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Introduction

Nosocomial lower respiratory tract, gastrointestinal, and
blood stream infections caused by Staphylococcus aureus,
Klebsiella pneumonia, andClostridiumdifficile in the pediatric
patients undergoing cardiovascular surgery (CVS) aremainly
transmitted by disseminated hands of caregivers.1,2 Hand
washing is an effective, easy, and economical measure to
prevent transmission of these microorganisms.3 There are

three types of hand washing: social hand washing with solid
or liquid soap and water for removal of dirt; hygienic hand
washing with medicated soap, and the hygienic hand disin-
fectionwith alcohol-based hand rubwithout water.3,4 As the
immune systems of children are highly vulnerable to the
assaults of microorganisms, especially after major surgical
interventions, and the mothers are their main caregivers,
maternal hand hygiene (HH) practices (HHPs) should always
be promoted. This studywas performed to assess the HHPs in
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Abstract Nosocomial infections (NI) carry high risk of morbidity and mortality especially for
children undergoing surgeries. Hand hygiene (HH) is the most effective and economic
measure of NI control. This study was designed to compare the HH practices (HHPs),
maternal anxiety scores (MASs), and hand swab cultures (HSCs) in the mothers of
children with heart disease before and after cardiovascular surgery (CVS) to determine
the factors that raised maternal HH sensitivity for prevention of NI. This prospective
study included 120 mothers (age: 20–45 years; mean: 31.6 � 5.6 years), whose
children underwent CVS in the Kartal Koşuyolu Research and Training Hospital,
University of Health Sciences between November 2016 and February 2017. HHP of
each mother was assessed by a questionnaire, 10 questions in two parts and HH score
(HHS) was acquired. Then, HSC was obtained. Beck anxiety inventory was applied to
determine MAS. The relations among demographic characteristics, MAS, HSC results,
and pre-/postoperative HHS of the mothers were compared statistically. There was a
significant increase in the HHS of themothers in the postoperative period. Cronbach’s a
coefficient of the questionnaire was 0.84. Maternal HHS was significantly correlated
with maternal age (p ¼ 0.001), education (p ¼ 0.002), and MAS (p ¼ 0.001), but not
with the income (p ¼ 0.2). Moreover, one mother in the postoperative period (0.8%)
versus five mothers in the preoperative (4.2%) had positive HSC. High education level,
advanced age, and severe anxiety experienced by the mothers in their children’s
perioperative period were found to be the main factors that have raised maternal HHS,
thereby resulting in better HSC results.

received
April 29, 2017
accepted after revision
June 7, 2017

DOI https://doi.org/
10.1055/s-0037-1604263.
ISSN 2474-5871.

Copyright © 2017 Georg Thieme Verlag
KG Stuttgart · New York

THIEME

Original Article e27

mailto:aysukaraagac@gmail.com
https://doi.org/10.1055/s-0037-1604263
https://doi.org/10.1055/s-0037-1604263


the mothers of children with congenital heart disease (CHD)
before and after CVS and to define the factors that promote
maternal HH compliance.

Materials and Methods

In this prospective cohort study,120 mothers, whose children
underwent CVS in the Kartal Koşuyolu Research and Training
Hospital, University of Health Sciences between November
2016 and February 2017 were enrolled. Children with CHD
are routinely internalized 1 week before the CVS for preopera-
tive evaluation in our hospital. They are transferred from the
pediatric CVS intensive care unit (PCVS-ICU) to the pediatric
ward as soon as they become ready for the mother care. The
questionnaires about the HHPs of the mothers and the Beck
anxiety inventory (BAI)5 to define the level of anxiety they
experienced during their children’s perioperative period were
applied to each mother face to face. A 10-minute HH training
was given about the definition, appropriate technique, and
importance of handwashing. Then, hand swab culture (HSC) of
the mother was obtained. These procedures were applied
twice, on the second day of hospitalization of the child for
surgery and on the second day of his/her transfer from the
PCVS-ICU to the pediatric ward. Two mothers whose children
died in the PCVS-ICU were excluded from the study. The
questionnairewas composed of 10 questions in two parts: first
part being about the demographic properties of the mothers
(age, education, and economical status) and second part about
their HH behaviors (frequency of handwashing, handwashing
before and after nourishing the child, cleaning the home,
sneezing, or coughing). The answers in the second part were
scaled; 0 point was given for “never,” 1 point for “rarely,” 2
points for “sometimes,” 3 points for “frequently,” 4 points for
“usually,” and 5 points for “always.” The HHS of each mother
was calculated by adding their scores. BAI presents a list of
common symptoms of anxiety.5 Mothers were requested to
indicatehowmuch they havebeenbotheredbyeach symptom.
While scoring, 0 point was given for “not at all,” 1 point for
“mildly—itdidnot bothermemuch,”2points for “moderately—
it was not pleasant at times,” and 3 points for “severely—it
botheredme a lot” answers. Thematernal anxiety score (MAS)
was calculated by finding the sum of 21 items. Score of 0 to 21
wasacceptedas “lowanxiety,”22to35 “moderateanxiety,”and
a score of 36 and above as “high levels of anxiety.”5

