for community health workers can also 454 

bring significant benefits. 455 

 456 

INTERNATIONAL AND ECONOMIC RESPONSES 457 

Ebola is on the priority list of the international community’s security agenda, and its arrival in 458 

countries such as the United States and Spain increased the fear of a possible outbreak 459 

outside the West Africa region.  460 

‘If you have travelled from a country that has been affected by the Ebola virus disease 461 

outbreak you must stay away from public places and meeting people if you develop fever’
12

: 462 

this and other instructions are provided on information sheets provided on flights and in 463 

airports. Meanwhile, a major strategy for containing the Ebola virus implemented by the 464 

international community is based on cancelling flights to affected countries (Barrios, 2014) 465 

and closing borders. Indeed, on 4 November 2014 in Seoul, South Korea, Jim Young Kim, 466 

                                                            
11 Professor and Graduate Programme Director, Department of Anatomical Sciences, Stony Brook 

School of Medicine, NY, USA.  

12 This example is taken from a flight to India.  
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President of the World Bank, declared: ‘airline stocks have dropped, interest in tourism in 467 

those areas has slowed down, and so unless we get the epidemic under control, the impact 468 

could be enormous’ (Zou, 2014). This lesson should have already been learned by the 469 

international community after SARS overwhelmed stock markets and real estate prices in 470 

Hong Kong in 2002 (Zou, 2014). Per Thoresson, at the UN Security Council Meeting of 12 471 

November, reminded those present of the fact that ‘it is the Ebola virus that should be 472 

isolated, not the countries affected’ (Anon., 2014b). Flights were being suspended and 473 

neighbouring countries closed their borders. Côte d’Ivoire, for instance, closed its borders 474 

and imposed travel restrictions (Barrios, 2014). But such containment policies are having 475 

unintentional additional consequences on the economy of the affected countries (Alvarez, 476 

2014), and trans-boundary and migration issues thus become important variables of the 477 

overall response (Anon., 2014c). Among the effects of Ebola on local economies are loss of 478 

incomes, the closing of farmers’ markets, and the death or hospitalisation of the most 479 

productive workers. Not surprisingly, ‘the agricultural sector has been disrupted by the Ebola 480 

crisis and government-imposed restrictions’ (Alvarez, 2014) and cross-border trade no longer 481 

exists in these areas, making people (mostly women) lose their primary sources of income 482 

(Lazuta, 2014).  483 

What could be done to avoid the spread of the virus to other countries in the region without 484 

affect the livelihoods of people and villages relying on cross-border activities?  485 

There is no precise answer to this question but most probably closing the borders could be 486 

rather substituted by ‘ensuring screening at borders’ as affirmed by Oladoyin Odubanjo, 487 

while Joel Breman proposes the alternative of ‘considering stipends for those providing food, 488 

water, transport and other essentials to villagers and towns affected by border closures’. And 489 

it is not just the border regions that are suffering side-effects of the epidemic. In Conakry, the 490 

capital of Guinea, for example ‘people are even going into debt to provide food for their 491 

children’ (Biello, 2014). When it is considered that this is happening in societies already 492 

afflicted by severe poverty and underdevelopment, the reconstruction process after the 493 

outbreak does not leave much room for optimism. In this respect, the economic impact of 494 

Ebola could be in the order of US$32.6 billion before 2016 estimates the World Bank 495 

(UNSC, 2014). Although this is not the first time that a re-emerging disease has had a great 496 

financial impact in a region, the lesson is yet to be learned. In 2010, cholera began spreading 497 

in Haiti: by July 2014, when UN Secretary-General Bank Ki moon called for US$2.2 billion 498 

to be raised to eliminate the disease from the country (Anon., 2014d) some 700,000 had been 499 
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affected with 8,700 deaths. This Haitian experience also teaches us something about the 500 

importance of having an effective healthcare system that can at least provide basic services to 501 

the whole population without discrimination. However, four years after the start of the 502 

outbreak there are still no adequate water treatment systems or healthcare facilities (Quigley, 503 

