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Introduction
Zika virus is an arthropod-borne virus in the genus of Flavi virus since identification of Zika virus infection in 
Brazil in May 2015; the virus has spread throughout the Americas [1]. Up to February2016; 28 countries of the 
region had reported cases. Although infection with Zika virus often leads to mild disease, its emergence in the 
Americas has coincided with a steep increase in patients developing Guillain-Barré syndrome (an autoimmune 
disorder that causes acute or sub-acute flaccid paralysis) and the birth of babies with neurological complications, 
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Abstract

Background: Some studies had linked Zika virus infection to congenital neurological malformation as 
microcephaly. 

Aim: Aim of the study is to assess the awareness and knowledge orientation of outpatient nurses about effects 
of Zika virus on the pregnancy and birth outcome in governmental Hospitals in Beni-Suef Governorate. 

Subjects & Methods: Quasi-experimental design was used to conduct this study. A purposive sampling of 131 
nurses was working at antenatal, obstetric and gynecological inpatient ward, outpatient and MCH clinics Beni-
Suef City, during the period of the study. 

Results: clarifies that more than half of women (59.5%) were not oriented by Zika virus, 65.0% reported that 
insect bite is the main mode of disease transmission. unfortunately, 69.5% of nurses didn’t know that Zika virus 
affecting the baby. In addition, 65.7% didn’t know that it can affect the pregnancy outcome, 32.9% of nurses 
reported that environmental sanitation is the main method of prophylactic measure,35.2% of nurses reported 
that bed rest is the best method of symptomatic treatment, 64% of nurses had good knowledge about Zika 
virus, there is a significant relation (<0.001) only were found between nurses age, education, and pregnancy 
status and their knowledge regarding Zika virus and  nurses’ knowledge regarding Zika virus were improved. A 
significant relation was found (<0.001). 

Conclusion: Almost nurses were not oriented to Zika virus and had poor knowledge score. They didn’t know the 
main mode of disease transmission, didn’t know that Zika virus may affect their pregnancy outcome. Younger 
age, better education, and pregnant nurses were more knowledgeable comparing with older, lower educational 
level and non-pregnant ones. 

Recommendations: implement health education program to increase awareness of the nurses working in 
outpatient clinic about Zika Virus and its effects on pregnant women and birth outcome.
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such as congenital microcephaly. Congenital microcephaly is a neurological abnormality that is present at birth 
and defined as head circumference at least 2 SD smaller than the mean for sex, age, and ethnicity, with head 
circumference at least 3 SD smaller being deemed severe. Microcephaly might occur alone or in combination 
with other abnormalities. The condition is associated with a reduction in brain volume and frequently with 
intellectual disabilities, motor disabilities, or both, including speech impairment, poor neurocognitive outcome, 
and behavioral issues. Causes include genetic or environmental factors during pregnancy that affect fetal brain 
development. Prenatal viral infections (e.g., rubella or cytomegalovirus), maternal alcohol use, and hypertensive 
disorders have been associated. Cases have also been reported after intrauterine infection with West Nile virus 
(another Flavi virus) and Chikungunya virus [2].

The incubation period of Zika virus disease is not clear but is likely to be a few days [3]. The symptoms are 
similar to other Arbovirus infections such as dengue and include fever, skin rashes, conjunctivitis, muscle & joint 
pain, malaise, and headache. These symptoms are usually mild and last for 2-7 days [4]. After a comprehensive 
review of the evidence; there is a scientific consensus that Zika virus is a cause of microcephaly and Guillain-
Barré syndrome. Intense efforts are continuing to investigate the link between Zika virus and a range of 
neurological disorders, within a rigorous research framework. Zika virus is primarily transmitted to people 
through the bite of an infected mosquito from the Aedes genus, mainly Aedesaegypti in tropical regions [5]. 
Aedes mosquitoes usually bite during the day, peaking during early morning and late afternoon/evening. This is 
the same mosquito that transmits dengue, Chikungunya and yellow fever [6]. Sexual transmission of Zika virus 
is also possible [7]. Other modes of transmission such as blood transfusion are being investigated [8].