Microbiological Analysis
HSCs of the mothers were obtained by rubbing the sterile
cotton swabwetted by 0.9% NaCl solution, to the palms, back
of the hands, fingers, and bottom of the rings of the mothers,
as soon as the questionnaires were completed, without
allowing them to wash their hands. Then, these swab cul-
tures were immediately transferred to the microbiology
laboratory and plated on to blood and MacConkey’s agars.
If there is any microbial growth after 24 to 48 hours of
incubation at 37°C, Gram staining was performed to decide
whether it was gram positive or negative. If it was gram
positive, coagulase test was applied. VITECR2 automated
microbial identification system was used to identify the

gram-negative bacteria. Then, the antibiotic susceptibility
testing was performed by disc diffusionmethod according to
the Clinical and Laboratory Standards Institute (CLSI) cri-
teria.6 Written consent of the mothers was received. Study
was approved by University of Health Sciences, Kartal
Koşuyolu Research and Training Hospital Ethic Committee.

Statistical Analysis
Continuous variables were expressed as mean � standard
deviation and categorical variables as counts and percen-
tages. Statistical analysis was performed by statistical pack-
age for the social sciences (SPSS Inc, Chicago, Illinois, United
States), 15.0 version. Descriptive analysis was performed to
evaluate the demographic data. The reliability analysis of the
questionnaire was performed and the Cronbach’s α coeffi-
cient was calculated. Demographic characteristics were
cross-tabulated against HHPs of the mothers. Categorical
variables were analyzed by using chi-square/Fisher’s exact
test. Continuous variables were analyzed by paired samples
t-test and Wilcoxon signed-ranks test. A p-value of < 0.05
was accepted as statistically significant.

Results

All mothers included in the study replied the questionnaires
in the pre- and postoperative periods. The mean age of the
mothers was 31.6 � 5.6 years (20–45 years). Sixty percent of
these mothers had left education at the elementary school
level and 9.7% of themwere illiterate.When grouped accord-
ing to the economical status, 48.3% of the mothers were in
the middle income group with a monthly income of 1,000 to
5,000 Turkish liras (►Table 1).

The final Cronbach’s α coefficient was calculated as 0.84,
indicating a high degree of internal reliability of the ques-
tionnaire. There was a significant increase in the ratio of

Table 1 Demographic characteristics of the mothers enrolled in
the study

Demographic
characteristics

Number
(n ¼ 120)

Ratio
(%)

95% CI

Age of the mothers (y)

20–29 49 40.8 39.2–42.4

30–39 46 38.3 36.9–39.6

� 40 25 20.9 18.9–22.9

Level of education

Illiterate 11 9.7 7.9–11.5

Elementary school 72 60.0 59.3–60.7

High school 32 26.6 25.6–27.6

University 5 4.7 2.1–6.3

Monthly income (TL)

