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Abstract 
Zika virus disease is a disease of public health importance and was declared a 
“Public Health Emergency of International Concern”, by the World Health 
Organization on February 1, 2016. It is mostly transmitted through the bite of 
Aedes aegypti and Aedes albopictus mosquitos. Transmission can also occur 
through blood transfusion and sexual intercourse. It could cause microce-
phaly and other neurological problems in newborns and adults, such as Guil-
lain-Barre syndrome. It could also lead to abortion and stillbirth in pregnant 
women. Prevention methods are essentially targeted at transmission routes, 
which are mosquito bite, sexual intercourse, and blood transfusion. The study 
was of observational, descriptive, cross-sectional design, and conducted in a 
tertiary health institution in the Southeast geopolitical zone of Nigeria. Two 
hundred and fifty-six female caregivers participated in the study, with most of 
them being within the childbearing age group, and educated up to tertiary 
level. The objective was to assess the knowledge of Zika virus infection pre-
vention methods, among female caregivers that bring babies for immuniza-
tion in a Teaching Hospital, Southeast Nigeria. Out of the eight questions that 
sought to assess the knowledge level of the respondents, they scored 50% and 
above only in three, which were on prevention through protection against 
mosquito bite (60.5%), avoiding unnecessary blood transfusion in endemic 
areas (53.9%), and avoidance of oily meals not being a preventive measure 
(51.2%). Respondents in the childbearing age group, and those with higher 
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educational qualifications, generally exhibited higher knowledge level than 
the other respondents. Scores on questions that sought to assess their know-
ledge on prevention aspects related to sexual behavior, and vaccination were 
poor. Sensitization, or awareness creation activities for persons in this study 
area, ought to be designed to address the observed gaps.  
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1. Introduction 

Zika virus infection has become a disease of global public health importance 
with its sporadic outbreaks from one region to another [1]. It was first isolated 
from a febrile Rhesus monkey in the Zika forest of Uganda in 1947, and named 
after the forest in 1952 [2]. Human infection was first documented in Uganda 
and the United Republic of Tanzania in 1952 [3]. Since Zika virus infection re-
port in Uganda, there has been documented evidence of its spread to other Asian 
and African countries like Senegal [4], Ivory Coast, Egypt, India, Malaysia, Phi-
lippine [5], Indonesia [6] [7], Colombia, and Brazil [8]. Mosquito-transmitted Zi-
ka virus infection has been reported in 86 countries and territories around the 
world on 20 July, 2018 [3]. The outbreaks in 2015 and 2016 were a major chal-
lenge due to drift from its earlier known benign exanthematous spectrum to 
causing microcephaly in newborn [9]. 

Two genetically distinct isolates have been well characterized; the Asian and 
African strains [2] [5]. Its spread follows a bite of day-time-active Aedes specie 
of mosquitoes; the Aedes aegypti and Aedes albopictus, but commoner with 
Aedes aegypti [10]. Aedes aegypti mosquito also transmits Yellow fever, Dengue 
fever and Chikungunya disease [3]. Transmission of Zika virus can also occur 
through blood transfusion and sexual intercourse, as noted in Argentina, France, 
Chile, Italy, and New Zealand [11] [12]. Sexual transmission of Zika virus was 
initially known to be through heterosexual vaginal route, but on February 2nd, 
2016, the United States of America Center for Disease Control and Prevention 
(CDC) informed the world of the first case of transmission of Zika virus sexually 
through the anal route in a man [13]. There is also suspicion of transmission 
through oral sex [11]. Transmission through organ transplantation has also been 
documented [3]. Furthermore, Zika virus infection can equally spread by vertical 
transmission via mother-to-child transmission during pregnancy [11] [14] [15]. 
This intra-uterine infection has recently been linked to microcephaly. In addi-
tion to microcephaly in the newborn, Zika virus infection in the pregnant moth-
er also causes other congenital malformations in the newborn, collectively known 
as congenital Zika syndrome. This could manifest as eye abnormalities, limb 
contractures, hearing loss, and high muscle tone. The infection can also lead to 
preterm delivery and stillbirth [3]. Infection in the adult may result in neurolog-
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ical complications such as Guillain-Barre syndrome [16]. Up to eighty percent of 
infections are asymptomatic, but when symptoms occur, it presents with non- 
specific features like headache, mild fever, arthralgia, conjunctivitis, myalgia, 
and cutaneous maculopapular rash [3]. 

Treatment of Zika virus infection is basically symptomatic and supportive 
treatment as there is no proven cure at present. The mainstay in the manage-
ment of Zika virus infection lies basically in its prevention. Prevention methods 
are essentially targeted at transmission routes, which are mosquito bite, sexual 
intercourse, and blood transfusion. Organ transplant as a route of transmission 
is still rare, and more research work is presumably being done on it [3]. Mos-
quito bite protection can be achieved via the use of mosquito repellent, wearing 
long-sleeved shirts and long trousers, use of mosquito nets, sleeping or resting in 
screened or air-conditioned rooms and environmental cleanliness. Prevention of 
transmission through the sexual route can be done through practice of safer sex 
by pregnant women, which could involve use of barrier contraception such as 
condom, abstinence of sexual activity throughout the duration of pregnancy, and 
abstinence from sexual activity for at least two months for women and six months 
for men who are returning from areas of active Zika virus transmission [3]. The 
United States of America Centers for Disease Control and Prevention has rec-
ommended preventing Zika virus infection through blood in areas where there is 
an outbreak by screening potential blood donors [17]. 

