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Abstract

Toxoplasmosis, caused by Toxoplasma gondii is an obligate intracellular zoonotic protozoan
parasite, with a worldwide distribution particularly in Arab countries including Egypt. The
study evaluated toxoplasmosis infection among childbearing age Egyptian females and assessed
the military nursing staff knowledge, attitude and compliance to toxoplasmosis prevention and
control measures. The study was conducted in a general military hospital.
Research design: cross-section descriptive research design was used to conduct this study. The
subjects consisted of 14 young females (11 were in-patients undergoing gynecological treat-
ment in a military hospital and 3 were staff nurses. On the other hand, 44 staff nurses were
available for assessment who met the inclusion criteria
Tools: 4 tools were used for data collection: first consisted of self-administered questionnaires
to assess nurses’ socio-demographic data and knowledge, second rating scale to assess nurses’
attitude towards toxoplasmosis infection and its prevention, third performance check list to
measure nurses’ compliance to infection control measures, and fourth measured the anti-
Toxoplasma antibodies by commercial indirect hemagglutination test (IHAT).

The results showed that almost half of the nurses had satisfactory levels of knowledge, atti-
tude, and compliance to toxoplasmosis infection control measures. 22.2% of the pregnant wom-
en and 20% of non-pregnant ones showed antibodies against T. gondii.

Thus health education about toxoplasmosis should be tailored to women whether married or
single to help in avoiding the risk of infection. Frequent periodic IHAT should be done for peo-
ple who continuously contact with cats. Adherence to strict infection prevention measures is a
must to eliminate exposure to toxoplasmosis infection. Training intervention should be imple-
mented to achieve successful improvement in knowledge, attitude, and compliance of toxo-
plasmosis control measures.
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Introduction
The Apicomplexan Toxoplasma gondii,

the causative agent of toxoplasmosis, is a
very successful parasite that can infect virtu-
ally all warm blooded animals causes a large
range of clinical manifestations up to death
with marked biological differences exist
among strains in the pathogenicity and geo-
graphical distribution (Su et al, 2012). While
human infection can occur via ingestion of
tissue cysts from infected meat, most human
infection comes from oocysts. Cats are the
only definitive host, and thus shedding of

oocysts by cats provides the ultimate source
of toxoplasmosis. So, felines serve as defini-
tive hosts, while all other vertebrates, in-
cluding man act as intermediate hosts of the
parasite with disseminated tissue infections
(Lilly and Wortham, 2013). The parasite is
distributed worldwide in the human popula-
tion and is estimated to affect more than a
billion individuals. The parasite has signifi-
cant impact not only on animal production
but also on public health throughout the
world (Sudan et al, 2013). Up to one third of
the world's population was estimated to car-
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ry Toxoplasma infection (Jones and Roberts,
2012).Toxoplasmosis is considered to be a
leading cause of death attributed to food
borne illness in the United States. More than
60 million men, women, and children in the
U.S. carry the Toxoplasma parasite, but very
few have symptoms because the immune
system usually keeps the parasite from caus-
ing illness (Pappas et al, 2009).

Abroad, toxoplasmosis ranged from 7.5-
95% worldwide: 7.5% in Scotland (Jackson
and Hutchinson, 1987), 22.5 up to 37.4% in
Saudi Arabia (Shoura et al, 1973; Abbas et
al, 1986), 50% in USA (Stagno, 1980),
54.0% in Kenya (Griffin and Williams,
1983), 37.5% in Libya (Kassem and Morsy,
1991), 47% in Nigeria (Onadeko et al.,
1992), 37% in Jordan (Morsy and Michael,
1980), and 95.5% in Kuwait (Behbehani and
Al-Karmi, 1980). Alonso et al. (1984) stated
that patients with AIDS developed up to
50% cerebral toxoplasmosis.

In Egypt, T. gondii and toxoplasmosis is a
well-documented zoonotic disease in man
(Elsheikha and Morsy, 2009), particularly
infants and children (Wishahy et al, 1973)
and women (Eissa et al, 1990) and edible
animals (Rifaat et al, 1977), camels (Hilali
et al, 1998), and rabbits (Harfoush and Ta-
hoon, 2010) as well as equines (Haridy et al,
2009), donkeys’ milk (Haridy et al, 2010),
birds (Rifaat et al, 1969) and pet and stray
animals (Khalid et al, 1982), stray dogs (El
Behairy et al, 2013) as well as domestic and
wild rodents (Morsy et al, 1987). Besides, T.
gondii antibodies were reported in Egyptian
blood donors associated risk factors for the
blood transmission (Elsheikha et al, 2009).