� 1,000 50 41.7 40.8–42.5

1,000–5,000 58 48.3 47.7–49.07

� 5000 12 10.0 8.3–11.7

Abbreviations: CI, confidence interval; TL, Turkish liras.
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motherswho reportedwashing hands 10 times ormore daily
in the postoperative period (n ¼ 112, 93.3% postoperative
period vs. n ¼ 97, 80.8% preoperative), as shown in►Table 2.
The replies of the mothers to the questions about their HHPs
after several HH requiring activities are shown in ►Table 3.
There was a significant rise in the HHS of the mothers in the

postoperative period (p ¼ 0.001). The ratios of “always” hand
washing behaviors are shown in ►Fig. 1. Of the 120 parti-
cipants, 92 (76.7%) were using only liquid soap as the hand
washingmaterial in the preoperative period and the number
of mothers using liquid soap and disinfectant solution in-
creased from0 to 18 (15%) in the postoperative period,which
was statistically significant (p ¼ 0.002). Moreover, a positive
correlation was found among the age, education, and ma-
ternal HHS in the pre- and postoperative periods (p ¼ 0.001
and p ¼ 0.002, respectively). However, there was no correla-
tion between the income and maternal HHS (p ¼ 0.2)
(►Table 4). According to the BAI results, the mean MASs of
the mothers were 34.1 � 2.1 versus 36.8 � 1.9 points in the
pre- and postoperative periods. A positive correlation was
found between the mean MAS and the HHS of the mothers
(p ¼ 0.001). There were five positive HSCs (4.2%) in the
preoperative (one obtained from the fingertips, two from
the palms, and two under the rings) and one (0.8%) in the
postoperative (obtained from the palm) period.

Table 2 Comparison of handwashing frequencies of themothers
in the pre- and postoperative periods

Hand washing
frequency

Preoperative
period
n (%)

Postoperative
period
n (%)

p-Valuea

� 5 times 4 (3.4) 1 (0.8) 0.001

5–10 times 19 (15.8) 7 (5.9)

� 10 times 97 (80.8) 112 (93.3)

ap-Value < 0.05 was accepted as statistically significant.

Table 3 Assessment of hand hygiene attitudes of the mothers in the pre- and postoperative periods

Questions Preoperative period
n ¼ 120
(%)

Postoperative period
n ¼ 120
(%)

Hand hygiene attitudes
of the mothers

Never Rarely Sometimes Frequently Always Never Rarely Sometimes Frequently Always

Washing hands before and
after feeding the child

0 0 14
(11.7)

21
(17.5)

85
(70.8)

0 0 2
(1.7)

24
(20)

94
(78.3)

Washing hands after changing the
diaper or helping child in toilet

0 0 0 18
(15)

102
(85)

0 0 0 8
(6.6)

112
(93.4)

Washing hands after self-toilet use 0 0 0 15
(12.5)

105
(87.5)

0 0 0 4
(3.3)

116
(96.7)

Washing hands after sneezing
or nose cleaning

0 7
(5.8)

14
(11.6)

29
(24.2)

70
(58.4)

0 0 10
(8.3)

28
(23.3)

82
(68.4)

Washing hands after cleaning
sink and floor

0 0 4
(3.3)

24
(20)

92
(76.7)

0 0 2
(1.6)

20
(16.7)

98
(81.7)

Fig. 1 Comparison of the mothers “always” hand washing ratios after hand hygiene requiring activities in the pre- and postoperative periods.
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Microorganisms isolated from these cultures were coagu-
lase-negative staphylococci, Escherichia coli, and Enterobacter
sp. As the HHSs of the mothers were increased, a statistically
significant decrease was found in their HSC positivity in the
postoperative period (p ¼ 0.001).

Discussion

Hand washing is accepted as the most effective, economical,
and the easiest infection control measure all over the
world.7,8 World Health Organization reported that 45% of
gastrointestinal and 10 to 44% of respiratory tract infections
could be prevented just by improved HHPs.9 This study
showed that HHPs of the mothers, main caregivers of the
pediatric patients after the pediatric staff in pediatric wards,
were mainly affected by age, education level, and the anxiety
they experienced in the peroperative period. Limited studies
about HH applications of mothers have shown that 65.3% of
themothers, in the study byMech and Ojah,10 and 96% of the
mothers, in the study by Pati et al,11 were aware about the
importance of hand washing with soap for infection control.
Jabbar et al reported that hand washing with soap andwater
was significantlymore effective at removing C. difficile spores
from the hands of volunteers than alcohol-based hand
rubs.12 In the present study, 80.8% of the mothers in the
preoperative period and 93.3% in the postoperative period
have reported that they were washing hands 10 times or
more in a day.Moreover, 76.7% of themwere using liquid and
17.5% were using solid soap for hand washing in the pre-
operative period. In the postoperative period, a statistically
nonsignificant decrease was observed in liquid and solid
soap use, but the ratio of the mothers who began to use
disinfectant gel or solutions in addition to the liquid soap
showed a statistically significant increase. This could be due

