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Abstract The World Health Organization (WHO) on 1
February 2016 declared the Zika virus outbreak is a global
public health emergency. Zika virus is thought to have led to
more than 11,000 deaths and nearly 4,000 cases of
microcephaly in Brazil since the start of the outbreak in May
2015. WHO predicted that, in 2016, as many as four million
people may be infected with the virus. [1] Health experts
have warned that the risk of transmitting Zika virus in the
United Kingdom (UK) is very high because South America
has become an increasingly popular tourist destination for
UK travellers. [2] Given the declaration of Zika virus
outbreak as a global public health emergency, this study
explores Zika virus travel-related transmission and review
current travel advice to minimise health risks to UK
travellers. The evidence from our initial literature review
showed that there is a paucity of research information on the
recent Zika virus outbreak. Thus, the evidence used in this
study was gathered from surveillance reports published by
the European Centre for Disease Prevention and Control
(ECDC), the United States Centers for Disease Control and
Prevention (CDC) and the World Health Organization
(WHO). Public Health England (PHE), Fitfortravel (NHS
Scotland) and NHS Choices reports were reviewed for Zika
virus outbreak alerts and travel advice. The study finds that
Zika virus, which originated in East Africa, is now
transmitted in South and North American countries and the
Caribbean islands through travel and, to prevent the disease
epidemic in the UK, health care professionals are required by
PHE to offer advice to travellers to and from the
Zika-affected countries. [3] As travel advice is likely to
change as more information becomes available, we
recommend that professionals supplying this service should
be checking on the National Travel Health Network and
Centre (NaTHNaC) website to stay abreast of the latest Zika
virus updates.
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1. Introduction

Global travel provides an avenue for exposing travellers to
new cultures and ideas, thereby promoting a more global
community. It also promotes global economy by
encouraging  spending and creating employment
internationally. [4] For example, in 2014, 34.4 million
travellers came to the UK and spent a record £21.8 billion. In
the same year, 12.2 million UK residents travelled overseas
and spent £6.7 billion compared to £9.2 billion in 2013. [5]
As much as these statistics show that international travel is of
immense value to the global economy, it has also been
known to be a major means of transmitting diseases that pose
risks to public health.

1.1. Travel Risk Theory

A large body of scholarly literature regarding travel risks
has been developed; yet, there is no single widely accepted
definition for risk. [6] [7] Risk is not a homogenous concept;
it takes myriad of forms and is influenced by facts,
perceptions, experience, social groups, culture, and personal
judgments. [4] However, war and political instability; health
concerns; natural disaster; crime and terrorism have been
identified as the most critical travel risks’ factors. Given the
social and economic significance of travel, the effects of the
above factors can potentially be devastating for the nations
concerned. [4] One study has shown that when perceptions
of risk are high, intentions to travel are lower and risk
perceptions considerably influence the intention to travel or
pivotal to the travel-related decision-making process. [8] In
other words, when potential traveller perceives a travel
destination as very risky, the traveller may modify his or her
intention to travel to the perceived risky destination. The
travel risk factors have notably informed travel advice issued
by UK Government travel health organisations. [9]
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1.2. Implication of Zika Virus Transmission on Travel
Pattern

Studies have shown that travel pattern influences disease
outbreaks and exacerbate international spread of infectious
diseases. Studies have also shown that the number of
international flights, travel routes, aviation network,
countries of departure and countries of destination, number
of passengers carried, and size of aircraft are important
considerations for potential infectious disease outbreak and
transmission. The evidence from the studies shows that
travellers arriving with infectious disease could create an
outbreak or spread the disease through contact with
individuals and groups in the host country. [4] [10] [11]. A
recent report by WHO (2016), which was cited by CDC
(2016) shows that the first local transmission of Zika virus in
the Western Hemisphere was reported in May 2015; with
locally acquired cases identified in Brazil. The local
transmission had been identified in at least 14 countries or
territories in the Americas as of January 15, 2016. [12]

Zika virus originated from Zika forest in Uganda where it
got its name and was first isolated in 1947 from a febrile
sentinel rhesus monkey found in the Zika forest. [13]
According to Catherine Byaruhanga (2016), a BBC African
reporter, Zika virus was discovered in the forest by Ugandan,
American and European scientists. The forest was then the
hub of scientific research in East Africa and while testing
monkeys in the forest the scientists, whose research had been
funded by the Rockefeller Foundation, accidentally came
across a new microorganism, which they later named Zika.
[14]