2014), leaving Haitians at the mercy of the ongoing outbreak and susceptible to outbreaks of 504 

other (re-)emerging diseases. As in the case of cholera, early treatment of Ebola also requires 505 

large quantities of safe drinking water that could help save peoples’ lives in the early stages 506 

of the disease. Allocating funds to improve water systems, and other basic facilities could 507 

serve as an important control factor of future episodes.  508 

In any case, West Africa, along with Haiti, some parts of Southeast Asia, as well as other 509 

parts of the developing world, will continue to be vulnerable to (re-)emerging diseases until 510 

eradicating poverty becomes a top priority (Kupferschmidt, 2014). Preparedness to future 511 

outbreaks must be founded on a strategy that targets ‘the root of the problem: the deep-seated 512 

poverty that has allowed it to spread’ (Quigley, 2014). 513 

 514 

Conclusions - 4 515 

 Isolating countries affected by an infectious disease is not a solution. In contrast, it 516 

can actually drag people into a situation of even more severe poverty. Providing 517 

individuals in affected societies with some kind of secure income and basic welfare 518 

services should be considered.  519 

 520 

LESSONS AND PROSPECTS 521 

One of the main lessons that can be learned from the 2013-2016 West African Ebola outbreak 522 

is that there is an urgent need to build functioning, equitable, nationwide healthcare systems 523 

in developing countries. Of course, we cannot expect great advances overnight, but there are 524 

some initial steps that can be taken in the near-term. As we saw, the first necessity is that of 525 

providing basic healthcare services throughout the territory of a specific country. Basic 526 

hygienic and sanitation norms should then be introduced. Political will to spur the 527 

reconstruction of healthcare facilities and infrastructures destroyed by years of internal 528 

conflicts is thus indispensable. Maureen O’Leary states, in fact, that ‘distrust of governments 529 

as a hangover from the civil wars was a large factor in the public’s refusal to heed public 530 

health warnings and advice regarding the epidemic’. Governments should therefore 531 
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implement health policies and carry out awareness campaigns by building trust and 532 

reliability. To this end, funds, both national and international, should be well and clearly 533 

allocated to the needs of the entire population, not just the elite or to those fortunate enough 534 

to live in urban centres. The way out of poverty and underdevelopment is complex and 535 

requires a long-term strategy based on several factors. Improving people’s standards of living 536 

is always a solution for preventing the spread of disease. Policies should thus be shaped 537 

around the necessity of granting some forms of income, ensuring food and water security to 538 

the whole population, especially the poorest and most marginalised. This would not only 539 

reduce the chances of the occurrence of possible future outbreaks but would also improve the 540 

general health situation in these realities, especially for what concerns treatable diseases 541 

related to access to water and nutrition (for example, diarrhoea, child malnutrition). Financial 542 

resources deriving from the international community and private foundations should be 543 

allocated to improve healthcare systems in these countries, rather than to target specific single 544 

diseases, as underlined by Hans Rosling, the former head of the Division of Global Health at 545 

the Karolinska Institute in Stockholm, Sweden (in Kupferschmidt, 2014). 546 

Indeed, the risk is that Ebola will become another (re)-emerging disease from which few 547 

lessons will be learned and the long slow process of building adequate healthcare systems 548 

‘forgotten’ by the international community as the next disaster hits the headlines.  549 

This experience should instead provide the ultimate wake-up call for the international 550 

community to address the question of capacity building – for both healthcare and research 551 

and development – in the developing world (IAMP, 2013). 552 

In this regard, regional organisations and institutions must play a major role. Regional 553 

authorities should give greater attention to health security in their member countries and 554 

should invest in the improvement of academic institutions and programmes. This would 555 

increase the number of medical personnel in these areas and will also attract funding and 556 

investments for projects designed for the development of healthcare systems in member 557 

countries or for specific treatable diseases affecting their populations. A national/regional 558 

approach would also be able to define the top priorities and issues that need to be addressed 559 

in a targeted country/region. To this end, academia, including academies of science and 560 

medicine, must play a central part. Basing decisions on the best available, peer-reviewed, 561 

scientific evidence is essential for success. According to Oladoyin Odubanjo ‘academies must 562 

help to bridge the gap in knowledge and policy by providing evidence-based information to 563 

relevant authorities’.  564 
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Nonetheless, applying such a scheme on a national level can be difficult. First, not all 565 

countries, especially in Africa, have national science academies. Also, governments can be 566 

corrupt, spending public money for their own particular interests. Perhaps regional 567 

supervision and collaboration might help, as suggested by Gary Aslanyan. What is certain is 568 

that the construction or strengthening of academic institutions and scientific research centres 569 

in the developing world would provide a significant part of the solution on many fronts. It 570 

would serve as a deterrent for the ‘brain drain’ phenomenon, keeping key personnel within 571 

the countries, as well as providing countries with local, indigenous scientific expertise and 572 

guidance concerning healthcare and development plans.  573 

Building the capacity of healthcare systems in the developing world is a long-term process 574 

that includes even larger issues such as poverty and underdevelopment. The Ebola outbreak is 575 

just the latest instance that brings into focus the need to keep these questions in view. Once 576 

the emergency is over, the lessons learned during this tragic outbreak must not be forgotten. 577 