On the basis of the available evidence, the public health response to the outbreak of Zika virus disease has 
moved forward, with the distribution of health messages about the importance of mosquito-bite prevention, 
recommendations by public health authorities in some of the most severely affected countries to delay 
pregnancy, and advisories that pregnant women avoid travel to areas with active Zika virus transmission [9]. 
However, communications regarding Zika virus have been challenging: a recent survey showed low levels of 
knowledge and concern about Zika virus in the United States [10]. The recognition of Zika virus as a cause of 
microcephaly and other serious brain anomalies would allow for more direct communication, which might lead 
to improved understanding of / and adherence to public health recommendations [9]. Therefore, a review of 
the evidence linking Zika virus infection and adverse pregnancy and birth outcomes is needed.

Infection with Zika virus may be suspected based on symptoms and recent history of travel (e.g. residence in or 
travel to an area with active Zika virus transmission). A diagnosis of Zika virus infection can only be confirmed 
through laboratory tests on blood or other body fluids, such as urine, saliva or semen. Zika virus disease is 
usually mild and requires no specific treatment. People sick with Zika virus should get plenty of rest, drink 
enough fluids, and treat pain and fever with common medicines [11]. If symptoms worsen, they should seek 
medical care and advice. There is currently no vaccine available.

Egypt has already taken preventative measures against Zika outbreak: Health Ministry. According to Megahed 
2016, the spokesperson for the Ministry of Health, he emphasized that, the ministry is working on securing 
two aspects; firstly, secure all ports and airports by screening and moving any individuals who may have come in 
contact with the virus into quarantine, secondly, test mosquitoes and carefully monitor the spread of the virus. These 
preventative measures already existed in Egypt before the state of emergency was declared [12].

The World Health Organization (WHO) declared virus Zika a public health emergency of international concern 
in an official statement, after a teleconference meeting with 18 health experts. At present, the most important 
protective measures are the control of mosquito populations and the prevention of mosquito bites for at-risk 
individuals, especially pregnant women, the statement read. The experts agreed in the statement that a causal 
relationship between Zika infection during pregnancy and microcephaly is strongly suspected, though not yet 
scientifically proven. However, WHO calls for the urgent need to coordinate international efforts to investigate 
and better understand this relationship [9].
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The Significance of the Study
Zika virus was spread in 28 countries; it combed too many complications especially in the newborn. This 
conducting can prevent spread and increase awareness of the community as a whole as well as the physician, 
nurses and health care provider worked in outpatient clinic about Zika virus to prevent it. The nursing care is 
the main critical component of care for women who experience pregnancy. So, nurses’ Knowledge deficit and 
poor practical skills and care surely will interfere with their ability to achieve consistent and positive patient 
care outcomes [13]. Maternity and Community nurses play an important role with the physician in prophylaxis. 
Protection against mosquito bites is a key measure to prevent Zika virus infection. This can be done by wearing 
clothes (preferably light-colored) that cover as much of the body as possible; using physical barriers such as 
window screens or closing doors and windows; sleeping under mosquito nets, and; using insect repellent 
containing DEET, IR 3535 or Icaridin according to the product label instructions [14]. Special attention and 
help should be given to those who may not be able to protect themselves adequately, such as young children, 
the sick or elderly. Travelers and those living in affected areas should take the basic precautions described 
above to protect themselves from mosquito bites. It is important to cover, empty or clean potential mosquito 
breeding sites in and around houses such as buckets, drums, pots, gutters, and used tires. Communities should 
support local government efforts to reduce mosquitoes in their locality. Health authorities may also advise that 
spraying of insecticides be carried out. So the aim of the project will increase awareness of nurse worked in the 
outpatient clinics because they contact with many client during their work. So nurses have a unique position 
as education.

Aim of the Study
The aim of the study is to assess the awareness and knowledge of nurses working antenatal, obstetric and 
gynecological inpatient ward and outpatient clinics at all government hospitals as well as, all Primary Healthcare 
Centers in Beni-Suef City about Zika virus and its effect on the pregnancy and birth outcome.

Research Questions
To what degree nurses aware and orient by Zika virus and its effect on pregnancy?

Design, Subjects and Methods
A descriptive design was used to conduct this study, a purposive sampling of 131 nurses working at antenatal, 
obstetric and gynecological inpatient ward and outpatient clinics at all government hospitals as well as, all 
Primary Healthcare Centers in Beni-Suef City.  