The then “explosive spread with devastating neurological sequel” in the 
Americas, and the Caribbean, especially Brazil made the World Health Organi-
zation (WHO) to declare Zika virus disease a “Public Health Emergency of In-
ternational Concern” on 1st February, 2016 [16]. The Zika virus strain in Brazil 
then was strongly linked to neurologic complications of congenital microcepha-
ly, and Guillain-Barré Syndrome [18]. With increased global travels for eco-
nomic, medical and social tourisms, no country of the world is spared from this 
virus [9]. In 1954, the first three cases of Zika virus infection in Nigeria, though 
detected in 1952, were reported in Oyo state [19]. With last United Nation’s July 
1, 2021 population estimate of two hundred and eleven million, four hundred 
thousand, seven hundred and eight persons (211,400,708); Nigeria has the high-
est population in Africa [20], and thus has a high risk of Zika virus infection, al-
so due to endemicity of mosquito-borne infections such as malaria and yellow 
fever. 

With the unavailability of vaccines and antiviral drugs for treatment of Zika 
virus disease, coupled with the global outbreaks and consequent neurologic 
morbidity associated with the infection, there is a great need for knowledge of its 
prevention methods. Therefore, this study is designed to assess the knowledge of 
Zika virus disease prevention methods, among female caregivers that bring ba-
bies for immunization in a Teaching hospital, Southeast Nigeria. Majority of 
these caregivers are of childbearing age, and hence would bear a significant brunt 
of Zika virus infection, in the situation of any outbreak. 
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2. Materials and Methods 

Nigeria has the highest population in Africa and is divided into thirty-six states 
and one federal capital territory, which like the states; is an administrative unit. 
The states are further grouped into six geo-political zones, which are however 
not administrative units. Enugu state is one of the states in the Southeast 
geo-political zone and is made up of seventeen Local Government Areas (LGAs). 
These LGAs are administrative units and are made up of five urban, and twelve 
rural LGAs. The state is one of the five states that are predominantly inhabited 
by people of the Igbo tribe. There are however few people from the other ethnic 
groups, living in Enugu state [21]. This study was conducted in a State-owned 
tertiary health facility (Enugu State University Teaching Hospital), located in 
Enugu north, one of the three urban LGAs in the state capital territory. Resi-
dents of Enugu capital territory are mostly civil servants and traders.  

The study was of observational, descriptive, cross-sectional design. It was 
conducted among female caregivers who brought babies for immunization at the 
Immunization unit of the hospital. Female caregivers who were staff of the hos-
pital were excluded from the study since Zika virus disease sensitization talk was 
recently given to health workers in the study health facility about two weeks 
prior to the conduct of the study. 

It is estimated that the minimum weekly immunization coverage in the hos-
pital was about two hundred and sixty-three (263) babies. Using a formula for 
sample size estimation [22], sample size for one week was estimated to be one 
hundred and fifty-six (156). Though the data collection was initially planned to 
be completed within one week, logistics issues hampered this, hence the sample 
collection was stretched to nine weeks. It was conducted between November 
2016, and February 2017. A junior resident in the department of Community 
Medicine was trained as a research assistant. He used Interviewer administered 
questionnaire to collect information from ten randomly selected caregivers on 
each day of immunization. Mondays, Wednesdays, and Fridays were the usual 
immunization days in the hospital. An average of 88 female Caregivers brought 
babies for immunization on each of the three stated immunization days. During 
the usual health talk, just before the commencement of the immunization prop-
er, a basket with folded pieces of paper was passed around, and the caregivers 
requested to pick one. The word “YES” was written on ten of those pieces of pa-
per, while the rest had “NO” written on them. Those that picked “YES” were re-
cruited into the study, after giving informed consent. Anyone that declined con-
sent was replaced through repeat balloting. This meant that thirty (30) respon-
dents were interviewed each week for eight weeks, while sixteen respondents 
were interviewed on the ninth week, making a total of two hundred and fifty-six 
(256). Extra one hundred (100) respondents were added to the calculated one 
hundred and fifty-six (156), to enhance the validity of the responses obtained. 
Statistical Package for Social Sciences (SPSS) version 20.0 was used in analyzing 
the information obtained from respondents. The data generated were expressed 
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in percentages of those with the correct knowledge on the ZVD preventive me-
thods, percentages of those that did not have the knowledge, and percentages of 
those that were uncertain of what were ZVD preventive methods. These were 
presented in terms of the age and educational level of the respondents. Those 
with percentage scores that were 50.0% and above were considered to have good 
knowledge of the Zika virus disease preventive methods, while those with scores 
less than 50% were considered to have poor knowledge. 

The Ethical Review Committee of Enugu State University Teaching Hospital 
gave Ethical clearance for this study. Before administering the questionnaire, the 
interviewer explained the study objectives to each respondent and secured in-
formed consent. Though the study could be said to have given the correct pic-
ture of knowledge on ZVD prevention methods among female caregivers that 
bring babies for immunization at Enugu State University Teaching hospital; 
drawing conclusions on percentage distribution of the knowledge among res-
pondents in different age and educational level groups could be deceptive. This 
is because only very few (2.3%) were 50 years and above. All the caregivers that 
brought babies for immunization were however included in the study since eve-
rybody needs to be knowledgeable about ZVD prevention methods. Also, per-
sons who reside in urban areas as seen in this study population are usually more 
knowledgeable than those in the rural areas, since they are generally more edu-
cated, and have better access to information. These are limitations to using 
findings in this study to represent the knowledge of Zika virus prevention me-
thods among female caregivers in Enugu state, Southeast Nigeria. However, we 
limited our discussions on age and educational level patterns of the results, to 
respondents in childbearing age group. 