Both national governments and the international community have the moral duty of preparing 578 

countries to deal with both common ‘every-day’ ailments as well as (re)-emerging diseases to 579 

prevent future similar scenarios from occurring.  580 

581 

PeerJ PrePrints | https://doi.org/10.7287/peerj.preprints.1678v1 | CC-BY 4.0 Open Access | rec: 23 Jan 2016, publ: 23 Jan 2016



20 

 

REFERENCES 582 

Alvarez, J. (2014) ‘The real cost of Ebola: Letter from Monrovia’, Foreign Affairs, 24 583 

November 2014. http://www.foreignaffairs.com/features/letters-from/the-real-cost-of-ebola 584 

(accessed 28 November 2014). 585 

Anon. (2001) ‘Abuja Declaration on HIV/AIDS, Tuberculosis and other related infectious 586 

diseases’. Abuja, Nigeria, 27 April 2001 http://www.un.org/ga/aids/pdf/abuja_declaration.pdf 587 

(accessed 28 November 2014). 588 

Anon. (2014a) ‘Mali confirms eighth Ebola case, monitoring 271 people’, New York Times, 589 

24 November 2014. http://www.nytimes.com/reuters/2014/11/24/world/africa/24reuters-590 

health-ebola-mali.html (accessed 25 November 2014). 591 

Anon. (2014b) ‘“Isolate Ebola, Not Countries Affected”, Top Officials Stress, Urging 592 

Security Council to Extend Liberian Mission’, UN Security Council 7310
th

 meeting. Meetings 593 

Coverage and Press Releases. 12 November 2014.  594 

http://www.un.org/press/en/2014/sc11644.doc.htm (accessed 12 February 2015). 595 

Anon. (2014c) ‘Ebola outbreak: a wake-up call’, Editorial. Science*Policy*Africa - AAS 596 

Newsletter. September 2014, 18(3):2. 597 

Anon. (2014d) ‘UN chief steps up fight against Haiti cholera epidemic’. The Guardian, 16 598 

July 2014. http://www.theguardian.com/global-development/2014/jul/16/haiti-cholera-599 

epidemic-united-nations-ban-ki-moon (accessed 12 February 2015). 600 

Baize, S., D. Pannetier, L. Oestereich et al. (2014) ‘Emergence of Zaire Ebola Virus Disease 601 

in Guinea’, N. Engl. J. Med., 371:1418–25, doi: 10.1056/NEJMoa1404505 602 

Barrios, C. (2014) ‘The Ebola Outbreak: Local and global containment’, European Institute 603 

for Security Studies, Brief 26, 19 September 2014. 604 

http://www.iss.europa.eu/uploads/media/Brief_26_Ebola.pdf (accesssed 12 February 2015). 605 

Biello, D. (2014) ‘Ebola exacerbates West Africa's poverty crisis’, Scientific American,  30 606 

October 2014. http://www.scientificamerican.com/article/ebola-exacerbates-west-africa-s-607 

poverty-crisis/, (Accessed 11 November 2014). 608 

Black, B. (2014) ‘Fighting Ebola: Moments of joy amid the outbreak’, Dispatches, Autumn 609 

2014, no. 74, pg.5. 610 

http://www.msf.org.uk/sites/uk/files/24585_msf_magazine_74_uk_web_version.pdf 611 