In Uganda where the virus was first discovered only two
cases had been confirmed in the last seven decades. [15] We
found this interesting but speculated that it may be due the
lack of testing facilities for Zika virus especially in the rural
areas with poor health facilities. For example, the Uganda
Virus Research Institute is the only place in Uganda where
Zika blood test can be carried out. [15] However, serological
studies and isolation of the Zika virus strains have shown that
the disease has a wide geographical distribution. [16] Since
the 1960s, human cases of the Zika virus have been
sporadically reported in Asia and Africa. The first large
documented outbreak occurred in 2007 in Yap Island,
Micronesia, in the North Pacific. [13] Marta Zaraska (2015)
reporting for Washington post, Health and Sciences
estimated that three-quarters out of 11,000 or so residents of
the Yap Island older than 3 years, were infected by the Zika
virus. The Island’s residents that were infected showed
common symptoms, which resolved within few days and
none of the residents, died and until 2007 when scientists
knew only fourteen properly documented human cases of the
disease. [16]

In 2013, Zika showed up again in in Tahiti and other parts
of French Polynesia; infecting an estimated 28,000 people,
equals to about 11 per cent of the population of the islands.
By 2014, the virus showed up in several South Pacific
islands such as New Caledonia, east of Australia and the

Cook Islands. The disease popped up in the Easter Island and
as the island is part of Chile, the arrival marks the first
confirmed cases of the disease in the Americas. [16]

Zika showed up in Brazil in 2014 with only 150 cases,
which is a very small number for its population. [12]The
outbreak of the disease in May 2015 is unprecedented
culminating in more than 1 million cases as well as 4,000
suspected cases of microcephaly, with 270 confirmed cases
that health officials believe are linked to the Zika virus. [12]
The Brazil Ministry of Health has since reported a
remarkable increase in the number of babies born with
microcephaly. However, it is not conclusive how the
microcephaly cases are linked with Zika virus infection and
what factors increase risk of the disease to the foetus. [12]
[17] The former statement has been collaborated by the
National Travel Health Network and Centre (NaTHNaC),
the UK Department of Health’s travel advice branch, when it
reported that scientists are currently investigating whether a
causal relationship exists between exposure to Zika virus in
pregnancy and microcephaly. [18]

1.3. Zika Virus Poses Health Risks for Travellers

The clinical characteristic of Zika virus infection include
acute onset of fever, joint pain, maculopapular rash, eye pain,
itching, arthralgia, headache, muscle pain, conjunctivitis or
red eyes. [12] [19] To confirm Zika virus infection,
performance of RT-PCR is required on serum specimens
collected within the first week of illness. After onset of the
virus infection, Immunoglobulin M and neutralizing
antibody testing should be performed on specimens collected
>4 days. However, the Zika virus IgM antibody assays can
be positive due to antibodies against associated flavivirus
such as dengue and yellow fever viruses. A virus-specific
neutralization testing provides added specificity but might
not discriminate between cross-reacting antibodies in people
who have been previously infected with or vaccinated
against the associated flavivirus. [12]

The Zika virus RNA has been identified in tissues from
several infants with microcephaly and from foetal losses in
women infected during pregnancy and the preliminary
analysis of research carried out by Brazilian authorities
following the current outbreak has established a relationship
between an increase in cases of microcephaly in new-borns
and Zika virus infections. [12] Microcephaly is a birth
defect where a baby’s head is smaller than expected when
compared to babies of the same sex and age. The head
circumference of babies with microcephaly is typically at or
below 3 per cent on the growth curve. The babies often have
smaller brains that might not have developed properly. Other
microcephaly complications include seizures, hearing loss,
vision problems; intellectual disability such as decreased
ability to learn and function in daily life; developmental
delay such as problems with speech or other developmental
milestones like sitting, standing, and walking. These
problems can range from mild to severe; often lifelong and in
cases can be life-threatening. The numbers of new cases have
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been on the increase. Barchfield and Stobbe (2016) citing
Brazil’s Health Ministry reported suspected cases of
microcephaly linked to Zika in 270 of 700 of the 4,180 cases
they have tested since October 2015. [20] [21]