3. Results 

The number of respondents in this study was 256 female caregivers 
Socio-Demographic Characteristics: Most of the respondents were between 

the ages of 20 to 49 years (94.2%), predominantly Igbos by tribe (92.2%), mar-
ried (89.5%), and practiced Christian religion (94.9%). About half of the res-
pondents had tertiary level of education (50.4%), followed by 25.4% with sec-
ondary level education, and 21.1% with postgraduate level education. Almost 
half were Civil servants (48.4%), followed by Petty traders (15.2%) (Table 1) 

Knowledge of Zika virus disease prevention methods among different age 
groups: About half of the respondents had correct knowledge that Zika virus 
infection cannot be prevented by staying away from sunlight (49.6%). Many of 
them were however not sure whether staying away from sunlight can prevent 
Zika virus transmission (45.3%), while 5.1% of them gave the incorrect response. 
Respondents aged 20 - 29 years recorded the highest correct knowledge score 
(55.6%). Among respondents in the childbearing age group, 40 - 49 age group 
and 30 - 39 years age groups had close scores of 47.6% and 46.4% respectively. 
The highest score that Zika virus infection can be prevented by protecting one’s 
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Table 1. Socio-demographic characteristics of respondents. 

Variable 
N % 

(256) (100) 

Age Range (yrs)   

Below 19 9 3.5 

20 - 29 108 42.2 

30 - 39 112 43.8 

40 - 49 21 8.2 

50 - 59 3 1.2 

60 - 69 2 0.8 

70 and above 1 0.4 

Tribe   

Igbo 236 92.2 

Efik 1 0.4 

Yoruba 6 2.3 

Hausa 8 3.1 

Igala 1 0.4 

Cross Rivers 1 0.4 

Benue 2 0.8 

West Country 1 0.4 

Marital Status   

Single 229 89.5 

Married 26 10.2 

Divorced/Separated 1 0.4 

Religion   

Christian 243 94.9 

Muslim 8 3.1 

Traditional Religion 5 2.0 

Educational Level   

No Formal Education 3 1.2 

Primary Level 5 2.0 

Secondary Level 65 25.4 

Tertiary Level 129 50.4 

Postgraduate Level 54 21.1 
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Continued 

Occupation   

Nothing 5 2.0 

Farmer 6 2.3 

Teacher 21 8.2 

Petty Trader 39 15.2 

Civil Servant 124 48.4 

Public Servant 7 2.7 

Student 29 11.3 

NYSC 2 0.8 

Business 7 2.7 

Hair Dressing 1 0.4 

Engineer 2 0.8 

Tailoring/Fashion Designer 3 1.2 

Banking 1 0.4 

Optometrist 1 0.4 

Private Organisation 7 2.7 

Nursing 1 0.4 

 
self from mosquito bite was recorded by persons aged 20 - 29 years (67.6%), fol-
lowed by those aged 30 - 39 years (58.9%), and then 40 - 49 years (47.6%). The 
total correct knowledge score on Zika virus infection is prevented by protecting 
oneself from mosquito bites was 60.5%. Very few gave the incorrect response 
(4.7%), while 34.8% were not sure. On the use of condom during sexual inter-
course, to prevent infection by pregnant women in Zika virus endemic area; 20 - 
29 years age group had the highest knowledge (42.8%), followed by 30 - 39 years 
age group (38.4%), and then 40 - 49 years age group (23.8%). Percentage total of 
37.9% of respondents had the correct knowledge, 14.1% did not have the know-
ledge, while 48.0% were not sure. The percentage score of respondents aged 20 - 
29 years (39.8%) was slightly higher than the score for those aged 30 - 39 years 
(39.3%); on the question of Zika virus infection being prevented by pregnant 
women abstaining from sexual intercourse in Zika virus endemic areas. Those 
aged 40 - 49 years also had a close percentage score of 33.3%. The total percen-
tage correct knowledge score on this abstinence from sexual intercourse by 
pregnant women was 38.3%, the incorrect response was 16.0%, while 45.7% of 
the respondents were not sure. Respondents aged 40 - 49 years recorded the 
highest percentage score (47.6%) on the knowledge that abstinence from sexual 
intercourse for six months by men returning from Zika virus endemic areas, is a 
method of preventing Zika virus infection. Respondents aged 20 - 29 years and 
30 - 39 years had correct knowledge score of 38.9% and 31.3% respectively. The 
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total correct knowledge score for men abstaining from sexual intercourse for six 
months was 35.2%, while 13.3% recorded incorrect response. As high as 51.6% 
of the total respondents were not sure if men abstaining for six months was a 
recommended method of preventing Zika virus infection. Respondents aged 20 - 
29 years, 30 - 39 years, and 40 - 49 years had close percentage knowledge scores 
(56.5%, 53.6%, and 57.1% respectively), on preventing Zika virus infection by 
avoiding unnecessary blood transfusion in Zika virus endemic areas. Slightly 
more than half of the respondents (53.9%) had this knowledge, while only 4.7% 
recorded incorrect response, but as high as 41.4% were not sure if the avoidance 
of unnecessary blood transfusion endemic areas could prevent Zika virus trans-
mission. Most of the respondents aged 20 - 29 years (59.3%) knew that avoiding 
eating too many oily meals is not Zika virus infection preventive method. A little 
less than half (48.2%) of those aged 30 - 39 years also had this knowledge, while 
42.9% of those aged 40 - 49 years knew that avoiding eating too many oily meals 
does not prevent Zika virus infection. In all, 51.2% of respondents knew that 
avoiding eating too many oily meals does not prevent Zika virus infection, while 
only 5.1% gave the incorrect response, and 43.8% were not sure of the correct 
response. An almost equal percentage of those aged 20 - 29 years (41.7%), and 
those aged 30 - 39 years (41.1%) knew that there is no vaccine for preventing 
Zika virus infection. Only 19.0% of respondents aged 40 - 49 years knew that 
Zika virus infection does not have a vaccine. Overall, only 37.5% of respondents 
knew that there is no vaccine for preventing Zika virus infection, while 13.3% 
believed that Zika virus infection has a vaccine. Almost half of the respondents 
were not sure of the correct response (Table 2). 