(accessed 5 March 2015). 612 

Boseley, S. (2014) ‘One in seven pregnant women could die in Ebola-hit countries, say 613 

charities’, The Guardian,  10 November 2014. 614 

PeerJ PrePrints | https://doi.org/10.7287/peerj.preprints.1678v1 | CC-BY 4.0 Open Access | rec: 23 Jan 2016, publ: 23 Jan 2016

http://www.un.org/ga/aids/pdf/abuja_declaration.pdf
http://www.nytimes.com/reuters/2014/11/24/world/africa/24reuters-health-ebola-mali.html
http://www.nytimes.com/reuters/2014/11/24/world/africa/24reuters-health-ebola-mali.html
http://www.un.org/press/en/2014/sc11644.doc.htm
http://www.theguardian.com/global-development/2014/jul/16/haiti-cholera-epidemic-united-nations-ban-ki-moon
http://www.theguardian.com/global-development/2014/jul/16/haiti-cholera-epidemic-united-nations-ban-ki-moon
http://www.iss.europa.eu/uploads/media/Brief_26_Ebola.pdf
http://www.scientificamerican.com/article/ebola-exacerbates-west-africa-s-poverty-crisis/
http://www.scientificamerican.com/article/ebola-exacerbates-west-africa-s-poverty-crisis/
http://www.msf.org.uk/sites/uk/files/24585_msf_magazine_74_uk_web_version.pdf


21 

 

http://www.theguardian.com/world/2014/nov/10/ebola-one-in-seven-pregnant-women-could-615 

die (accessed 11 November 2014). 616 

Central Intelligence Agency. (2014) ‘Guinea. The World Factbook’, 22 June 2014. 617 

https://www.cia.gov/library/publications/the-world-factbook/geos/gv.html (accessed 17 618 

November 2014).  619 

Cometto, G, K. Tulenko, M. Adamson and K. Ruediger (2013) ‘Health workforce brain 620 

drain: From denouncing the challenge to solving the problem’, PLoS Medicine, 17 September 621 

2013. 622 

http://www.plosmedicine.org/article/info%3Adoi%2F10.1371%2Fjournal.pmed.1001514, 623 

doi: 10.1371/journal.pmed.1001514 (accessed 11 November 2014). 624 

Del Bello, L. (2014) ‘Ebola: Voices on the ground’, SciDevNet, 15 August 2014. 625 

http://www.scidev.net/global/disease/multimedia/ebola-voices-on-the-ground-626 

interactive.html (accessed 12 February 2015). 627 

Extance, A. (2015) ‘Ebola struggle hit by failure to involve local people,’ SciDevNet, 24 628 

February 2015. http://www.scidev.net/global/ethics/news/ebola-struggle-failure-to-involve-629 

local-people.html (accessed 8 March 2015). 630 

Fustukian, S and K. Canavaugh (2014) ‘Ebola emerges in fragile states: another ‘wake- up’ 631 

call for action on health systems in conflict affected states?’, HSG Connect 632 

http://www.healthsystemsglobal.org/GetInvolved/Blog/TabId/155/PostId/35/ebola-emerges-633 

in-fragile-states-another-wake-up-call-for-action-on-health-systems-in-conflict-affected-634 

states.aspx  (accessed 10 November 2014). 635 

Global Fund (2014) ‘Funding and spending’, 636 

http://www.theglobalfund.org/en/about/fundingspending/ (accessed 24 December 2014). 637 

Grant, B. (2014) ‘Lurking in the shadows,’ The Scientist, 1 December 2014. http://www.the-638 

scientist.com/?articles.view/articleNo/41537/title/Lurking-in-the-Shadows/ (accessed 3 639 

December 2014). 640 

Grant, C. and V. Benson (2014) ‘Understanding Ebola: Launch of the Ebola Response 641 

Anthropology Platform’, Institute of Development Studies, 26 November 2014. 642 

http://www.ids.ac.uk/news/understanding-ebola-launch-of-the-ebola-response-anthropology-643 

platform (accessed 3 March 2015). 644 

House of Commons International Development Committee (2014) Strengthening Health 645 

Systems in Developing Countries. 12 September 2014. House of Commons, The Stationery 646 

Office Limited, London. 44pp. 647 

PeerJ PrePrints | https://doi.org/10.7287/peerj.preprints.1678v1 | CC-BY 4.0 Open Access | rec: 23 Jan 2016, publ: 23 Jan 2016