The greatest risk of birth defect that results from
microcephaly appears to be associated with Zika virus
infection during the first trimester of pregnancy. [20]
Microcephaly has also been known to be the result of genetic
or environmental factors such as toxicity and radiation.
Other causes of microcephaly can include exposures during
pregnancy to infections such as rubella, toxoplasmosis, or
cytomegalovirus; lack of nutrients or not getting enough
food culminating in severe malnutrition and exposure to
harmful substances such as alcohol, certain drugs, or toxic
chemicals. [20] Yet, the recent coverage of Zika virus has
focused mainly on the possibility that Zika virus infection
can lead to microcephaly complication including birth
defects. Much as it is difficult to predict at birth what
problems a baby will have from microcephaly, most babies
with microcephaly generally need close follow-up through
regular check-ups with a healthcare provider who will
monitor their growth and development. [20] [22]

The transmission from Zika virus infected pregnant
mother to her baby during pregnancy or around the time of
birth is still unknown. According to Pan American Health
Organization (PAHO), research is on-going to determine
how some mothers can pass the virus to their babies. [22]
Thus, until research evidence is conclusive, pregnant women
should attend regular prenatal check-ups and receive
whatever tests their health care providers deem necessary at
each stage of pregnancy.

However, there is growing evidence that people infected
with Zika virus will have no symptoms or fall ill; one in five
of the people infected with the disease become symptomatic.
[12] In other words, four out of five people infected with the
Zika virus become asymptomatic. As a consequence, 80 per
cent of the people infected with the virus will not seek
treatment and those who come down with symptoms will
have no treatment as there is no vaccine or drug to treat the
disease as yet. [23] This has public health implication as
people who are asymptomatic and those who are in the
incubation period of Zika virus could potentially donate
infected blood or exchange contaminated body fluid, thereby,
making human to human transmission possible. [24]

The current treatment is generally supportive endeavour
that include rest, fluids in-take, and pain management
involving the use of analgesics and antipyretics. Public
health experts, however, advised that those infected with the
virus must not be given Aspirin and other non-steroidal
anti-inflammatory drugs (NSAIDs). The abstention from the
use of such drugs is to reduce the risk of haemorrhage. [12]

As allude earlier and supported by epidemiological study,
Zika virus first emerged in Africa before spreading to Pacific
Islands, Caribbean and now American countries. [14] [15]
[19] The current outbreak in Brazil highlights the potential of
the virus as an emerging pathogen. It is imperative, therefore,
to explore how the disease is transmitted through travel.
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One study demonstrated that Zika virus is transmitted to
humans by mosquitoes, especially the Aedes aegypti species.
[25] Aedes aegypti mosquito is one of the two mosquitoes
(Aedes aegypti and Aedes albopictus) that spread dengue
and chikungunya viruses. [26] The Zika virus is transmitted
to an individual mostly through bites from an infected Aedes
aegypti mosquito. The mosquito becomes infected when it
feed on a person already infected with the virus and cannot
be caught from coming into contact with the infected person.
[27] In other words, the Zika virus natural transmission cycle
involves Aedes aegypti mosquitoes, but sexual transmission
has been suggested. [20] This probable sexual transmission
took place after a patient who was infected with Zika virus in
Senegal in 2008 returned to his home in Colorado, United
States and experienced common symptoms of Zika virus
infection with his wife. His wife had not travelled out of the
United States during the previous year but had sexual
intercourse with him a day after he returned home from
Africa. [28]

The current spread of Zika virus in Caribbean Islands and
the American countries constitutes a significant development
in the epidemiology of this emerging vector-borne disease.
[29] There is now enough compelling evidence to suggest
that Zika virus spread from African to these countries
through travel. For example, we alluded earlier that one
person in Colorado became infected with the Zika virus after
having sexual contact with her husband, who had returned
from an African country where the virus is present [28]
Although the man’ wife tested positive to Zika virus, no
effort was made to check if the virus was in the man's semen,
which would be evidence of sexual transmission of Zika
virus. [30] However, many people in the U.S state of Florida,
Illinois, New Jersey, Texas, Arkansas and other several other
states who recently travelled to countries where Zika virus is
present have tested positive to the virus. This is in addition to
the 20 confirmed cases of the virus in Puerto Rico and the
U.S. Virgin Islands, bringing the total number of Zika virus
in the United States to 51. [31] [32]

1.4. Rationale for Study

Since the start of the Zika virus outbreak in May 2015, five
UK travellers have been diagnosed with the disease. This
means that there is a real risk of increased Zika virus
transmission in the UK through travel, yet there is an obvious
absence of study on transmission through travel or measure
of the effectiveness of current travel advice. [3] This study
represents one of the first steps toward the exploration of
travel-related Zika virus transmission and review of the
nature of current travel advice to UK travellers.