Knowledge of Zika virus disease prevention methods among different 
educational level groups: More than half of respondents with tertiary (51.9%) 
and postgraduate (53.7%) educational levels knew that staying away from exces-
sive sunlight does not prevent Zika virus infection. Only one respondent with 
primary level education (20%), and 44.6% of those with secondary education 
had this knowledge. A total of 49.6% of respondents had the knowledge, while 
only 5.1% gave incorrect response. 45.3% of respondents were not sure of the 
correct response. Correct response that Zika virus infection can be prevented by 
protecting one’s self from mosquito bite, was given by 70.4% of respondents 
with postgraduate education, 68.2% of those with tertiary education, 43.1% of 
those with secondary education, and no respondent with primary education, out 
of the 5 with primary education. Out of the three persons with no formal educa-
tion, only one person had the correct response. Overall, 60.5% of respondents 
knew that protection against mosquito bite is a method of preventing Zika virus 
infection, and only 4.7% gave incorrect response. However, 34.8% of all respon-
dents were not sure of the correct response. Knowledge that Zika virus infection 
can be prevented by pregnant women using condom for sexual intercourse in 
Zika endemic areas were recorded as follows; postgraduate level had 40.7%, ter-
tiary level had 45.0%, secondary level had 24.6%, and primary level had 0.0%. 
Only one person out of the three that participated among those that all the  
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Table 2. Knowledge of Zika virus disease prevention methods among different age 
groups. 

Question 
Age Range 

(years) 
Correct 

Response 
Incorrect 
Response 

Not 
Sure 

Zika virus infection 
can be prevented by 
staying away from 
excessive sunlight 

19 and less 3 (33.3%) 0 (0.0%) 6 (66.7%) 

20 - 29 60 (55.6%) 3 (2.8%) 45 (41.7%) 

30 - 39 52 (46.4%) 9 (8.0%) 51 (45.5%) 

40 - 49 10 (47.6%) 0 (0.0%) 11 (52.4%) 

50 - 59 1 (33.3%) 0 (0.0%) 2 (66.7%) 

60 - 69 1 (50.0%) 0 (0.0%) 1 (50.0%) 

70 and above 0 (0.0%) 1 (100.0%) 0 (0.0%) 

Total 127 (49.6%) 13 (5.1%) 116 (45.3%) 

Zika virus infection 
can be prevented 

by protecting one’s 
self from mosquito bite 

19 and less 5 (55.6%) 2 (22.2%) 2 (22.2%) 

20 - 29 73 (67.6%) 6 (5.6%) 29 (26.9%) 

30 - 39 66 (58.9%) 2 (1.8%) 44 (39.3%) 

40 - 49 10(47.6%) 1 (4.8%) 10 (47.6%) 

50 - 59 1 (33.3%) 0 (0.0%) 2 (66.7%) 

60 - 69 0 (0.0%) 0 (0.0%) 2 (100.0%) 

70 and above 0 (0.0%) 1 (100.0%) 0 (0.0%) 

Total 155 (60.5%) 12 (4.7%) 89 (34.8%) 

Zika virus infection 
can be prevented by 

pregnant women using 
condom for sexual 
intercourse in Zika 
virus endemic areas 

19 and less 2 (22.2%) 2 (22.2%) 5 (55.6%) 

20 - 29 46 (42.8%) 17 (15.7%) 45 (41.7%) 

30 - 39 43 (38.4%) 11 (9.8%) 58 (51.8%) 

40 - 49 5 (23.8%) 5 (23.8%) 11 (52.4%) 

50 - 59 0 (0.0%) 1 (33.3%) 2 (66.7%) 

60 - 69 0 (0.0%) 0 (0.0%) 2 (100.0%) 

70 and above 1 (100.0%) 0 (0.0%) 0 (0.0%) 

Total 97 (37.9%) 36 (14.1%) 123 (48.0%) 

Zika virus infection 
can be prevented by 

pregnant women 
abstaining from sex 

in Zika virus 
endemic areas 

19 and less 3 (33.3%) 3 (33.3%) 3 (33.3%) 

20 - 29 43 (39.8%) 16 (14.8%) 49 (45.4%) 

30 - 39 44 (39.3%) 13 (11.6%) 55 (49.1%) 

40 - 49 7 (33.3%) 8 (38.1%) 6 (28.6%) 

50 - 59 0 (0.0%) 1 (33.3%) 2 (66.7%) 

60 - 69 1 (50.0%) 0 (0.0%) 1 (50.0%) 

70 and above 0 (0.0%) 0 (0.0%) 1 (100.0%) 

Total 98 (38.3%) 41 (16.0%) 117 (45.7%) 
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Continued 

Zika virus infection 
can be prevented by 
men returning from 

endemic areas 
abstaining from sex 

for about six (6) months 

19 and less 3 (33.3%) 3 (33.3%) 3 (33.3%) 

20 - 29 42 (38.9%) 15 (13.9%) 51 (47.2%) 

30 - 39 35 (31.3%) 14 (12.5%) 63 (56.3%) 

40 - 49 10 (47.6%) 1 (4.8%) 10 (47.6%) 

50 - 59 0 (0.0%) 1 (33.3%) 2 (66.7%) 

60 - 69 0 (0.0%) 0 (0.0%) 2 (100.0%) 

70 and above 0 (0.0%) 0 (0.0%) 1 (100.0%) 

Total 90 (35.2%) 34 (13.3%) 132 (51.6%) 

Zika virus infection 
can be prevented 

by avoiding 
unnecessary blood 

transfusion in 
endemic areas 

19 and less 3 (33.3%) 1 (11.1%) 5 (55.6%) 

20 - 29 61 (56.5%) 4 (3.7%) 43 (39.8%) 