http://www.theguardian.com/world/2014/nov/10/ebola-one-in-seven-pregnant-women-could-die
http://www.theguardian.com/world/2014/nov/10/ebola-one-in-seven-pregnant-women-could-die
https://www.cia.gov/library/publications/the-world-factbook/geos/gv.html
http://www.plosmedicine.org/article/info%3Adoi%2F10.1371%2Fjournal.pmed.1001514
http://www.scidev.net/global/disease/multimedia/ebola-voices-on-the-ground-interactive.html
http://www.scidev.net/global/disease/multimedia/ebola-voices-on-the-ground-interactive.html
http://www.scidev.net/global/ethics/news/ebola-struggle-failure-to-involve-local-people.html
http://www.scidev.net/global/ethics/news/ebola-struggle-failure-to-involve-local-people.html
http://www.theglobalfund.org/en/about/fundingspending/
http://www.the-scientist.com/?articles.view/articleNo/41537/title/Lurking-in-the-Shadows/
http://www.the-scientist.com/?articles.view/articleNo/41537/title/Lurking-in-the-Shadows/
http://www.ids.ac.uk/news/understanding-ebola-launch-of-the-ebola-response-anthropology-platform
http://www.ids.ac.uk/news/understanding-ebola-launch-of-the-ebola-response-anthropology-platform


22 

 

http://www.publications.parliament.uk/pa/cm201415/cmselect/cmintdev/246/246.pdf 648 

(accessed 10 November 2014). 649 

Institute of Medicine of the National Academies (2014) Investing in Global Health Systems: 650 

Sustaining Gains, Transforming Lives. G.J. Buckley, J.E. Lange and E.A. Peterson (eds). The 651 

National Academies Press, Washington DC, USA. 136pp. 652 

http://www.iom.edu/Reports/2014/Investing-in-Global-Health-Systems-Sustaining-Gains-653 

Transforming-Lives.aspx (accessed 22 March 2015). 654 

Institut National de la Statistique, Ministère du Plan, Conakry, Guinea and MEASURE DHS, 655 

ICF International, Maryland, USA (2013) ‘Guinea: Enquête Démographique et de Santé et à 656 

Indicateurs Multiples (EDS-MICS)’ (Guinea: Demographic and health survey and multiple 657 

indicators). https://dhsprogram.com/pubs/pdf/FR280/FR280.pdf (accessed 2 March 2015). 658 

InterAcademy Medical Panel (2013) ‘A Call for Action to Strengthen Health Research 659 

Capacity in Low and Middle Income Countries, IAMP Statement. http://www.iamp-660 

online.org/sites/iamp-661 

online.org/files/IAMP%20Call%20for%20Action%20on%20RSC%20.pdf (accessed 22 662 

March 2015). 663 

Irikefe V., G. Vaidyanathan, L. Nordling, A. Twahirwa, E. Nakkazi and R.Monastersky 664 

(2011). ‘Science in Africa: the view from the frontline’, Nature, 474: 556–559, 29 June 2011. 665 

http://www.nature.com/news/2011/110629/full/474556a.html?s=news_rss (accessed 15 666 

December 2014). 667 

Kitamura, M. and S. Gbandia (2014) ‘Ebola cases mix with malaria amid “slow motion 668 

disaste”’, 7 August 2014, http://www.bloomberg.com/news/articles/2014-08-06/malaria-669 

cases-mix-with-ebola-amid-slow-motion-disaster (accessed 14 December 2014).  670 

Kruk, M.E., P. Rockers, E. Williams, T. Varpilah,  R. Macauley, G. Saydee and S. Galea 671 

(2010) Availability of essential health services in post-conflict Liberia. Bulletin of the World 672 

Health Organisation, 88: 527–534. doi:10.2471/BLT.09.071068.  673 

http://www.who.int/bulletin/volumes/88/7/09-071068/en/ (accessed 4 April 2014). 674 

Kupferschmidt, K. (2014) ‘The old man and the disease’, Science, 346: 1164–65. doi: 675 

10.1126/science.346.6214.1164. 676 

Lazuta, J. (2014) ‘West African women disproportionaly affected by Ebola’, Voice of 677 

America, 22 September 2014. http://www.voanews.com/content/west-african-women-678 

disproportionately-affected-by-ebola/2457918.html (accessed 11 November 2014). 679 

PeerJ PrePrints | https://doi.org/10.7287/peerj.preprints.1678v1 | CC-BY 4.0 Open Access | rec: 23 Jan 2016, publ: 23 Jan 2016