Tool For data Collection
A structured self-administered questionnaire was developed by the researchers, in Arabic language, after 
reviewing the related literature. It consists of two sections: section I:  Includes socio-demographic characteristics, 
obstetrical history of nurses as age, level of education and income.  Section II: This part consisted of items related 
to nurses ‘ knowledge about Zika virus (definition, risk factors, mode of transmission, signs and symptoms, 
treatment, and method of prevention) 

Scoring of the items: Each correct answer was given a score equal “2”, the wrong answer was given a score 
equal “1” and don’t know the answer was given a score equal “zero”.  Scoring key for the knowledge was as the 
following 

Good knowledge ≥75 %: <100%. (20-26)1.	

Fair knowledge ≥50% :< 75%. (13-19)2.	

Poor knowledge ≥0: <50%. (0-12)3.	
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Methods of Data Collection
This study was covered in four phases

The validity of tool: 5 experts reviewed the content validity of the tool from maternity, obstetric and 
gynecological (nursing & medical physicians) and community health nursing specialists in the field. 

Ethical considerations: Approval was taken from hospitals and MCH directors before starting the research 
and data were collected after explaining the aim of the study to all nurses who participated in the study.

Pilot study: A simple, comprehensive, well-designed questionnaire was introduced to 13 nurses as a pilot 
study. Feedbacks of the nurses and the professors were collected and considered in the second version of the 
questionnaire.

Fieldwork:

Data were collected from all previously mentioned setting at six months from September 2015 until •	
February 2016. 

Each nurse takes time approximately between 30-45 minutes to fill a pretest questionnaire. •	

The education session about Zika virus was prepared based on the review of literature. The developed •	
content was given to five experts to establish the content validity and they were requested to give 
their opinion and suggestions about the content of the session. According to expert’s suggestions, the 
content was modified.

The previously mentioned evaluations were performed for all nurses twice; before commencing the •	
educational program and after finishing it. 

Statistical analysis: Data were analyzed using SPSS. Frequency distribution with its percentage and descriptive 
statistics with mean and standard deviation were calculated. Chi-square, correlations were done whenever 
needed. P values of less than 0.05 were considered significant.

Results 
Table (1): shows that more than one third (39.7%) of the nurses were in age group between 20-22 years and 
all of them (100.0%) were female, more than half (52.0%) had institute level of education, finally, the around 
half (49.0%) of them were pregnant.

Table1. Nurses’ characteristics (N = 131)

Variables (Nurses characteristics) Frequency Percent %
Age
18-20 34 26
20-22 52 39.7
22-24 27 20.6
>24 18 13.7
Total 131 100
Level of education
Diploma (Nursing School) 22 16
Technical Institute of Nursing 68 52
Faculty of Nursing Graduates 41 32
Sex
Male nurses 0 0
Female nurses 131 100
Pregnancy state
Non pregnant 67 51
Pregnant 64 49
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Table (2): clarifies that more than half of nurses (59.5%) were not oriented by Zika virus. 65.0% reported that 
insect bite is the main mode of disease transmission. Unfortunately, 69.5% of nurses didn’t know that Zika virus 
affecting the baby; in addition, 65.7% didn’t know that it can affect the pregnancy outcome.

Table2. Nurses’ Knowledge regarding Zika virus

Variables Frequency Percentage
Zika Orientation
No 78 59.5
Yes 53 40.5
Total 131 100
Mode of transmission
Insect bite 85 65
Animal bite 46 35
Affected babies
No 91 69.5
Yes 40 30.5
Clinically oriented
No 91 69.5
Yes 40 30.5
Clinical picture
Fever 20 15.3
Rigor 28 21.4
Conjunctivitis 30 22.9
Muscle pain 17 12.9
Bone ache 20 15.3
Body aches 16 12.2
Duration of disease
One day 50 38.2
Two days 17 13
One week 31 23.7
More than one week 33 25.2
Does the disease affect pregnancy outcome?
No 86 65.7
Yes 45 34.3
To what degree , Zika virus affects the pregnancy outcome?
Microcephaly 93 71
Anomalies 38 29

Table (3): denoted that 32.9% of nurses reported that environmental sanitation is the main method of 
prophylactic measure, 35.2% of nurses reported that bed rest is the best method of symptomatic treatment.
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Table3. Nurses’ Knowledge about Zika virus management

Variables Frequency Percentage
Prophylactic measure taken
Environmental sanitation 43 32.9
By clinical picture 14 10.9
Doctor checkup 34 26
Investigation 40 30.6
Total 131 100
Precautions taken
Insect control 51 39
Cleaning 15 11.5
Waste management 18 13.7
Insecticides 23 17.6
Water sanitation 14 10.9
Food sanitation 10 7.6
Symptomatic treatment
Taking warm drinks 50 31.4
Taking paracitamol 25 15.7
Bed rest 56 35.2
Analgesics rather than paracetamol
No 91 57.2
Yes 40 25.2