Al-Kappany et al. (2010) in Egypt isolated
115 viable T. gondii isolates from cats’ tis-
sues and genotyped by 10 PCR-restriction
fragment length polymorphism markers
(SAG1, SAG2, SAG3, BTUB, GRA6, c22-
8, c29-2, L358, PK1, and Apico) and DNA
from tachyzoites. They concluded that a
strong clonal population structure with the
dominance of clonal Type II and III lineages
of T. gondii in feral cats from Egypt. Al-

Kappany et al. (2011) demonstrated a high
prevalence of T. gondii, Bartonella spp., and
FIV infections in cats from Cairo. They add-
ed that cats are important in the epidemiolo-
gy of T. gondii because they are the only
hosts that excrete environmentally resistant
oocysts in feces. In the definitive host or
cats, the bradyzoite replicates slowly, exhib-
its low immunogenicity, and partly protects
the host from parasite-induced cell rupture
and immunopathology (Costa et al, 2012).

To prevent food-borne horizontal trans-
mission of T. gondii to humans, all meat
should be well cooked to a minimum tem-
perature of 67ºC before consuming so as to
kill tissue cysts. Tissue cysts can also be
killed by cooling to -13ºC. Pregnant women
should be especially careful, and should lim-
it contact with cats, cat litter, soil and raw
meat (Hill and Dubey, 2002). Abdul-
mawjood et al. (2014) investigated the per-
sistence of T. gondii in raw sausages using
in-house developed and validated real time-
PCR, reported that T. gondii survived in re-
lation to the raw-sausage-manufacturing-
process including the different ripening pro-
cesses.

Bazaco et al. (2008) stated that one of the
duties the nurse is to offer well cooked meat
and well washed green salad to the pregnant
women to prevent them from acquiring tox-
oplasmosis and to delivery infants with con-
genital infection. Ziemba et al. (2010) as-
sessed knowledge of toxoplasmosis among
obstetricians, medical students, midwifes
and pregnant women, as follows: 1) evalua-
tion of intra- and inter-group variation in
correct answers to the questions included in
the questionnaire used as a study tool; 2)
evaluation of inter-group variation in an-
swers to specialist and non-specialist ques-
tions; and 3) intra-group evaluation of self-
assessed difficulty in completing the ques-
tionnaire. They found that pregnant women
assessed their knowledge of toxoplasmosis
as least adequate, whereas midwifes, as most
adequate. The pregnant women's knowledge
about toxoplasmosis is poor. The group of
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physicians and medical students yielded evi-
dently better score than pregnant women.
They concluded that there was a need for the
improvement among prenatal care providers
in both patient education and self-education.

Subjects, Materials and Methods
The aim of the study was to detect Toxo-

plasma gondii infection among childbearing
age Egyptian females (n=14) and to assess
the military nursing staff (n=40) measures
related to toxoplasmosis prevention as a zo-
onotic disease, and suggest recommenda-
tions to improve their quality of care related
to this infectious disease. The childbearing
age females were subjected to a complete
history taking using a structural question-
naire with special emphasis on risk factors to
toxoplasmosis. Clinical examination was
carried out for signs and symptoms sugges-
tive of toxoplasmosis such as miscarriage,
fever, enlarged lymph nodes, hepatospleno-
megaly, and/or skin rash.
Objectives: 1-To detect toxoplasmosis pos-

itive infection among young Egyptian fe-
males. 2- To assess nurses’ knowledge as
regards the risk of toxoplasmosis as a con-
genital and acquired disease at a military
hospital. 3- To assess the nurses’ attitude
toward the toxoplasmosis prevention. 4- To
assess nurses’ compliance to toxoplasmosis
infection control measures. 5- To suggest
feasible recommendations to improve nurs-
es’ performance when dealing with toxo-
plasmosis patient.

Research design: A cross-section descrip-
tive study was used in carrying out this
study to detect positive patients of toxo-
plasmosis infection and evaluate nurses’
knowledge, attitude and compliance to in-
fection control measures.