http://www.publications.parliament.uk/pa/cm201415/cmselect/cmintdev/246/246.pdf
http://www.iom.edu/Reports/2014/Investing-in-Global-Health-Systems-Sustaining-Gains-Transforming-Lives.aspx
http://www.iom.edu/Reports/2014/Investing-in-Global-Health-Systems-Sustaining-Gains-Transforming-Lives.aspx
https://dhsprogram.com/pubs/pdf/FR280/FR280.pdf
http://www.iamp-online.org/sites/iamp-online.org/files/IAMP%20Call%20for%20Action%20on%20RSC%20.pdf
http://www.iamp-online.org/sites/iamp-online.org/files/IAMP%20Call%20for%20Action%20on%20RSC%20.pdf
http://www.iamp-online.org/sites/iamp-online.org/files/IAMP%20Call%20for%20Action%20on%20RSC%20.pdf
http://www.nature.com/news/2011/110629/full/474556a.html?s=news_rss
http://www.bloomberg.com/news/articles/2014-08-06/malaria-cases-mix-with-ebola-amid-slow-motion-disaster
http://www.bloomberg.com/news/articles/2014-08-06/malaria-cases-mix-with-ebola-amid-slow-motion-disaster
http://www.who.int/bulletin/volumes/88/7/09-071068/en/
http://www.voanews.com/content/west-african-women-disproportionately-affected-by-ebola/2457918.html
http://www.voanews.com/content/west-african-women-disproportionately-affected-by-ebola/2457918.html


23 

 

Makri, A. (2014) ‘Ebola response: the real measure of success,’ SciDevNet, 19 August 2014. 680 

http://www.scidev.net/global/systems/editorials/ebola-response-measure-success.html 681 

(accessed 11 November 2014). 682 

Makri, A. (2015) ‘Lessons from the social response to Ebol,’ SciDevNet, 10 February 2015. 683 

http://www.scidev.net/global/disease/scidev-net-at-large/lessons-social-response-ebola.html 684 

(accessed 8 March 2015). 685 

Mathers, I. (2014) ‘Q&A: Peter Piot on the lessons from the Ebola crisis,’ SciDevNet, 10 686 

October 2014. http://www.scidev.net/global/disease/multimedia/peter-piot-lessons-ebola-687 

crisis.html (accessed 12 February 2015). 688 

Moyo, D. (2009) ‘Why foreign aid is hurting Africa’, Wall Street Journal, 21 March 2009. 689 

http://online.wsj.com/articles/SB123758895999200083 (accessed 24 November 2014). 690 

NEPAD Office of Science and Technology (2006) Africa’s Science and Technology 691 

Consolidated Plan of Action. 72pp. http://www.nepad.org/system/files/ast_cpa_2007.pdf 692 

(accessed 9 March 2015). 693 

Ohlheiser, A. (2014) ‘People are struggling to bury the Ebola dead. Here's why’, Washington 694 

Post, 7 August 2014. http://www.washingtonpost.com/news/world/wp/2014/08/07/people-695 

are-struggling-to-bury-the-ebola-dead-heres-why/ (accessed 16 December 2014). 696 

Oosterhoff, P. (2014) ‘Why we need to improve the lives of Ebola survivors as part of 697 

prevention,’ IDS Particpation, Power and Social Change. 698 

http://participationpower.wordpress.com/2014/11/12/why-we-need-to-improve-the-lives-of-699 

ebola-survivors-as-part-of-prevention/ (accessed 13 November 2014). 700 

Piot, P. (2014) ‘Interview with Ebola discoverer Peter Piot: “It is what people call a perfect 701 

storm”, with R. von Bredow and V. Hackenbroch’, Der Spiegel, 26 September 2014. 702 

http://www.spiegel.de/international/world/interview-with-peter-piot-discoverer-of-the-ebola-703 

virus-a-993111-2.html (accessed 8 March 2015). 704 

Quigley, F. (2014) ‘The poor and the sick: What cholera and Ebola have in common’, 705 

Foreign Affairs, 19 October 2014. http://www.foreignaffairs.com/articles/142258/fran-706 

quigley/the-poor-and-the-sick (accessed 10 November 2014). 707 

Rettner, R. (2014) ‘To stop Ebola, trust in health care workers is crucial’, Live Science, 18 708 