1.5. Aim of Study

The aim of this study is to explore Zika virus travel-related
transmission and carry out a review of current travel advice
given to UK travellers aimed at minimising their health risks.
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1.6. Objectives

To review surveillance reports and travel advice published
by the European Centre for Disease Prevention and Control
(ECDC), United States Centers for Disease Control and
Prevention (CDC), World Health Organization (WHO),
Public Health England (PHE) and establish Zika virus
epidemiological situation since the disease outbreak.

To review recent Zika virus outbreaks alerts and travel
advice published by Public Health England (PHE),
Fitfortravel, NHS Choices and any other UK travel
organisations.

To raise awareness of the issues pertinent to Zika virus
travel-related transmission and thereby increase efforts
towards enhancing travel safety.

2. Method

This study was conducted using the literature review
research method. The overall goal of this method is to
provide a full picture of Zika virus travel related
transmission which can be concealed for the health care
professional offering travel advice when only one piece of
report is viewed on its own. The literature for this review was
gathered through searches on the Google Scholar, Google
Chrome, Scopus, Medical Literature Online (MEDLINE)
and the ProMED data bases using the keywords Aedes-
aegypti, dengue fever, yellow fever, microcephaly, vector,
travel and Zika virus. Given that there is little or no research
paper on the recent Zika virus outbreak, this study searched
the following websites: European Centre for Disease
Prevention and Control (ECDC), www.eurosurveillance.org/;
United States Centers for Disease Control and Prevention
(CDC), www.cdc.gov, and World Health Organisation
(WHO), http://www.who.int/en/. The reports from these
sources were reviewed for general information on the Zika
epidemiological situation in the Pacific Islands, Caribbean,
and the American countries. The Public Health England
(PHE),
www.gov.uk/government/organisations/public-health-engla
nd and Fitfortravel, www.fitfortravel.nhs.uk and NHS
Choices, http://www.nhs.uk/pages/home.aspx websites were
also searched for information on Zika virus outbreak alerts
and travel advice for UK travellers.

3. Result

Some health experts’ view of the recent Zika virus
outbreak is that it could trigger global outbreak. [1] Contrary
to this view, we found that the disease outbreak in UK is
unlikely. This is because the condition necessary for Aedes
aegypti mosquitoes to breed is not fully present in the UK.
[33] The Aedes aegypti mosquito that produces Zika virus
survives year round in tropical and subtropical climates;
extremely common in areas lacking in pipe borne water
systems, and depend greatly on water storage containers to

lay their eggs. [18] A study published in the medical journal
The Lancet, by a public health researcher Simon Hales and
colleagues found that the mosquito-borne disease
transmission is climate sensitive for several reasons. The
mosquitoes require standing water to breed, and a warm
ambient temperature is critical to adult feeding behaviour
and mortality, the rate of larval development, and speed of
virus replication. They posited that if the climate is too cold,
viral development is slowed down and the mosquitoes are
unlikely to survive long enough to become infectious. [34] A
group of researchers, on the other hand, working for the UN
Intergovernmental Panel on Climate Change analysed
several research studies and found that vector-borne diseases
have been moving into more northern latitudes in response to
global warming. [35] Given current global warming, these
findings seem to reinforce the health experts’ view that
present Zika virus outbreak could trigger global health threat.
[33]

International travel is important for global cultural
exchange and income generation. [4] Yet, we found clear
evidence of well-established association between travels and
the acquisition or transmission of infectious diseases. [10]
We found that since the start of the Zika virus outbreak in
May 2015, 5 UK travellers have been diagnosed with the
disease and that between 2010 and 2014 for which data is
available, an estimated 1.4 million UK citizens travelled to
areas where Zika virus is prevalent. [3] The implication of
this finding is that Aedes aegypti mosquito poses health risks
to the thousands of UK resident who travel to Zika virus
affected countries every year. There is also the likelihood of
increase cases of the disease transmission in UK through
travel. These potential risks may have prompted the UK
Foreign Office to asked people who are travelling to
countries where Zika virus is prevalent to seek travel advice.
[36] The following themes emerged when we reviewed
various travel advices published by the UK Government
travel websites:

3.1. Adyvice for Those Concerned about Contracting the
Zika Virus

The people whose travel is unavoidable to countries
where Zika virus is prevalent, should be advised to take
scrupulous insect bite avoidance measures, both during
daytime and night time hours; especially during
mid-morning and late afternoon to dusk, when the Aedes
aegypti mosquito mosquitos are most active. [3] They
should also be advised to use insect repellent that contains N,
N-diethyl-meta-toluamide (DEET) on exposed skin. The
repellent is considered safe to use even if they are pregnant
and could be applied to skin after sunscreen is used. They
should also include sleeping under a mosquito net and
wearing loose clothing that covers the arms and legs. [37]
[38]

3.2. Advice for Those Concerned about the Risks Zika
Virus Poses in Pregnancy
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The US Centers for Disease Control and Prevention
position is that all pregnant women should be advised to
refrain from travelling to countries affected by Zika virus.
This is based on the inconclusive evidence suggesting a link
between Zika virus infection with microcephaly and other
neurological disorders. [39] The UK National Health
Services current position is that women who are pregnant or
planning to become pregnant should be advised to discuss
their travel plans with appropriate health care professional.
[37] All women who are pregnant or have plans to become
pregnant during impending travel to areas where Zika virus
is prevalent, should be strongly advised to seek pre-travel
advice so that an informed decision can be made on whether
or not to change the travel plans. Women who are not
pregnant should be advised to consider using contraception
during travel and for 28 days on their return to avoid an
unplanned pregnancy occurring. [40] Women who are not
pregnant should be advised to seek information on methods
of contraception from their GP or community sexual health
clinic professionals. [37]

3.3. Advice for Those Concerned about Visit to Zika
Affected Area Whilst Pregnant

The current evidence, though not conclusive, suggests that
pregnant women who contract the virus during pregnancy
may have an increased risk of giving birth to a baby with
microcephaly. [20] The people who are concerned about
trying to get pregnant and have a history of travel to the Zika
virus affected countries should be advised to see their GP or
midwife and mention their travel history even if they are
feeling well. They should also be advised to take folic acid
supplements for 28 days before trying to get pregnant. The
people who are experiencing Zika virus symptoms either
during or within two weeks of returning home should be
advised to wait at least six months after full recovery before
attempting to get pregnant. If they are already feeling unwell,
they should be advised to wait at least 28 days after they
return home from Zika virus affected country before trying
to get pregnant. [37]

Those concerned about visit to Zika affected area whilst
pregnant should be advised to have an antenatal check
promptly on return home, even if they are feeling well. They
should also be advised to seek immediate medical attention if
they are feeling unwell whilst travelling or on their return.
[38] Individual who are concerned about visit to Zika
affected area whilst pregnant should be advised to see their
GP or midwife and mention their travel history; within two
weeks of returning to the UK. The GP or the midwife should
discuss the risk with them and arrange an ultrasound scan to
monitor growth of their baby. The GP or midwife may also
make referral to a specialist foetal medicine service for
monitoring or order for blood test if Zika virus infection is
suspected. [37] Referral should also be made to a
maternal-foetal medicine or infectious disease specialist with
expertise in pregnancy management. Those pregnant with
laboratory evidence of Zika virus in serum or amniotic fluid
should include serial ultrasounds to monitor foetal anatomy
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and growth every 3—4 weeks. [39] As there is no known
antiviral treatment for the Zika virus, those infected with the
disease should be advice to expect treatments that are meant
to manage the symptoms and not cure.

3.4. Advice for Those Concerned about Sexual
Transmission of Zika Virus

We could not find evidence of reported case of sexual
transmission of Zika virus in UK. The finding is in line with
Public Health England deposition that the risk of such
transmission to the UK is very low. [3] [41] Much as sexual
transmission of Zika virus in UK is thought to be low, Zika
virus has been known to be present in semen up to two weeks
after recovery from the virus infection. [42] The evidence
may have prompted the British Medical Association (BMA)
to recommend that male partner arriving from Zika affected
area should be advised to use condom if their female partner
is at risk of getting pregnant, or is already pregnant; for the
following durations:

®  For 28 days after his return from a Zika virus affected

area if he has not had any symptoms compatible with
Zika virus infection. The 28 days represents an
estimated 14 days incubation period plus an
estimated 14 days period of viraemia.