Study setting: The study was conducted in
General Military Hospital. A total of 14
young females were randomly selected with-
in age group of (30-40 years old), of whom
nine were pregnant and five were not preg-
nant. A total of 44 staff nurses, the whole
number of nurses available in the hospital, 4
of them were excluded because of the pilot

study and 40 were able to complete all data
collection procedure. Four tools were used
for data collection

First tool: Consisted of self- administered
questionnaires, consists of two parts: the
first part concerned with subjects’ socio-
demographic data related to age, sex, marital
status qualifications, years of working expe-
rience and attendance of previous training
program on Toxoplasmosis. While the se-
cond part dealt with assessment of nurses’
knowledge related to toxoplasmosis. Nurses'
knowledge was evaluated through (42) dif-
ferent questions: Epidemiology (7 items),
Symptoms (12 items), Complications (9
items), Diagnosis (5 items) and Prevention
(9 items). Scoring system: Each question
was evaluated through giving score of "1"for
each correct answer, and zero for each
wrong answer. These scores were converted
into a percent score. Knowledge was consid-
ered correct or satisfactory if the percent
score was 60% or more and unsatisfactory if
less than 60%.
Second tool: Rating scale contains 25 items

to assess nurses’ attitude towards toxoplas-
mosis infection and its prevention such as
importance of infection control measures,
precautions for cooking meat, precautions
for cat raising, training program, health edu-
cation, importance of prevention, vaccina-
tion, quarantine measures and dealing with
suspected cases Scoring system: For the pos-
itive attitude rating scale, the response of
agree was given (1) while not sure or disa-
gree was given (zero).
Third tool: Performance check list to meas-
ure nurses’ compliance to toxoplasmosis in-
fection control measures such as precautions
for BBPs prevention, hand washing, periodic
medical examination, toxoplasmosis investi-
gations, notification of infection and hospital
waste management.
Fourth tool: Testing anti-Toxoplasma anti-
bodies by indirect hemagglutination test us-
ing commercial Toxo-IHA Fumouze, Diag-
nostics, France), Sera were collected asepti-
cally from 14 females, nine of them were
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pregnant of who six were inpatients and
three were staff nurses in the military hospi-
tal.
Validity Test: the developed questionnaires
were submitted to a panel of three experts in
the field of nursing education, infection con-
trol and epidemiology for ensuring relevan-
cy, clarity, and readability, ease of under-
standing, question sequence, and completion
time. Then, questionnaires& checklist were
edited according to experts' suggestions.
Reliability Test: Reliability test was done by
using the internal consistency reliability test
(Cronbach’s alpha). The reliability coeffi-
cients were generally high for all question-
naires, and suitable for scientific purposes.
The reliability coefficients for each ques-
tionnaire were: 1- Knowledge test: 0.86, 2-
Nurses’ attitude towards toxoplasmosis in-
fection and prevention: 0.80, and 3- Obser-
vational checklist: 0.82
Data collection procedure: A formal letter
from the hospital manager was taken to get
his permission to collect data before distrib-
uting the questionnaire. The researcher ex-
plained to the subjects included in the study
the purposes, benefits, and ethical considera-
tions of this study. Actual fieldwork started
at the beginning of July /2013 to the end Oc-
tober / of 2013.

Statistical analysis (Data management):
The collected data were presented by tables,
computerized and statistically analyzed us-
ing Statistical Package of Social Services
version 20 (SPSS). Data was presented us-
ing descriptive statistics in the form of fre-
quencies and percentages for qualitative var-
iables, and means, and standard deviations
for quantitative variables. Quantitative con-
tinuous data was analyzed using Student t-
test. Qualitative categorical variables were
compared using chi-square or Fisher exact
tests as suitable. Test results were consid-
ered significant when p-value <0.05, and p-
value <0.01 & <0.001 were considered high-
ly significant.

Results
A total of 14 females were examined for

anti-toxoplasma antibodies by IHAT. Of the
nine pregnant females seven were negative;
one gave reaction at dilution 1:32 and one at
dilution 1:128 with a total positivity of
22.2%. Of the five non-pregnant females
four were negative and one gave positive
reaction at dilution 1:64 (Tab. 1).

Half of the nurses (50.0%) were in the age
category 20-30 years, of who 75.0% were
females, and 55.0% were single (Tab. 2).

A total of 52.5% of the participant nurses
had nursing school diploma, and 65.0% of
them were Sub-officer. More than half of
participants (52.5%) had 5-10 years’ work
experience. The work experience of the par-
ticipants ranged from (2.0 to 20.0years) and
the mean was 8.43+4.87 years. On the other
hand, 40.0% were working in medical de-
partments, while 35.0% were working in
surgical ones and 25.0% were from the high
pressure areas as emergency & ICU depart-
ments (Tab. 3).

Almost half of participant nurses (55%)
had satisfactory knowledge level as regards
toxoplasmosis without significant difference
(P>0.05). between all topics (Tab. 4).
A total of 50% of the nurses had positive

attitude towards toxoplasmosis infection and
prevention without significant (P>0.05) dif-
ference between all topics (Tab. 5).

A total of 60% of them had achieved posi-
tive compliance to infection control measur-
es with significant higher score (P<0.05) for
precautions for BBPs prevention (Tab. 6).