30 - 39 60 (53.6%) 4 (3.6%) 48 (42.9%) 

40 - 49 12 (57.1%) 2 (9.5%) 7 (33.3%) 

50 - 59 1 (33.3%) 0 (0.0%) 2 (66.7%) 

60 - 69 1 (50.0%) 0 (0.0%) 1 (50.0%) 

70 and above 0 (0.0%) 0 (0.0%) 1 (100.0%) 

Total 138 (53.9%) 12 (4.7%) 106 (41.4%) 

Zika virus infection 
can be prevented by 
avoiding eating too 

much oily meals 

19 and less 3 (33.3%) 1 (11.1%) 5 (55.6%) 

20 - 29 64 (59.3%) 4 (3.7%) 40 (37.0%) 

30 - 39 54 (48.2%) 4 (3.6%) 54 (48.2%) 

40 - 49 9 (42.9%) 3 (14.3%) 9 (42.9%) 

50 - 59 1 (33.3%) 0 (0.0%) 2 (66.7%) 

60 - 69 0 (0.0%) 1 (50.0%) 1 (50.0%) 

70 and above 0 (0.0%) 0 (0.0%) 1 (100.0%) 

Total 131 (51.2%) 13 (5.1%) 112 (43.8%) 

There is vaccine for 
the prevention of 

Zika virus infection 

19 and less 1 (11.1%) 3 (33.3%) 5 (55.6%) 

20 - 29 45 (41.7%) 14 (13.0%) 49 (45.4%) 

30 - 39 46 (41.1%) 16 (14.3%) 50 (44.6%) 

40 - 49 4 (19.0%) 1(4.8%) 16 (76.2%) 

50 - 59 0 (0.0%) 0 (0.0%) 3 (100.0%) 

60 - 69 0 (0.0%) 0 (0.0%) 2 (100.0%) 

70 and above 0 (0.0%) 0 (0.0%) 1 (100.0%) 

Total 96 (37.5%) 34 (13.3%) 126 (49.2%) 

 
had no formal education had correct knowledge. A total of 37.9% of respondents 
had the correct response on this use of condoms by pregnant women in Zika vi-
rus disease endemic areas, while 14.1% gave incorrect response. Almost half of 
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respondents (48.0%) were not sure of the correct response. Correct response on 
abstinence from sexual intercourse by pregnant women as a means of preventing 
Zika virus disease was given as follows; postgraduate level recorded 35.2%, ter-
tiary level had 45.0%, secondary level had 32.3%, while primary level and those 
without formal education had 0.0% each. Overall, 38.3% respondents gave the 
correct response, while 16.0% gave the incorrect response. Close to half of all the 
respondents (45.7%) were not sure of the response to give. Six months absti-
nence from sexual intercourse as a Zika virus infection prevention method by 
men returning from Zika endemic areas was known by 29.6% of respondents 
with postgraduate education, 45.7% of those with tertiary education, 23.1% of 
those with secondary education, and 0.0% of those with primary, and no formal 
education each. Total of 35.2% respondents knew about the male abstinence for 
about six months as a preventive measure, while 13.3% of the respondents rec-
orded incorrect response. About half of the respondents (51.6%) were not sure 
of the response to give. On the avoidance of unnecessary blood transfusion in 
Zika virus disease endemic areas as a means of preventing infection; 63.0% of 
postgraduate level respondents gave the correct response, so did 58.9% of those 
with tertiary education, 41.5% of those with secondary education, and 20.0% of 
those with primary education. None of the respondents with no formal educa-
tion had the knowledge. Overall, about half of the respondents gave the correct 
response, while only 4.7% gave the incorrect response. Many (41.4%) were not 
sure of what response to give. Clearly more than half of the respondents with 
postgraduate education (63.0%) knew that avoiding eating too much oily meals 
does not prevent one from getting Zika virus infection, while 55.8% of those 
with tertiary education gave the correct response about this, as well as 38.5% of 
those with secondary education. No participant with primary or no formal edu-
cation responded correctly. About a half of all the respondents (51.2%) gave the 
correct response about this, while only 5.1% gave the incorrect response. As high 
as 43.8% of the respondents, were not sure of the response to give. The know-
ledge that there is no Zika virus disease vaccine was recorded as follow; those 
with postgraduate education had 33.3%, tertiary education group had 43.4%, 
secondary education 33.8%, while none of those with primary or no formal edu-
cation gave the correct response. A total of 37.5% of respondents knew that there 
were no vaccines for Zika virus disease, 13.3% of them believed that Zika virus 
had vaccine, while 49.2% were not sure of the response to give (Table 3). 

4. Discussion 

Zika virus is an emerging infectious disease with attendant complications. It is a 
disease that constant efforts should be made to ensure that it is prevented, since 
it is preventable. The disease though has been reported in some parts of Ameri-
cas, South East Asia, and Caribbean; is endemic in parts of Africa [23]. Nigeria is 
potentially a population where Zika virus infection could breakout, since there is 
evidence that the virus is widely circulated in Nigeria [24] [25]. The World  
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Table 3. Knowledge of Zika virus disease prevention methods among different educa-
tional level groups. 