Table (4): shows that 16.8% of nurses had good knowledge about Zika virus, while 72.5% of them had poor 
knowledge score, (mean ± SD) = 20.14 ± 5.94.
Table4. Nurses’ grade of knowledge about Zika virus

Grade of knowledge about Zika virus Frequency Percentage (mean ± SD)
Poor   (0 - 12) 95 72.5

20.14 ± 5.94Fair  (13 - 19) 14 10.7
Good (20 - 26) 22 16.8
Total 131 100

Table (5): revealed that younger nurses were more knowledgeable ones. A significant relation (< 0.001) was 
found between nurses’ age, and their knowledge regarding Zika virus
Table5. Relationship between nurses’ age categories and their general knowledge regarding Zika virus.

Age category Nurses’ general knowledge
Poor Fair Good χ2 P

18-20 Count 0 12 22

122.463 < 0.001***

% within age 0.0% 85.7% 100%

20-22 Count 50 2 0
% within age 52.6% 14.3% 0.0%

22-24 Count 27 0 0
% within age 28.4% 0.0% 0.0%

>24 Count 18 0 0
% within age 18.9% 0.0% 0.0%

***   Highly significant difference.
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Table (6): revealed that faculty of nursing graduates had the best score of knowledge. A significant relation 
(< 0.001) was found between nurses’ level of education and their knowledge score regarding Zika virus.

Table6. Relationship between nurses’ educational level and their Knowledge score regarding Zika virus.

Educational level
Nurses’ knowledge score

Poor Fair Good χ2 P

Diploma 
Count 41 0 0

135.524 <0.001***

% within educational level 43.2% 0.0% 0.0%

institute
Count 54 14 0
% within educational level 56.8% 100% 0.0%

Faculty
Count 0 0 22
% within educational level 0.0% 0.0% 100%

***   Highly significant difference.

Table(7): shows that nurses’ knowledge regarding Zika virus was better among pregnant nurses than non-
pregnant ones. A significant relation was found (<0.001).

Table7. Relationship between nurses’ pregnancy status and their Knowledge score regarding Zika virus.

pregnancy status
Nurses’ knowledge score

Poor Fair Good χ2 P

pregnant
Count 31 14 22

47.419 <0.001***
% within pregnancy status 32.6% 100% 100%

Not pregnant
Count 64 0 0
% within pregnancy status 67.4% 0.0% 0.0%

***   highly significant difference

Discussion
Zika virus infection has been considered a public health emergency. As 1.3 million persons have been affected in 
Brazil alone and 20 countries or territories have reported local transmission of the virus during 2016. Because 
of the facility of air travel and international trade, more spread into regions where the virus is not endemic is 
possible, and transmission is likely in sites with mosquito vectors [15]. 

As nurses comprise the greatest group of health care providers and are the ones responsible for the quality of care 
provided to the patients, their perspectives on the effectiveness of their care are very important, they should be 
knowledgeable and possess a wide variety of holistic skills and there is evidence of nursing interventions [16].
Additionally, they should collaborate with other different health professionals to determine the effectiveness 
of therapy. They should also have the basic necessary knowledge and skills to offer the care safely [17, 18]. 
So, the aim of this study was assessing the awareness and knowledge of nurses working antenatal, obstetric 
and gynecological inpatient ward and outpatient clinics at all government hospitals as well as, all Primary 
Healthcare Centers regarding Zika virus and its effect on the pregnancy and birth outcome.

Our study revealed that a significant number of nurses did not aware by mode of transmission of Zika virus, 
this represents one of the challenges against prevention and control of disease in Egypt. A robust, multifaceted 
response is underway that involves public health authorities, medical practitioners, the biomedical industry, 
government agencies, and researchers. However, aspects of the virus’s vectors, epidemiology, and pathogenesis 
uncertainty remain debating. Moreover, diagnosis remains unsatisfactory. Diagnostic guidelines are dependent 
on laboratory testing that is not widely available. Although commercial tests for Zika virus are limited in number 
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and availability, more are in development, including prototype multiplex molecular assays that concurrently 
test for Zika virus, CHIKV, and DENV. However, although not specific to Zika virus, laboratory testing capability 
is lacking in resource-constrained settings where Zika virus is most prevalent.