There was a statistically significant differ-
ence between the total mean knowledge %
score according to sex, education, and mari-
tal status (P>0.05). Also, there was a signifi-
cant difference between the total mean atti-
tude % score according to sex, education,
and marital status (P<0.05). However, there
was a significant difference between the to-
tal mean compliance % score according to
education and years of experience (Tab. 7).
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Table 1: Anti-Toxoplasma gondii antibodies by Indirect Hemagglutination Test (IHAT)

Table2: Frequency distribution of nursing staff as regards personal data (age, sex, and marital status)

*Statistically significant at p<0.05, **Highly significant at p<0.01
Table 3: Frequency distribution of nursing staff as regards professional data (educational level, years
of experience, and work department)

Education level No. % Total χ2 test P value
Bachelor degree 10 25.0

40 9.98 0.005**Technical Institute of Nursing 9 22.5
Diploma 21 52.5
Rank No. % Total χ2 test P value
Officer 14 35.0 40 7.2 0.007**Sub-officer 26 65.0
Years of experience No. % Total χ2 test P value
< 5years 10 25.0

40 9.97 0.006**5-<10years 21 52.5
10 + years 9 22.5

Descriptive Statistics Mean + SD Range
8.43 + 4.87 (2.00 – 20.00)

Department No. % Total χ2 test P value
Medical 16 40.0

40 2.10 0.350Surgical 14 35.0
Emergency/ICU (High Pressure Areas) 10 25.0

Table 4: Satisfactory knowledge level (score 60%, +) of nurses as regards toxoplasmosis
Topics No. % χ2 test P value

Epidemiology 18 45.0

3.52 0.475
Symptoms 20 50.0
Complications 24 60.0
Diagnosis 16 40.0
Prevention 20 50.0
Total 22 55.0

Subject No. IHAT +ve%
-ve 1:32 1:64 1:128

Pregnant 9 7 1 -- 1 22.2
Not pregnant 5 4 -- 1 -- 20

Total 14 11 1 1 1 21.4

Age No. % Total χ2 test P value
< 20 years 8 20.0

40 8.4 0.015*20-<30 years 20 50.0
30 + years 12 30.0

Descriptive Statistics Mean + SD Range
26.33 + 6.79 (19.0 - 43.0)

Sex No. % Total χ2 test P value
Male 10 25.0 40 20.0 0.000**Female 30 75.0

Marital Status No. % Total χ2 test P value
Single 15 37.5

40 20.8 0.000**Married 22 55.0
Divorced/Widow 3 7.5
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Table 5: Nurses' attitudes (N=40) towards toxoplasmosis infection and its prevention

Topics +ve attitude -ve attitude
X2 p valueNo. % No. %

Dealing with suspected cases 17 42.5 23 57.5

4.77 0.265

Quarantine measures for defined cases 21 52.5 19 47.5
Investigations for at risk 17 42.5 23 57.5
Vaccinations for communicable diseases 22 55.0 18 45.0
Importance of prevention 21 52.5 19 47.5
Toxoplasmosis health education 19 47.5 21 52.5
Toxoplasmosis training programs 22 55.0 18 45.0
Precautions for cat raising 21 52.5 19 47.5
Precautions for cooking meat 19 47.5 21 52.5
Importance of infection control measures 18 45.0 22 55.0
Total 20 50.0 20 50.0

Table 6: Nurses' compliance scale (N= 40) to T. gondii infection control measures

Measures Items +ve compliance -ve compliance
X2

p value
No. % No. %

Application of Infection control measures 24 60.0 16 40.0

3.93 0.031*

Training for toxoplasmosis prevention 23 57.5 17 42.5
Precautions for BBPs prevention 26 65.0 14 35.0
Hand washing measures 20 50.0 20 50.0
Periodic medical examination 22 55.0 18 45.0
Toxoplasmosis Investigations 25 62.5 15 37.5
Notification for toxoplasmosis infections 18 45.0 22 55.0
Hospital Waste management 22 55.0 18 45.0
Total 24 60.0 16 40.0

Table 7: Relationship between subjects’ sociodemographic data and total knowledge, attitude and
compliance percent score

Items Sex Age Marital Status Education Years of
experience

Working
department

Knowledge: 1.892 0.319 2.144 3.173 1.918 1.632
P 0.03* 0.728 0.038* 0.049* 0.156 0.237
Attitude 1.875 0.632 2.144 1.984 0.887 0.945
P 0.048* 0.657 0.042* 0.037* 0.213 0.167
Compliance 0.983 0.632 2.144 1.984 0.887 0.945
P 0.872 0.657 0.287 0.043* 0.023* 0.167