Question 
Educational 

level 
Correct 

Response 
Incorrect 
Response 

Not 
Sure 

Zika virus infection 
can be prevented by 
staying away from 
excessive sunlight 

No formal 
education 

1 (33.3%) 1 (33.3%) 1 (33.3%) 

Primary 1 (20.0%) 0 (0.0%) 4 (80.0%) 

Secondary 29 (44.6%) 4 (6.2%) 32 (49.2%) 

Tertiary 67 (51.9%) 2 (1.6%) 60 (46.5%) 

Postgraduate 29 (53.7%) 6 (11.1%) 19 (35.2%) 

Total 127 (49.6%) 13 (5.1%) 116 (45.3%) 

Zika virus infection 
can be prevented 

by protecting 
one’s self from 
mosquito bite 

No formal 
education 

1 (33.3%) 1 (33.3%) 1 (33.3%) 

Primary 0 (0.0%) 0 (0.0%) 5 (100.0%) 

Secondary 28 (43.1%) 4 (6.2%) 33 (50.8%) 

Tertiary 88 (68.2%) 4 (3.1%) 37 (28.7%) 

Postgraduate 38 (70.4%) 3 (5.6%) 13 (24.1%) 

Total 155 (60.5%) 12 (4.7%) 89 (34.8%) 

Zika virus infection 
can be prevented by 

pregnant women 
using condom for 
sexual intercourse 

in Zika virus 
endemic areas 

No formal 
education 

1 (33.3%) 0 (0.0%) 2 (66.7%) 

Primary 0 (0.0%) 0 (0.0%) 5 (100.0%) 

Secondary 16 (24.6%) 13 (20.0%) 36 (55.4%) 

Tertiary 58 (45.0%) 11 (8.5%) 60 (46.5%) 

Postgraduate 22 (40.7%) 12 (22.2%) 20 (37.0%) 

Total 97 (37.9%) 36 (14.1%) 123 (48.0%) 

Zika virus infection 
can be prevented by 

pregnant women 
abstaining from 
sex in Zika virus 
endemic areas 

No formal 
education 

0 (0.0%) 0 (0.0%) 3 (100.0%) 

Primary 0 (0.0%) 0 (0.0%) 5 (100.0%) 

Secondary 21 (32.3%) 17 (26.2%) 27 (41.5%) 

Tertiary 58 (45.0%) 13 (10.1%) 58 (45.0%) 

Postgraduate 19 (35.2%) 11 (20.4%) 24 (44.4%) 

Total 98 (38.3%) 41 (16.0%) 117 (45.7%) 

Zika virus infection 
can be prevented by 
men returning from 

endemic areas 
abstaining from 

sex for about 
six (6) months 

No formal 
education 

0 (0.0%) 0 (0.0%) 3 (100.0%) 

Primary 0 (0.0%) 0 (0.0%) 5 (100.0%) 

Secondary 15 (23.1%) 13 (20.0%) 37 (56.9%) 

Tertiary 59 (45.7%) 12 (9.3%) 58 (45.0%) 

Postgraduate 16 (29.6%) 9 (16.7%) 29 (53.7%) 

Total 90 (35.2%) 34 (13.3%) 132 (51.6%) 
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Continued 

Zika virus infection 
can be prevented by 

avoiding unnecessary 
blood transfusion 
in endemic areas 

No formal 
education 

0 (0.0%) 0 (0.0%) 3 (100.0%) 

Primary 1 (20.0%) 0 (0.0%) 4 (80.0%) 

Secondary 27 (41.5%) 7 (10.8%) 31 (47.7%) 

Tertiary 76 (58.9%) 3 (2.3%) 50 (38.8%) 

Postgraduate 34 (63.0%) 2 (3.7%) 18 (33.3%) 

Total 138 (53.9%) 12 (4.7%) 106 (41.4%) 

Zika virus infection 
can be prevented 

by avoiding eating 
too much oily meals 

No formal 
education 

0 (0.0%) 0 (0.0%) 3 (100.0%) 

Primary 0 (0.0%) 1 (20.0%) 4 (80.0%) 

Secondary 25 (38.5%) 5 (7.7%) 35 (53.8%) 

Tertiary 72 (55.8%) 2 (1.6%) 55 (42.6%) 

Postgraduate 34 (63.0%) 5 (9.3%) 15 (27.8%) 

Total 131 (51.2%) 13 (5.1%) 112 (43.8%) 

There is vaccine for 
the prevention of 

Zika virus infection 

No formal 
education 

0 (0.0%) 0 (0.0%) 3 (100.0%) 

Primary 0 (0.0%) 0 (0.0%) 5 (100.0%) 

Secondary 22 (33.8%) 8 (12.3%) 35 (53.8%) 

Tertiary 56 (43.4%) 15 (11.6%) 58 (45.0%) 

Postgraduate 18 (33.3%) 11 (20.4%) 25 (46.3%) 

Total 96 (37.5%) 34 (13.3%) 126 (49.2%) 

 
Health Organization has highlighted the importance of providing information 
on the preventive methods of Zika virus disease so that people can be protected 
from the disease and the complications [16]. It has also been pointed out that the 
neurological complications of Zika virus infection, could pose a long-term pub-
lic health challenge [26].  