®  For 6 months following recovery if a clinical illness

is compatible with Zika virus infection or
laboratory-confirmed Zika virus infection was
reported. [43]

Lastly, in the absence of research knowledge to ascertain
clearly how Zika virus is transmitted from mother to unborn
child [1] and through sexual intercourse, [41] the UK health
care professionals offering travel advices should be checking
on the National Travel Health Network and Centre for Zika
virus transmission updates. Until more is known, current
advices are temporary and likely to change as research
evidence and more information becomes available.

4. Discussion

We found that the World Health Organisation’s
declaration of Zika virus as an important Public Health
Emergency of International Concern (PHEIC) on 1% of
February 2016 is mainly driven by two hypothesis:

First, is based on the evidence of growing support for
another hypothesis that increase cases of microcephaly found
in new born babies is linked to the on-going Zika virus
outbreak. [1] However, we could not find any conclusive
evidence that Zika virus infection caused any of the
abnormalities found in the babies with microcephaly. We
also could not find any conclusive scientific evidence of full
spectrum of outcomes that might be associated with the Zika
virus infection during pregnancy or the factors that might
increase risk of the disease infection to the foetus. However,
a study published in The Lancet Medical Journal and
reported in the Daily Mail Online, suggests that the risk of
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microcephaly associated with Zika virus infection is
relatively low, amounting to one per cent in comparison to
other maternal infections. [44] Contrary to this view, the
findings of a recent study on retrospective analysis of a large
Zika virus outbreak in French Polynesia in 2013—14, which
was also published by the Lancet, strongly support the
current suspected link between infection with Zika virus
during pregnancy and microcephaly. [45] The authors of the
former study, however, noted that the link remains an
important public health issue, because the risk of Zika virus
infection is particularly high during the current outbreaks in
Brazil. [44] Whilst, the authors of the later study emphasise
the need for health authorities of affected countries to
organise public health activities involving foetal monitoring,
promote vector control, and provide evidence-driven
information for pregnant women. [45]

The second hypothesis is based on the view that Zika virus
outbreak constitutes a health risk to other countries through
international spread. International travel provides an avenue
for exposing travellers to new cultures and ideas; thereby
promoting a more global community. It also promotes global
economy by encouraging spending and creating employment
internationally. [12] For example, in 2014, 34.4 million
travellers came to the UK and spent a record £21.8 billion. In
the same year, 12.2 million UK residents travelled overseas
and spent £6.7 billion compared to £9.2 billion in 2013. [13]
These statistics show that international travel is of immense
value to the global economy, but yet has been known to be a
major means of transmitting diseases that pose risks to public
health. The SARS outbreak in 2003 and West African Ebola
virus outbreak in 2014 exemplifies outbreaks associated to
international travels. [4] [11]. Similarly, Zika virus that
originated in Uganda in 1947 is now transmitted in at least 14

countries or territories in the Americas as at January 15, 2016.

[12]

However, we could not establish the true extent of the
Zika virus spread with certainty, since most of the affected
countries have not been conducting appropriate surveillance.
In the past, cases of the disease have been reported in Africa,
Asia and the Pacific Islands. The current report has shown
spread far beyond the affected areas where dozens of cases
have been identified among travellers. [44] It has been
reported recently in the media that airlines and cruise
operators, hotels and tour operators serving Latin America
and the Caribbean are facing growing concern among
travellers spooked by the mosquito-borne Zika virus. [47] In
addition, we found evidence of media reports, highlighting
the possibility of Zika virus outbreak in UK through travel.
For example, Dr Nick Beeching, a tropical medicine
consultant at the Royal Liverpool Hospital was quoted by
UK Daily Mail Online as saying that the risk of transmitting
the disease in UK is so high because South America has
become an increasingly popular tourist destination for UK
travellers. [47] Similarly, Lizzie Dearden reporting for the
UK Independent echoed health experts warning that Europe
should be prepared for the virus to spread through the
continent in the summer due to traveller returning from the

Zika virus affected countries. [48]

We found these warnings as important public health issue
and were taken seriously by UK and indeed European policy
makers. [48] We also found that this is because of a
well-established evidence of association between travels and
the acquisition or transmission of infectious diseases. [10]
For example, this review found 31 reported cases of
travel-associated Zika virus in 11 states in the United States
of America and the District of Columbia, from the period of
outbreak in May 2015 to the present. [49] [50] In the UK,
there are 5 cases of travellers diagnosed with the Zika virus
since the start of the outbreak [3]