Discussion
Toxoplasmosis, a zoonosis caused by

obligate intracellular protozoan. The preva-
lence of toxoplasmosis varies greatly around
the world. Prevalence rates are thought to
depend on food production and harvesting
practices, water treatment, environment,
climate, and exposure to soil or sand. In
immune-competent individuals, the infection
usually is benign and self-limited. Severe
forms are secondary to infection in immuno-
compromised patients or when acquired dur-
ing pregnancy, when it may cause congenital

disease with severe visual and neurological
impairment. It is important that nurses be
aware of this disease, recognize when it
should be considered as a differential diag-
nosis, and understand how it is diagnosed
and treated (Jones et al, 2007).

As the parasite can cross the placenta, tox-
oplasma infection may lead to the spontane-
ous abortion, stillbirth, neonatal death, pre-
mature labor or the congenital anomalies
(Chaudhry et al, 2014). Wallon et al. (2013)
stated that Toxoplasma infection during
pregnancy exposes the fetus to risks of con-
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genital infection and sequelae that depend
heavily on gestational age (GA) at time of
infection. Accurate risk estimates by GA are
necessary to counsel parents and improve
clinical decisions. They concluded that in-
troduction of monthly prenatal screening and
improvement in antenatal diagnosis were
associated with a significant reduction in the
rate of congenital infection and a better out-
come at 3 years of age in infected children

In the present study 14 females were ex-
amined for anti-Toxoplasma antibodies. Of
the nine pregnant females seven were nega-
tive with a total positivity of 22.2%. Of the
five non-pregnant females four were nega-
tive and one gave positive reaction (20%).
The positive single staff nurse had pet cat
since she was a university student.

It is critical in pregnant women to de-
termine as exactly as possible if they
acquired the infection just prior to or
during gestation. No doubt, the pres-
ence of specific IgG antibodies rising
titer and/or specific IgM antibodies are
the best indicator of active infection
(Barsoum,2006), but this diagnosis
strategy may need to have more than
one sample from the patient. Moncada
and Montoya (2012) stated that more than
a third of the world's population has been
infected with the parasite, but seropreva-
lence is unevenly distributed across coun-
tries and different socioeconomic strata
Congenital toxoplasmosis can be prevented
and treated during gestation. Less severe
disease is commonly reported in countries
where prenatal screening and treatment have
been systematically implemented. By con-
trast, severe disease appears to be observed
primarily in infants born to untreated moth-
ers Mumcuoglu et al. (2014) concluded that
a diagnostic algorithm related to toxoplas-
mosis serology should be implemented for
the appropriate evaluation of the risk of
acute toxoplasmosis during pregnancy. Such
an approach is necessary to support the clin-
ical diagnosis and to minimize the anxiety in

pregnant women about congenital toxoplas-
mosis. When toxoplasmic infection is ac-
quired for the first time during pregnancy,
infection can be transmitted to the fetus, re-
sulting in congenital toxoplasmosis and as-
sociated neurological and ocular manifesta-
tions (Paquet and Yudin, 2013).

On the other hand, Amin et al. (2013) re-
ported that many cases of congenital toxo-
plasmosis could be prevented provided that
the pregnant women following hygienic
measures to avert risk of infection and to
reduce severity of the condition if primary
prevention failed. They added that Saudi
Arabian pregnant women were substantially
vulnerable to toxoplasmosis infection as
they are lacking the necessary preventive
behavior. A sizable portion have no suffi-
cient knowledge for primary prevention of
congenital toxoplasmosis, health education
at primary care is necessary to avert the po-
tential toxoplasmosis related complications
especially in the neonates.

The current study included 40 military nurs-
ing staff, as regards socio-demographic
characteristics of the participants results re-
vealed that half of the participants were lying
in the age category 20-30years (50.0%); In
addition there is a statistically significant dif-
ference between participants as regard their
age categories (P<0.05). Regarding the nurs-
ing Staff by gender the majority of the par-
ticipants about (75.0%) were females; with a
highly statistically significant difference
(P<0.01).This result agreed with Mutale et
al. (2013a) who accounted men in nursing as
equal to 6.6%. They added that variation in
motivation score by sex, type of health
worker, training and time in post. Further
research is needed to establish why these
health worker attributes were associated
with motivation and whether health system
interventions targeting health workers, such
as the current intervention, could influence
health worker motivation. Also, Mutale et al.
(2013b) stated that health worker motivation
can potentially affect the provision of health
services. They found that it was feasible to
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measure governance practices at health facil-
ity level and that the adapted tool is fairly
reliable with 95% one-sided confidence in-
terval for Cronbach's alpha laying between
0.69 and 0.74 for the 16 items, and that cau-
tion should be taken when interpreting over-
all scores as they tended to mask domain
specific variations.