There are some common myths in some West African countries, especially in 
the rural areas about the causation of febrile illnesses such as malaria. Some be-
lieve that such illnesses could be caused by excessive sunlight [27] [28]. Overall 
poor knowledge finding in this study (49.6%), that staying away from excessive 
sunlight does not prevent Zika virus infection is worrisome, especially since this 
study was conducted in urban areas where almost all the respondents had at 
least secondary level education. However, respondents aged 20 - 29 years rec-
orded good knowledge on this (55.6%) (Table 2). Those that had postgraduate 
and tertiary educational levels also had good knowledge on this (53.7% and 
51.9% respectively) (Table 3). Higher educational attainment probably exposed 
respondents to information that made them know that excessive sunlight as a 
causative factor for febrile illnesses is a myth. In addition to low educational at-
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tainment, most respondents not being sure, or believing that staying away from 
excessive sunlight could prevent Zika virus infection, might have been as a result 
of probably some older ones migrating from the rural community, and thus still 
retaining some of the myths that were mostly held by rural dwellers. The res-
pondents, overall exhibited good knowledge on preventing Zika virus infection, 
through protection against mosquito bite (60.5%). Those within the childbearing 
age recording higher percentage knowledge scores on this (Table 2), implies that 
implementing Zika virus prevention strategies, using mosquito bite protection 
approach, will achieve desired outcomes, such as reduction in the number of Zi-
ka infected babies in that community. This correlates well with the finding in a 
study conducted among the same respondents at the same time, where out of 
65.6% with knowledge that Zika virus is transmitted through mosquito bite, 
those within the childbearing age demonstrated better knowledge [29]. Respon-
dents with postgraduate educational qualification recorded the highest percen-
tage knowledge score (70.4%) on preventing Zika virus infection through pro-
tection against mosquito bite (Table 3). They were followed by those with ter-
tiary education (68.2%), and then those with secondary education (43.1%). Also 
in another study among the same sample population, on formal education re-
lated pattern of awareness and basic knowledge on Zika virus disease; respon-
dents with higher educational qualifications demonstrated better knowledge on 
mosquito being the vector for Zika virus [30]. Only 4.7% overall, giving the in-
correct response, and 34.8% not being sure of the response to give, point to the 
possibility of getting most of the women in this study population to be equipped 
with this approach to Zika virus infection prevention, and to practice same; if 
health education programme targeting this group is properly implemented. Qu-
alitative study conducted in Peru among women of Childbearing age, at about 
the same time with this study; revealed that most of the participants in six Fo-
cused Group Discussions knew that Zika virus disease can be prevented by pro-
tecting one’s self from mosquito bite [31]. Most studies that seek to investigate 
knowledge of respondents on the mosquito bite as the route of Zika virus disease 
transmission, commonly demonstrated good knowledge score, [30] [32] [33] 
and by implication, new that Zika virus infection can be prevented by protecting 
one’s self against mosquito bite. However, respondents frequently demonstrated 
poor knowledge on some specific mosquito bite protection methods, such as 
seen in a Zika virus study conducted in Philippines in 2018 [33], where only 
26.6% of respondents knew that one can protect self from mosquito bite by 
wearing covering cloths, and 43.5% knew that using mosquito net at night pro-
tects one from mosquito bite. 

Respondents recorded poor knowledge, overall (37.9%) on use of condom by 
pregnant women to prevent Zika virus infection in endemic areas. Many of them 
(48.0%) are not sure of the correct response to give, while 14.1% gave wrong re-
sponse. For respondents in the childbearing age group, the highest number of 
correct response came from persons aged 20 - 29 years (42.8%), followed by 30 - 
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39 years age group (38.4%) (Table 2). Since most pregnancies occur among 
persons in this age bracket, intensifying Zika virus disease health education ac-
tivities for persons in this group will make most of them know about the use of 
condom in preventing Zika virus infection. Persons with tertiary education rec-
orded the highest positive response (45.0%), followed by those with postgraduate 
education (40.7%), and then secondary education (24.6%) (Table 3). Higher 
education level appears to have contributed favourably in the respondents’ 
knowledge on the use of condom in pregnancy to prevent Zika virus infection. 
The overall knowledge recorded in this study, on the use of condom during 
pregnancy to prevent Zika virus infection is better than the findings among a 
University community located in an endemic zone in Mexico, where only 
27.63% of women gave correct response [34]; and only a meager 6.1% of sec-
ondary school teachers in another study conducted in Philippines three years 
ago [33]. The apparent better finding in our study, when compared to that in the 
endemic zone in Mexico, could have been as a result of most of the respondents 
in the Mexico study being young undergraduates, and males were also included. 
This implies that they did not receive the usual health education talk given to 
many pregnant women during Antenatal visits, as obtained in Nigeria. This also 
could have been part of the reasons of the very poor knowledge level recorded 
among secondary school teachers in Philippines, since those teachers though 
females, could not have been exposed to the health education talks given to 
pregnant women during Antenatal visits. Another study conducted in the same 
Philippines at about the same time with the one among secondary school teach-
ers appears to have justified this thinking about Antenatal health talks contri-
buting to better Zika virus disease knowledge [35]. The study revealed that 
24.5% of the respondents knew that Zika virus is transmitted through sexual in-
tercourse, as against the 6.1% recorded among the secondary school teachers. 
This implied that 24.5% of respondents in that study could know that using 
condom by pregnant women in endemic areas, could prevent Zika virus infec-
tion. Good knowledge on sexual intercourse as route of Zika virus transmission 
could imply good knowledge on use of condom during pregnancy, or abstinence 
from sex, as a method of preventing Zika virus infection during outbreak, or in 
endemic areas. In this vein, a study conducted in Northern Nigeria at the same 
period of conducting this study revealed very poor knowledge on the sexual 
route of Zika virus transmission (5%) [36]. 

Though respondents in the Northern Nigeria study were women of child-
bearing age, they were drawn from the general outpatient department, as against 
respondents in this study that were female caregivers that probably recently were 
delivered of babies. This means that our respondents probably had recent health 
education talks given to pregnant women, hence better equipped with Zika virus 
disease knowledge. Some studies done in the United States of America revealed 
higher knowledge levels on transmission of Zika virus through the sexual route 
[32] [37]. About half (49.8%) of United States pregnant immigrants from Zika 
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virus outbreak areas knew that Zika virus can be transmitted through sexual in-
tercourse, while as high as 59% of respondents in a survey conduct among resi-
dents of New York City in the United States of America knew that Zika virus can 
be transmitted through sexual intercourse. The better knowledge level recorded 
in the United States of America studies could be as a result of that country being 
a lot more developed, with better health systems than Nigeria. 