Prevention measures (specifically, vector control and environmental sanitation; as reported by our study in 
table 3) are the main priority; pending advances in diagnostics; the World Health Organization and the Pan 
American Health Organization have issued recommendations [19]. In the Egypt, multiple factors guard against 
the explosive epidemic occurring throughout different governorates. Specifically, lower ratios of human 
crowding in urban areas, wider access to air conditioning and mosquito repellants, and waste management 
limit mosquito-borne transmission [20]. Furthermore, entomologic research is needed to define the range of 
Zika virus vectors and identify new locations where autochthonous transmission could take place to enable 
early intervention. Investment is also needed in durable control measures such as adaptable vaccine platforms 
for arboviruses; currently, no Zika virus vaccines are in advanced development [21]. Pathogenesis of Zika 
virus remains unclear. New cases of Zika virus infection should be monitored for complications, particularly 
in babies born to mothers residing in Zika virus–affected areas. The effects of Zika virus in other vulnerable 
clinical subsets (e.g., those who have concurrent conditions or are immune-compromised) also evoke further 
investigation, as does superadded infection or sequential infection by coincident-circulating viruses.

Some researchers denoted possible transfusion-transmitted Zika virus, the pandemic also has implications for 
the blood supply within Zika virus–endemic and non-endemic regions. The US Food and Drug Administration 
recommend 28-day deferral for blood donors with confirmed or suspected Zika virus infection [22]. Donor 
screening by nucleic acid testing is being considered but will be challenging to implement because of high costs 
and regulatory considerations. Pathogen-reduction technology has shown efficacy for treatment of plasma 
[23]. The epidemic of Zika virus has serious medical, ethical, and economic problems, especially in countries 
where the resources for early diagnosis are deficient and potential intervention measures (e.g., contraception 
or termination of pregnancy) are discouraged or illegal [24]. Continued vigilance is warranted, along with a 
concerted effort toward improving our understanding, management, and prevention of this emerging pathogen.
Our study denoted that large ratio of nurses was not aware of Zika virus as shown in (Table 2). This represents a 
barrier against preventive measures taken by Egyptian Ministry of Health which shown in (Table 3). The results 
of the present study regarding the nurses’ knowledge of Zika virus revealed that the majority of the nurses 
hadn’t the correct knowledge about mode of transmission, clinical picture, duration of disease, and its effect 
on pregnancy outcome. This lack of knowledge may be attributed to the lack of or defective curriculum as the 
68.0% of the participant nurses had a technical or secondary level of nursing education.

Congenital microcephaly is a descriptive diagnosis, meaning that the occipital frontal circumference of the head 
of the newborn child falls below the normal circumference for gestational age, sex and race. The small size of 
the head is the result of a neurological developmental disorder. When the fetal brain does not increase normally 
in size, the skull will not grow either and the sutures between the bones that cause premature closure of skull. 
The diagnosis is often monitored by ultrasonography. According to WHO, microcephaly is defined as a head 
circumference equal to or lower than two standard deviations below the mean (≤ -2SD) for age and sex or 
about less than the second percentile [25]. Head circumference that falls below the -3 SD is sometimes referred 
to as severe microcephaly. There is an association between the severity of microcephaly and the severity 
of neurological impairment in Zika virus infection. The disease is reported in the International Statistical 
Classification of Diseases and Related Health Problems 10th Revision (code Q02) [26]. 

A close association between Zika virus infection and congenital brain malformation is well established [27]. The 
epidemiological data available as of November 2015 indicate a ten-fold increase in the incidence of microcephaly 
among newborns in the north-eastern Brazilian states of Pernambuco, Rio Grande do Norte, and Sergipe. The 
presence of microcephaly is easy to establish and likely to be detected at birth, during late pregnancy, or very 
early during childhood. So, a change in detection of microcephaly is unlikely to account alone for the increase. 
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Our study revealed that significant disorientation by the association of Zika virus and congenital neurological 
diseases as shown in (table 2&4).

The first confirmed cases of ZIKV infection in Brazil were reported in May 2015. Transmission of the virus 
in Brazil is likely to have started several months before because the disease is new and mild, and could have 
been unrecognized or misdiagnosed, as dengue and chikungunya epidemics were ongoing. Microcephaly when 
due to an infection is usually caused by trans-placental infections occurring early in pregnancy and tends to 
be detected only during the second half of pregnancy or after birth. The observed six months’ delay between 
the recognition of the transmission of ZIKV in May 2015, and the detection of an increase in microcephaly in 
November 2015, is, therefore, compatible with a temporal association between the two events.