In the present study, 55.0% of participants
were single with a highly significant differ-
ence as regards marital status (P<0.01).
Yang et al. (2008) in China, mentioned that
the hospital managers should think highly of
sleep quality of ward nurses, acknowledge
its degree of work fatigue and apply evi-
dence based methods arrange work respon-
sibility and follow sheet, then rationalize
human resources management, emphasize
sleep hygiene education, improve sleep
quality and reduce work fatigue and conse-
quently have time for her family life. Liou
and Cheng (2010) reported that creating a
good organisational climate might increase
nurses' organisational commitment and, in
turn, decrease their intention to leave.

On the other hand, Tabi et al. (2010) in
USA stated that the polygyny or the practice
of taking more than one wife at the same
time is a common practice in several coun-
tries including Africa. They concluded that
these findings have implications for nursing
and policy-makers who should be aware of
the implications of polygynous marriages on
women's health and well-being. El-Jardali et
al. (2013) stated that the Lebanese nursing
workforce shortages in difficult-to-staff are-
as have implications not only for quality of
care but also for population health outcomes.
They found that marriage was positively as-
sociated with intent to stay in Lebanon and
Jordan whereas years of experience were
positively significant for Lebanon and Yem-
en.

In the present study, almost half of the par-
ticipant nurses (55.0%) had satisfactory
knowledge level as regards toxoplasmosis
without significant difference between all
topics (P>0.05). The result agreed with the

cross-sectional study of Silva et al. (2001)
on (118) physicians and nurses who provide
prenatal care at public health units of a
midsize Brazilian city; where only 44.4% of
participant nurses had the satisfactory
knowledge level. Also, the basic knowledge
of nurses in issues related to prevention is
inconsistent with the role of nurses as health
educators. In contrast Khudair and Raza
(2013) on (70) nurses who provide prenatal
care to pregnant women at primary health
care centers in Qatar; where (44.3%) of
nurses have moderate level of knowledge
and about one third of them (35.7%) were
with good. The nurses who work in prenatal
care units have a wide work area. Therefore,
it is necessary those nurses have a general
education as the proper conduct of health
problems.
Attitude is defined as a psychological ten-

dency. Bampi et al. (2013) evaluated nurse
undergraduate students' perception of quality
of life. They found that the psychological
and environment domains were assessed as
the best and worst scores, respectively. The
facets called Thinking, learning, memory
and concentration, sleep and rest energy and
fatigue, activities of daily living, work ca-
pacity, participation in and opportunities for
the recreation/leisure activities, financial re-
sources and negative feelings were affected.
The facets with the worst score influenced
negatively the quality of life for students and
might trigger negative feelings such as bad
mood, desperation anxiety and depression.
Abeni et al. (2014) reported that here was
much evidence demonstrating that psycho-
social interventions in caregivers and onco-
logical staff produce an improvement in
their patients' quality of life. They added that
group treatment focused on changing per-
sonal responses to stressful situations can
induce more adaptive strategies enabling
caregivers, hematologists, and nurses to help
patients better and thereby improve their
quality of life. So, evaluation of attitude to-
wards certain topic can help to know the
readiness of the target people to know what
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is new in that topic. Freimann et al. (2013)
described the prevalence of musculoskeletal
pain (MSP) amongst Estonian nurses, and to
explore associations with personal character-
istics and occupational risk factors. The
prevalence of musculoskeletal pain (MSP)
among Estonian nurses is high. Psychologi-
cal risk factors such as somatising tendency
have an important impact. However, none of
the risk factors examined seems likely to
explain the high frequency of work-related
musculoskeletal disorders in Estonia. They
concluded that the prevalence of MSP
among Estonian nurses was high and that
psychological risk factors such as somatising
tendency had an important impact. Segal et
al. (2014) assessed the efficacy and safety of
glycaemic control by a nurse-guided proto-
col with physician-guided therapy and as-
sessed the impact of empowerment on the
nurses' sense of competence. They conclud-
ed that an empowerment questionnaire
showed tendency for increased nurses' sense
of competence. Nurse-guided protocol was
non-inferior to physician-guided treatment
in efficacy and safety parameters. Nurses'
sense of competence was positively influ-
enced.

In the present study half of participant
nurses (50.0%) has positive attitude towards
toxoplasmosis infection and its prevention
without significant difference between all
topics (P>0.05). Maximal positive scores
reported for "Vaccinations for communica-
ble diseases" and "Toxoplasmosis training
programs" (55.0% each), while minimal
were for "Investigations for at risk" and
"Dealing with suspected cases" (42.5%
each) as illustrated.