Knowledge on Zika virus infection prevention through, pregnant women ab-
staining from sex in Zika virus endemic areas was found to be almost the same 
score (38.3%), as that recorded on use of condom by pregnant women for pre-
vention (37.9%). The age and educational level patterns were essentially similar 
(Table 2 and Table 3). Only 35.2% of respondents knew that Zika virus infec-
tion can be prevented by men returning from endemic areas abstaining from sex 
for about six months. All those that gave correct response belonged to the child-
bearing age group (Table 2), and also had a minimum of secondary level educa-
tion (Table 3). This further suggests that formal education positively contributes 
to improved knowledge on Zika virus prevention methods. Respondents in the 
childbearing age group, demonstrating better knowledge on this is encouraging, 
since they are really the ones that are required to put this into practice. Most of 
the respondents are not sure of the correct response (51.6%), while only 13.3% 
did not know that men returning from Zika endemic areas ought to abstain from 
sex for six months, since they possibly could be carrying the virus in their semen. 
Poor knowledge on men from endemic areas abstaining from sexual intercourse 
appears to also obtain in developed countries. Our finding of 35.2% is even 
slightly higher than the 35% found among residents in New York City of the 
United States of America [37]. A qualitative study conducted among women of 
childbearing age, also revealed very poor knowledge level, with respect to men 
from Zika virus endemic areas abstaining from sex for six months. Among three 
groups in six Focused Group Discussions that knew that Zika virus can be 
transmitted through the sexual route, only two women knew of the recom-
mended six months period of abstinence for men returning from endemic areas 
[31]. It will be beneficial to always highlight this Zika virus prevention practice, 
during any health promotion activity targeted at Zika virus prevention. 

More than half of the respondents (53.9%) knew that Zika virus can be pre-
vented by avoiding unnecessary blood transfusion in endemic areas. More of the 
correct response came from persons in the childbearing age group (Table 2). 
Persons with higher educational level also recorded better knowledge on this, 
with postgraduate education respondents having 63.0%, and those with primary 
education having 20.0% (Table 3). Only 4.7% of the entire respondents did not 
know that avoiding unnecessary blood transfusion in Zika virus endemic areas 
could be infection prevention measure; while as many as 41.4% are not sure of 
the correct response. This finding can be considered impressive when compared 
with findings on the knowledge, about transmission of Zika virus through blood 
transfusion in some developed and developing countries. About half (51%) of 
the respondents in a study on “Knowledge and Prevention Practices among U.S. 
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Pregnant Immigrants from Zika Virus Outbreak Areas” knew that Zika virus 
can be transmitted through blood transfusion [32]. In a study conducted in some 
universities in Qatar, to assess the knowledge and perceptions about Zika virus, 
only 22.9% of the female respondents knew that Zika virus can be transmitted 
through blood transfusion [38]. Again, the finding that very few (17.1%) res-
pondents in a Zika virus study in Philippines knew that the infection can be 
transmitted through blood transfusion [33], is reasonably lower than our finding 
of 53.9% having the knowledge that Zika virus infection can be prevented by 
avoiding unnecessary blood transfusion in endemic areas. 

Slightly more than half of the female caregivers that participated in this study 
(51.2%) knew that avoiding eating too many oily meals does not prevent Zika 
virus infection. This is an indication that many people from this study location 
where myths such as eating of oily meals being a causative factor for febrile ill-
nesses exist [27] [28], stilled had good knowledge about this. It is encouraging to 
note that most of the correct response came from women in the childbearing age 
group (Table 2). Educational level of the respondents also positively contributed 
to the overall knowledge score of the respondents. Nobody without formal edu-
cation, or primary school level had the correct knowledge; while the highest 
knowledge score of 63.0% came from the postgraduate educational group (Table 
3). Our finding could be considered better than findings in some developed 
countries such as Greece, if knowledge on transmission could be considered an 
indicator on prevention method knowledge; where 26.5% of respondents (preg-
nant women) strongly agreed/agreed that Zika virus infection can be transmitted 
through consumption of contaminated food [39]. Only 5.1% of respondents in 
our study agreed that Zika virus infection can be prevented by avoiding eating 
too much oily meals. Again respondents in our study demonstrated better 
knowledge than medical students in Saudi Arabia, where only 24.9% of them 
knew that Zika virus infection cannot be transmitted through food [40]. No res-
pondent outside the childbearing age knew that Zika virus does not have vaccine 
for prevention, and most of the correct response came from persons aged 20 to 
30 years (Table 2). Overall the knowledge level was poor (37.5%), and almost 
half of the respondents were not certain of which response to give (49.2%). 
Higher educational qualification also appears to have enhanced the respondents’ 
knowledge on Zika virus not having a vaccine. All the correct response came 
from persons who had at least secondary educational qualification (Table 3). It 
is important that care be taken in designing any Zika virus awareness pro-
gramme for females, to incorporate simple communication methods and chan-
nels that will be easily understood by the less formally educated. Our finding 
about non-availability of Zika virus vaccine was reasonably better than finding 
in some other developing countries such as Philippines, where as few as 4.9% of 
pregnant women in a 2018 study knew that there is no vaccine for Zika virus 
prevention [35]. The very poor finding in Philippines could be indicative of in-
adequate Zika virus awareness creation activities in that study area. 
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5. Conclusion 

Knowledge of Zika virus prevention methods is very crucial among the general 
population, especially females of childbearing age since the neurological effects 
on unborn babies of infected pregnant women are of significant public health 
importance. Female caregivers that brought babies for immunization at this ter-
tiary hospital in Southeast Nigeria had good knowledge on protection against 
mosquito bites, and avoiding unnecessary blood transfusion in endemic areas, as 
Zika virus infection prevention methods. They, however, recorded poor know-
ledge on safer sex-related prevention methods, and no availability of Zika virus 
vaccine. Respondents in the childbearing age group, and those with higher edu-
cational qualifications, generally exhibited higher knowledge level than the oth-
ers. Sensitization, or awareness creation activities for persons in this study area, 
ought to be designed to address the observed gaps. 
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