to the efforts, application of questionnaires, HH trainings,
and anxiety scoring that raised their awareness about the
importance of HH. Ray et al reported low hand washing
compliances in the mothers after cleaning the home (39%),
before feeding their children (38%), and before cooking
(35%).13 In the present study, a statistically significant
increasewas found in the “always” handwashing frequencies
and HHS of the mothers after hygiene requiring activities in
the postoperative period. Although there is a sink, liquid soap
and disinfectant solution in each room, and themothers have
no difficulty in reaching hand washing materials in our
pediatric ward, their HHSs showed a statistically significant
increase after their children had CVS.Wray and Sensky14 and
Utens et al15 showed in their studies that the mothers
become extremely stressful when their children undergo
surgery, especially CVS, and that their anxiety scores
increase with age and education. In the present study, the
scores obtained from BAI showed that the mothers had very
high level of anxiety in the peroperative period. A positive
correlation was found between the MAS and the HHS of the
mothers. Moreover, a statistically significant relationship
was found among the age, educational status of the mothers,
and their HHSs; however, the relationship between the
income and the HHS was insignificant in both pre- and
postoperative periods. Shen et al presented that mostly
gram-positive bacteria, coagulase-negative staphylococci
as the major pathogens, were isolated from hand rub
cultures of the participants in both pre- and postoperative
periods.16 Some studies showed that C. difficile was colo-
nized mainly in the subungual area (43%), on the fingertips
(37%), on the palms (37%), and under rings (20%) of the
hands.17,18 Moreover, it was shown that Acinetobacter spe-
cies could survive > 150minutes and E. coli 60 to 90minutes
on the hand surfaces. Therefore, these microorganisms are

Table 4 Comparison of HHSs of the mothers with respect to their demographic properties in the pre- and postoperative periods

Demographic properties
of the mothers

Preoperative HHS
(mean � SD)

p-Valuea Postoperative HHSb

(mean � SD)
p-Valueb

Maternal age (y)

20–29 18.3 � 1.7 0.001 20.2 � 1.2 0.001

30–39 20.2 � 1.4 22.8 � 1.3

� 40 23.0 � 1.5 24.6 � 1.1

Educational level

Illiterate 18.5 � 1.3 0.002 21.6 � 1.6 0.001

Elementary school 20.9 � 1.7 22.8 � 1.4

High school 23.2 � 1.6 24.5 � 1.6

University 24.8 � 0.7 24.9 � 0.5

Monthly income (TL)

� 1,000 22.6 � 1.5 0.2 23.7 � 1.3 0.3

1,000–5,000 24.5 � 1.1 24.7 � 1.2

� 5,000 24.8 � 0.8 24.9 � 0.8

Abbreviations: HHS, hand hygiene score; SD, standard deviation; TL, Turkish liras.
ap-Value < 0.05 statistically significant.
bPostoperative period.
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highly contagious.19–21 In this study, 5 out of 120 hand rub
cultures (4.2%) were positive, coagulase-negative staphylo-
cocci, E. coli, and Enterobacter sp. being the major pathogens
(1 isolated from the fingertips, 2 from the palms, and 2 from
under the rings) in the preoperative period and only 1
culture (0.8%) was positive (E. coli obtained from the palm)
in the postoperative period.

Limitations of the Study

As this is a single-center study performed in a tertiary CVS
hospital, the study population is very selective and the results
may not represent thewhole Turkishmothers. Another limita-
tion of this studywas that as themajority of themotherswere
illiterate or elementary school graduated and the question-
naires were performed face to face, they might have exagger-
ated the answers due to social embarrassment.

Conclusion

HHPs of the mothers in this study were acceptable in the
preoperative period, but they were significantly improved
after their children underwent cardiac surgery. Advanced
age, high education level, and increased anxiety were the
main determinants of this improvement. Further studies
should be conducted to confirm the findings of this study
and to explore new HHA improvement strategies targeting
the mothers and pediatric staff for better nosocomial infec-
tion control.
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