In response to the threat pose by the Zika virus, the Public
Health England requires all healthcare professionals to
consider Zika virus among the differential diagnoses of
patients with fever returning from endemic areas. If a case of
Zika virus is suspected, the healthcare professionals should
take appropriate blood samples and send for testing together
with a full travel and clinical history with relevant dates to
the PHE Rare and Imported Pathogens Laboratory as early as
possible. They should also be vigilant for any increase of
neurological and autoimmune syndromes in both adults and
children — or congenital malformations in new born infants
where the cause is not otherwise evident in patients with a
history of travel to Zika virus endemic areas. [51] The UK
Foreign Office has asked UK travellers to and from Zika
virus affected areas to seek travel advice from qualified
healthcare professional. [36]

Finally, there are many unanswered questions when we
examined the evidence of how Zika virus is transmitted
through sexual intercourse. We review evidence from two
studies, which found Zika virus RNA in semen and one study,
which found replicable Zika virus particles in semen more
than three weeks after the onset of Zika symptoms. We could
not find any conclusive evidence when the studies were
analysed that could explain whether or not the men infected
with the Zika virus can transmit the disease to their sex
partners.  The limited evidence suggests that sexual
transmission of Zika virus through semen is possible but that
these events are rare. [29] Thus, the WHO recent
announcement that it plans to fund research into Zika virus
transmission is a welcome development. [1]

5. Limitation of Study

The aim of this study is only partially achieved because
the reports that form the basis of the travel advices found and
discussed in this study are not conclusive. For example,
experts are yet to be fully convinced of the risks Zika virus
transmission from pregnant woman to her unborn child and
also transmission via sexual intercourse. [28] [38] [41]
Further studies are therefore required to clarify the risks of
Zika virus transmission during pregnancy and transmission
through sexual intercourse. Until more is known, the only
sensible advice is to avoid mosquitoes’ bite.

In addition, this study could not establish the true extent of
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the Zika virus transmission with certainty, since most of the
affected countries have not been conducting appropriate
surveillance. In other words, there are many countries where
the Zika virus transmission is on-going but difficult to
ascertain because there is no surveillance data. [48] This
probably explains why the Public Health England and other
public health organisations are updating their travel notices
and surveillance reports as information becomes available.
[43]1[50] [52]. Thus, the current travel advices alluded earlier
are momentary and likely to change as more information
becomes available.

Finally, these limitations notwithstanding, this study has
provided useful findings, given that there is so much we do
not know about the Zika virus. We now have clear evidence
that there is a real risk of Zika virus transmission in UK
through travel. With the increase spreading of the disease in
the holiday destination for many UK residents (Caribbean
Islands and American countries), we can confidently make
two predictions; first is that the number of the disease cases
among travellers visiting or returning from the areas is likely
to increase and second is that the disease transmission to UK
through travel could increase in future due to global warming
but the risk of full outbreak may be low.

6. Conclusions

The finding of this study shows that Zika virus is already
transmitted in UK through travel and could spread in future
due to global warming but the risk of full outbreak is low.
[3]The study, on the other hand, could not find answers to
many questions when it comes to how the Zika virus is
transmitted sexually. [20] We could not also find conclusive
evidence of the risks Zika virus transmission from a pregnant
woman to her unborn child. We therefore support the view
that studies should be planned to learn more about the risks
of Zika virus transmission. [1] Until more is known, current
travel advices are momentary and likely to change as more
information becomes available. Thus, we recommend that
healthcare professionals offering travel advice should be
checking on the National Travel Health Network and Centre
to stay abreast of the latest Zika virus updates.

Finally, additional research will be required to establish
whether or not other mosquito species are involved in the
current Zika virus outbreak. A recent study published by the
medical journal, The Lancet warned that to assume that
Aedes aegypti is the only mosquito involved in Zika virus
transmission in areas where other mosquito species coexist is
naive, and could be catastrophic if other species are found to
have important roles in Zika virus transmission. Therefore,
to minimise the drastic effects of Zika virus disease
outbreaks, researchers working on vector pathogen
interactions must attempt to find out whether or not other
types of mosquitoes are involved in the virus transmission.
[52]
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