The high score for the item of "Vaccina-
tions for communicable diseases " may be
due to the belief of the nurses that vaccina-
tion is the most effective way of preventing
most of infectious diseases, and for item of
"Toxoplasmosis training programs" may re-
flect lack of effective training programs.
Low scores for "Investigations for at risk"
and "Dealing with suspected cases" may

give red light for a need for application of
strict control measures for at risk and sus-
pected cases. Jacobson et al. (1986) modi-
fied the CDC's guideline for disease-specific
isolation precautions to a hospital computer-
ized information system to better and more
accurate use of isolation, probably due to in-
service education and surveillance efforts.
Wood and Gray (2000) stated that there had
not been a "gold standard" identified for
measuring compliance, therefore it was dif-
ficult to compare results due to differences
in operational definitions. Nurses and other
health care providers could promote medica-
tion compliance by developing a collabora-
tive relationship with the patient. Du and Hu
(2014) found that the intervention on Alz-
heimer's disease (AD) knowledge and health
promotion was effective for elders in this
study. Nurses should therefore provide edu-
cation for elders in nursing homes to im-
prove their AD knowledge and health-
promotion lifestyles, and to prevent or ame-
liorate AD. Ebrahimi et al. (2014) stated that
with regard to the importance of time man-
agement and its vital role in the quality of
nursing care for clients, and also the fact that
head nurses believed more in their time
management behaviors, they were expected
to improve organization's goals and devel-
opments in order to modify the weaknesses
and shortages and promote the skills and ca-
pabilities of their staffs and also resolve the
disagreement on the understanding of time
management. Moreover, effective time man-
agement training programs can be an im-
portant step for staff nurses and their head
nurses.

The infection control is now in focus of
most of quality improvement programs in
hospitals due to wide spread and cost of
nosocomial infections. Women of childbear-
ing age and immuno-compromised patients,
especially those with HIV infection, should
be counseled to avoid these two risk factors
(Lopes et al, 2012). Infection control or re-
duction of T. gondii in meat, improvements
in hygiene and food preparation practices,
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and reduction of environmental contamina-
tion can prevent toxoplasmosis, but more
research is needed on how to implement the-
se measures. Besides, screening and treat-
ment may help prevent toxoplasmosis or re-
duce the severity of disease in some settings
(Jones et al, 2014)

The present study showed that 60% of par-
ticipant nurses have positive compliance
scale to infection control measures with sig-
nificant higher score for precautions for
BBPs prevention (P<0.05). Adequate per-
formance for precautions for BBPs preven-
tion may be due to available tools for its ap-
plication and frequent training programs for
infection control measures and sharps’ safe-
ty.

As regard years of experience, Polaschek
(2007) reported that understanding client
attitudes towards therapy enables nurses to
support people living on dialysis better.
Through enhancing their relationships with
clients, nurses can assume a key role in ser-
vice to people living with chronic condi-
tions.

As regards the relationship between the
nurses’ socidemographic data and total
knowledge’ attitude and compliance to in-
fection control measures score showed sig-
nificant difference between the total mean
knowledge % score according to gender, ed-
ucation, and marital status (P>0.05). Also,
there was a statistically significant differ-
ence between the total mean attitude % score
according to gender, education, and marital
status (P<0.05). However, there was a sig-
nificant difference between the total mean
compliance% score according to education
and years of experience (P<0.05), but with-
out significant differences in all other items.
Trinkoff et al (2006) reported that the pro-
portion of nurses who reported working
schedules that exceed the recommendations
of the Institute of Medicine should raise in-
dustry-wide concerns about fatigue and
health risks to nurses as well as the safety of
patients in their care. Alabaster (2007) re-
formed nurse education, service modernisa-

tion and changing roles have modified tradi-
tional views of nursing older people but not
overturned them. Nurses in age-specific and
non-acute areas were more likely to practise
and encourage a person-centred approach,
this being consistent with students' ideals.
Decker et al. (2008) reported that successful
change in clinical processes and organiza-
tional culture can be accomplished through
multidisciplinary collaboration. A random-
ized trial of PREDICT consent, leveraging
the accumulated knowledge from this first
experience, is needed to further evaluate its
impact on medical decision-making, patient
compliance, and clinical outcomes. Zabale-
gui and Cabrera (2009) stated that nursing
education in Spain is developing rapidly in
accordance with the European Union growth
and within an international globalization
movement and that current nursing special-
ties included family and community health
nursing, midwifery, mental health nursing,
geriatric nursing, health work nursing, medi-
cal care nursing and pediatric nursing. They
concluded that the new nursing education
structure being expected to improve health
care as well as nursing reliability and auton-
omy.