Initial investigations suggest an increase of microcephaly in some states where ZIKV circulation has been 
detected, suggesting a spatial association between the two events.

The materno-foetal transmission has been demonstrated for several Flavi viruses (dengue, West Nile fever) 
and other Flavi virus infections are known to have the ability to cause premature birth, congenital defects, and 
microcephaly. For example, the risk of vertical transmission with dengue virus exists, but whether maternal 
dengue infection is a significant risk for adverse pregnancy outcome remains inconclusive [28]. Among our 
nurses and pregnant women as shown in table 6, a significant number of them are oriented by disease after 
pregnancy not before, these acts as a barrier against prevention of the disease. Serum and cerebrospinal fluid 
(CSF) of the two infants were negative for WNV IgM antibodies. Likewise, cord blood, cord tissue, and the 
placenta were negative for WNV RNA by RT-PCR. WNV infection in the mother probably occurred during the 
second semester [29]. These laboratory findings were not available in our study as shown in tables 3,4 & 6

RNA of  ZIKV was reported in amniotic fluid samples collected from two pregnant women with foetal 
microcephaly from the state of Paraíba in 2015 [30]. This demonstrates trans-placental capabilities of ZIKV and 
the possibility of the infection of the foetus.

Moreover, increases of central nervous system congenital defects in fetuses and newborns have been reported 
in French Polynesia following an epidemic of ZIKV infection [31]. Other causes of microcephaly and possible 
predisposing factors should be systematically investigated such as previous or concomitant infections, 
individual genetic risk factors, or other etiologies such as environmental exposures to chemicals or consumption 
of teratogenic drugs. In addition, other infections, including those caused by the STORCH group of diseases, 
have been associated with such congenital defects as well and cannot, therefore, be ruled out. In conclusion, a 
causative association between microcephaly in newborns and ZIKV infection during pregnancy is plausible, but 
not enough evidence is available yet to confirm or refute it.

The increase in congenital microcephaly observed in Zika virus is of concern. Its emergence a few months 
after the infection of ZIKV infection raises questions about the possible role of the infection in congenital 
microcephaly. Further investigations and studies will contribute to a better characterization of the association, 
and provide a better understanding of the possible role of other prenatal infections, genetic risk factors, 
environmental exposures to chemicals or consumption of teratogenicity drugs. Studies of the ZIKV genetics will 
provide knowledge on possible changes that might affect ZIKV disease characteristics and vector competence. 

The results of the present study regarding the nurses’ knowledge of Zika virus revealed poor nurses’ knowledge 
about complication; precautions are taken and prophylactic measures. It was observed that 72.5% if nurses had 
poor knowledge score and 10.7% had a fair score, while only 16.8% had a good score. In brief, the total score of 
nurses’ knowledge regarding Zika virus was 20.14 ± 5.94 

In the present study, nurses’ age was an important factor for her knowledge score. Younger nurses scored better 
grades. They were more knowledgeable than older ones. A significant relation was found between nurses’ age, 
and their knowledge regarding Zika virus. This is may be attributed to younger nurses are still newly graduates 
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and have the ability to read and search. The findings were not in line with the fact that day-by-day life enhances 
the nurse’s experiences and improve their knowledge [13].

According to the results of the current study, more than two-thirds of the study sample had secondary or 
technical institute level of nursing education. This is in agreement with the findings of Farag M. (2012) who 
found 3 types of nursing education relating to three types of nurses in Egypt today. The first level is carried out 
within high schools for nursing education akin to a sort of vocational education that takes place in lieu of high 
school (referred to as secondary level school in Egypt). The second level is carried out within a technical institute 
of nursing education (two years of after high school nursing education). The third or highest level is attained 
via a University college of nursing (students are trained over four years plus a one-year internship within a 
post-secondary school education or technical institute of nursing) [32]. The health sector in Egypt suffers from 
a severe shortage of qualified nurses (nurses with the at least technical institute, or 2 years of post-high school 
nursing education). The shortage has implications both for the quality of healthcare as well as the efficiency of 
the production of health services. The majority of nurses in Egypt (approximately 90%) are high school level 
nurses reflecting an inadequate/insufficient quality of nursing education not only by internationally but even 
by the region’s local standard. The current approach by the Ministry of Health and Population is to upgrade the 
standard of quality of nursing education in Egypt to eliminate high school level nursing education in the future; 
this seems to be the right approach [33].