November 2014. http://www.livescience.com/48786-ebola-outbreak-trust-health-709 

workers.html (accessed 16 December 2014).  710 

PeerJ PrePrints | https://doi.org/10.7287/peerj.preprints.1678v1 | CC-BY 4.0 Open Access | rec: 23 Jan 2016, publ: 23 Jan 2016

http://www.scidev.net/global/systems/editorials/ebola-response-measure-success.html
http://www.scidev.net/global/disease/scidev-net-at-large/lessons-social-response-ebola.html
http://www.scidev.net/global/disease/multimedia/peter-piot-lessons-ebola-crisis.html
http://www.scidev.net/global/disease/multimedia/peter-piot-lessons-ebola-crisis.html
http://online.wsj.com/articles/SB123758895999200083
http://www.nepad.org/system/files/ast_cpa_2007.pdf
http://www.washingtonpost.com/news/world/wp/2014/08/07/people-are-struggling-to-bury-the-ebola-dead-heres-why/
http://www.washingtonpost.com/news/world/wp/2014/08/07/people-are-struggling-to-bury-the-ebola-dead-heres-why/
http://participationpower.wordpress.com/2014/11/12/why-we-need-to-improve-the-lives-of-ebola-survivors-as-part-of-prevention/
http://participationpower.wordpress.com/2014/11/12/why-we-need-to-improve-the-lives-of-ebola-survivors-as-part-of-prevention/
http://www.spiegel.de/international/world/interview-with-peter-piot-discoverer-of-the-ebola-virus-a-993111-2.html
http://www.spiegel.de/international/world/interview-with-peter-piot-discoverer-of-the-ebola-virus-a-993111-2.html
http://www.foreignaffairs.com/articles/142258/fran-quigley/the-poor-and-the-sick
http://www.foreignaffairs.com/articles/142258/fran-quigley/the-poor-and-the-sick
http://www.livescience.com/48786-ebola-outbreak-trust-health-workers.html
http://www.livescience.com/48786-ebola-outbreak-trust-health-workers.html


24 

 

Saul, H. (2014) ‘Ebola crisis: this is why “75%” of the victims are women’, The Independent, 711 

20 August 2014. http://www.independent.co.uk/news/world/africa/ebola-virus-outbreak-this-712 

is-why-75-of-victims-are-women-9681442.html (accessed 11 November 2014). 713 

Serour, G.I. (2009) ‘Healthcare workers and the brain drain,’ International Journal of 714 

Gynecology and Obstetrics, 106: 175–8. 715 

TChedre, K. (2014) ‘Ebola virus outbreak: Africa at the crossroads,’ Science*Policy*Africa - 716 

AAS Newsletter, 18(4):8. 717 

UN Development Programme (2014) Human Development Report 2014 - Sustaining Human 718 

Progress: Reducing vulnerabilities and building resilience. United Nations, New York. 719 

239pp. http://hdr.undp.org/sites/default/files/hdr14-report-en-1.pdf. (4 April 2015). 720 

Waters, H., Brinnon, G. and Burnham, G. (2007) ‘Rehabilitating health systems in post-721 

conflict situations’, UNU-WIDER, 6: 1–30. 722 

Williamson, R. (2014) ‘Focus on Poverty: the hidden tragedy behind Ebola’, SciDevNet, 14 723 

August 2014. http://www.scidev.net/global/disease/analysis-blog/the-hidden-tragedy-behind-724 

ebola.html (accessed 10 November 2014). 725 

Wolfe, L. (2014) ‘Why are so many women dying from Ebola?’, Foreign Policy, 20 August 726 

2014. 727 

http://www.foreignpolicy.com/articles/2014/08/20/why_are_so_many_women_dying_from_e728 

bola (accessed 11 November 2014). 729 

World Bank (2012) ‘Data: Serra Leone’. http://data.worldbank.org/country/sierra-leone 730 

(accessed 2 March 2015). 731 

World Health Organization (2014a) ‘Ebola Response Roadmap, Situation Report’, 31 732 

December 2014. http://apps.who.int/ebolaweb/sitreps/20141231/20141231.pdf (accessed 2 733 

January 2015). 734 

World Health Organization (2014b) ‘Middle East respiratory syndrome coronavirus (MERS-735 

CoV) summary and literature update as of 26 June 2014’, 736 

http://www.who.int/csr/don/2014_06_26_mers/en/ (accessed 23 December 2014). 737 

World Health Organization (2014c) ‘Nigeria is now free of Ebola virus transmission: 738 

Situation assessment, 20 October 2014’, http://www.who.int/mediacentre/news/ebola/20-739 

october-2014/en/index2.html (accessed 3 March 2015). 740 

World Health Organization (2014d) ‘The outbreak of Ebola virus disease in Senegal is over: 741 

Ebola situation assessment, 17 October 2014’, 742 

http://www.who.int/mediacentre/news/ebola/17-october-2014/en/ (accessed 3 March 2015). 743 