Ward (2010) found that poor practice in
clinical placements can have a negative im-
pact on student learning and practice and
may therefore have implications for the
practice of future nurses and midwives. In
order to maintain patient safety, there needs
to be more support for students who wish to
identify poor practice. The present results
agreed with Khudair and Raza (2013) found
that highly significant relation between
nurse's level of knowledge and their age. In
contrast to these results found that younger
ages are associated with higher satisfactory
knowledge rate and they explained that by
new graduation and refresh memory with
advances in learning programs in nursing
specialty in the last years. Liu et al. (2014)
stated that nurse Care for patients with heart
failure, particularly older adults, should fo-
cus on teaching these patients about heart
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failure illness and symptom management.
Assisting elderly patients with heart failure
to promote and maintain physical functions
to handle activities of daily living inde-
pendently is critical to improving patient
quality of life. Shahsavari et al. (2014) stat-
ed that the clinical education is the heart of
the nursing education program. They con-
cluded that effective clinical nurse instructor
evaluation tool gave acceptable psychomet-
ric properties and can be used in evaluating
the effectiveness of clinical nursing instruc-
tors.

Sedgwick et al. (2014) found that every
interaction that minority students have with
clinical nursing instructors, registered nurs-
es, and their student peers has the potential
to impact belongingness. Engaging in reflec-
tion, developing mission statements that ap-
preciate and value diversity, and using trans-
formative learning strategies enhance minor-
ity students' sense of belonging.

Conclusion
Generally speaking, toxoplasmosis is a

worldwide distributed disease, characterized
by a complex epidemiology. The risk of in-
fection for humans depends on their contact
with infective oocysts in a contaminated en-
vironment and on the amount of tissue cysts
located within consumed meat. Unfortunate-
ly, the prevalence of tissue cysts is largely
unknown for game species. Cat feces and
meat are the most important sources of in-
fection. On the other hand, T. gondii is a se-
rious threat particularly to female particular-
ly pregnant, non-immune women and their
babies and congenital toxoplasmosis is an-
other risk to man and animal. Pregnant
women are more severely affected by infec-
tions with some organisms, including influ-
enza virus, hepatitis E virus, and herpes
simplex virus, and malaria parasites. The
evidence is more limited for organisms that
cause coccidioidomycosis, measles, small-
pox, and varicella. The threshold for diag-
nostic evaluation, as well as hospitalization
and treatment, may be lower for pregnant
women than for other patients, and this fac-

tor may bias some of the reports of increased
disease severity. As the majority of the sam-
ples were females, they showed great inter-
est in this critically important disease. The
outcome results showed that: 1- 22.2% of
pregnant and 20% of non-pregnant females
were detected to be positive for antibodies
anti-Toxoplasma gondii. 2- Almost half of
participant nurses have satisfactory
knowledge level as regard toxoplasmosis
without significant difference between all
topics. 3- There was a significant difference
between the total mean knowledge % score
according to gender, education, and marital
status (P>0.05). 4- Half of participant nurses
had positive attitude towards toxoplasmosis
infection and its prevention without signifi-
cant difference between all topics (P>0.05).
5- There was a statistically significant dif-
ference between total mean attitude % score
according to sex, education, and marital sta-
tus (P<0.05). 6-60% of participant nurses
had positive compliance regarding infection
control measures with significant higher
score for precautions for BBPs prevention
(P<0.05). 7- There was a significant differ-
ence between the total mean compliance
score according to education and years of
experience (P<0.05).

Recommendations
1- Health education about toxoplasmosis
should be tailored to women of childbearing
age may help to prevent its complications.
2- Frequent periodic IHAT should be done
for people who continuously contact with
cats. 3- Adherence to strict infection preven-
tion measures is a must to eliminate expo-
sure to toxoplasmosis infection. 4- Hospital
should put a policy of systematic procedure
for recording, reporting, analyzing, investi-
gating toxoplasmosis infection. 5- Training
intervention should be implemented to ach-
ieve successful improvement in knowledge,
attitude, and compliance of toxoplasmosis
control measures. 6- Health system should
offer education that help prevention of toxo-
plasmosis in females and immunosuppressed
patients. 7- Livestock management and their
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meat and milk products influence the human
toxoplasmosis risk. 8- More researches are
ongoing to evaluate prevalence of toxoplas-
mosis among nurses and also to focus on
specific impact of training intervention on
improving their knowledge, attitude, and
compliance.
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