The results of our study revealed that faculty of nursing graduates had the best score of knowledge regarding 
Zika virus. There is a statistical difference between nurses’ knowledge and their level of education, it was 
observed that generally nurses who have higher educational having higher knowledge score than lower ones. 
This is due to that; the higher educated nurse may have better chances for scientific information. These findings 
are supported by Sabilu Y. et al., (2016) who reported, the level of education affects the learning process and 
the higher the person’s level of education the easier person to receive information. However, it should be 
emphasized that a low education does not mean absolute knowledge also lower. Increased knowledge is not 
absolute acquired in formal education. There are several factors that influence a person’s knowledge, among 
others, intelligence, experience, information, health education given through the media information [34].

According to the results of the current study, about half of the study sample was pregnant. Moreover, the results 
showed that nurses’ knowledge regarding Zika virus was better among pregnant nurses than non-pregnant 
ones. A significant relation was found (<0.001). All nurses who gained good and fair score were pregnant while 
poor score reported by only 32.6% of pregnant nurses. This is may be attributed to that pregnant one will be 
more considerate about for getting better pregnancy outcome. 

As a precautionary measure taken by the Ministry of Health of Egypt emphasizes the significance of 
recommendations that pregnant women should avoid the consumption of drugs or medications without 
prescription by physician and contact with people presenting with fever or infection. Also, specific 
recommendations were issued about protection from mosquito bites, such as keeping doors and windows 
closed or screened, wearing trousers and long-sleeved shirts and using repellents authorized during pregnancy. 
In the view of the current speculation regarding a yet to be established link between ZIKV and neurological 
malformations, options for public health authorities in ARE Member States to consider for mitigation of risks 
for travellers to and from Egypt include: 1) Increase awareness of clinicians, nurses, pregnant women and travel 
health clinics about the evolution of the ZIKV outbreak and the endemic areas, especially in Brazil, Colombia, 
Suriname, Samoa and Cape Verde, in order for them to include ZIKV infection in their differential diagnosis for 
travelers from those areas. Fever and/or macular or papular rash not attributable to dengue or chikungunya 
infection among travelers returning from areas currently experiencing ZIKV outbreak should be considered 
indications for further investigation for ZIKV infection. Our study revealed that most of the nurses were not 
oriented by clinical presentation of Zika virus which represents another challenge to overcome this disease; 2) 
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Ensure that advice on specific prevention procedures, including knowledge and education about mosquito bite 
prevention, is directed to pregnant women living in or travelling to areas where ZIKV outbreaks are ongoing; 3) 
Increase awareness among health professionals providing prenatal care of this possible association and good 
prenatal monitoring according to the exposure of the pregnant women, 4) advise travellers visiting affected 
areas, particularly pregnant women, to take individual protective measures to prevent mosquito bites all day 
round as ZIKV is transmitted by a daytime mosquito and consequently protective measures must be applied 
during the day (unlike malaria), 5) strengthen the laboratory facilities to confirm suspected ZIKV infections, 6) 
Consider deferral of donors for blood safety authorities in areas with active ZIKV transmission.

Conclusion
Most of the nurses working at antenatal, obstetric and gynecological inpatient ward and outpatient clinics at 
all government hospitals as well as, all Primary Healthcare Centers in Beni-Suef City were not oriented by Zika 
virus and had poor knowledge score. They didn’t know the main mode of disease transmission, didn’t know 
that Zika virus may affect their pregnancy outcome. Younger age, better education, and pregnant nurses were 
more knowledgeable comparing with older, lower educational level and non-pregnant ones. 

Recommendations
Implement health education program to increase awareness of the nurses working in outpatient clinic 1.	
about Zika Virus and its effects on pregnant women and birth outcome.

Moreover, specific recommendations were done about protection from mosquito bites, such as keeping 2.	
doors and windows closed or screened, wearing trousers and long-sleeved shirts and using repellents au-
thorized during  pregnancy. This issue is most important because our study confirmed that most of the 
nurses and pregnant women especially of a low educational level were not oriented by precautions taken 
against infection by Zika virus.

Increase awareness among health professionals providing prenatal care and continued the epidemiologic 3.	
study, combined with research involving animal models, will offer high light on the Zka virus.  
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