PeerJ PrePrints | https://doi.org/10.7287/peerj.preprints.1678v1 | CC-BY 4.0 Open Access | rec: 23 Jan 2016, publ: 23 Jan 2016

http://www.independent.co.uk/news/world/africa/ebola-virus-outbreak-this-is-why-75-of-victims-are-women-9681442.html
http://www.independent.co.uk/news/world/africa/ebola-virus-outbreak-this-is-why-75-of-victims-are-women-9681442.html
http://hdr.undp.org/sites/default/files/hdr14-report-en-1.pdf
http://www.scidev.net/global/disease/analysis-blog/the-hidden-tragedy-behind-ebola.html
http://www.scidev.net/global/disease/analysis-blog/the-hidden-tragedy-behind-ebola.html
http://www.foreignpolicy.com/articles/2014/08/20/why_are_so_many_women_dying_from_ebola
http://www.foreignpolicy.com/articles/2014/08/20/why_are_so_many_women_dying_from_ebola
http://data.worldbank.org/country/sierra-leone
http://apps.who.int/ebolaweb/sitreps/20141231/20141231.pdf
http://www.who.int/csr/don/2014_06_26_mers/en/
http://www.who.int/mediacentre/news/ebola/20-october-2014/en/index2.html
http://www.who.int/mediacentre/news/ebola/20-october-2014/en/index2.html
http://www.who.int/mediacentre/news/ebola/17-october-2014/en/


25 

 

World Health Organization (2014e) ‘Laboratory Guidance for the Diagnosis of Ebola Virus 744 

Disease: Interim Recommendations’, 19 September 2014  745 

http://apps.who.int/iris/bitstream/10665/134009/1/WHO_EVD_GUIDANCE_LAB_14.1_eng746 

.pdf (accessed 8 March 2015). 747 

World Health Organization (2015a) ‘Ebola Situation Report - 30 December 2015’. 748 

http://apps.who.int/ebola/current-situation/ebola-situation-report-30-december-2015 749 

(accessed 5  January 2015). 750 

World Health Organization (2015b) ‘Successful Ebola responses in Nigeria, Senegal and 751 

Mali: One year into the Ebola epidemic’, 18 January 2015. 752 

http://www.who.int/csr/disease/ebola/one-year-report/nigeria/en/ (accessed 3 March 2015). 753 

Touré, B., D.A. Avocksouma, J. Nyoni and A. Ahmat (2013) ‘Road map for scaling up 754 

human resources for health for improved health service delivery in the African Region 2012–755 

25’, African Health Monitor, November 2013, 20–6. 756 

 http://www.aho.afro.who.int/sites/default/files/ahm/reports/756/ahm-18-05-road-map-757 

scaling-human-resources-health-2012-2025.pdf (accessed 2 March 2015). 758 

World Health Organization and United Nations Children’s Fund (2000) ‘Global water supply 759 

and sanitation assessment 2000 report’, http://www.unicef.org/french/wash/files/gafull.pdf 760 

(accessed 2 March 2015). 761 

Zielinski, S. (2014) ‘Ebola crisis reveals gaps in public health response’, Science,  346: 563–762 

4. 763 

Zou, C. (2014). ‘Diagnosing the threat,’ China Daily, 28 November 2014. 764 

http://www.chinadailyasia.com/asiaweekly/2014-11/28/content_15196588.html (accessed 12 765 

February 2015). 766 

PeerJ PrePrints | https://doi.org/10.7287/peerj.preprints.1678v1 | CC-BY 4.0 Open Access | rec: 23 Jan 2016, publ: 23 Jan 2016

http://apps.who.int/iris/bitstream/10665/134009/1/WHO_EVD_GUIDANCE_LAB_14.1_eng.pdf
http://apps.who.int/iris/bitstream/10665/134009/1/WHO_EVD_GUIDANCE_LAB_14.1_eng.pdf
http://apps.who.int/ebola/current-situation/ebola-situation-report-30-december-2015
http://www.who.int/csr/disease/ebola/one-year-report/nigeria/en/
http://www.aho.afro.who.int/sites/default/files/ahm/reports/756/ahm-18-05-road-map-scaling-human-resources-health-2012-2025.pdf
http://www.aho.afro.who.int/sites/default/files/ahm/reports/756/ahm-18-05-road-map-scaling-human-resources-health-2012-2025.pdf
http://www.unicef.org/french/wash/files/gafull.pdf
http://www.chinadailyasia.com/asiaweekly/2014-11/28/content_15196588.html

