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Abstract: Background: Infections
are the leading causes of death in
children. Most of these infections
are transmitted through the hands
of mothers, carers and health
workers.
Objective: To determine the pat-
tern of home-based hand hygiene
practices among mothers of young
infants attending a tertiary facility
clinic in relation to infections in
their infants.
Methods: A cross-sectional study
of mothers of infants attending an
immunization clinic was con-
ducted using a self-designed, pre-
tested questionnaire.
Results: The mean age of the 203
mothers was 30.3 ±3.8 years. The
majority of the mothers received
counselling about hand washing
as part of antenatal care (79.8%),
had access to water at home
(94.0%) and always washed hands
with water and soap (48.3%). Al-
though 149 (73.4%) knew hand
sanitizers, only 28 (13.8%) used

it. Close to half of their infants
(46.3%) had various infections
(diarrhoea, acute respiratory infec-
tions, and boils) within a month of
the interview. Only counselling
was associated with good quality
hand washing practices (p<0.0001)
while the age of child less than 6
months and good quality of hand
washing were associated with the
absence of infections in the infants
(p = 0.029 and p<0.0001 respec-
tively).
Conclusion: Half of the cohort of
mothers practiced good quality
hand washing but with poor use of
hand sanitizers. With various in-
fections recorded in close to half
of their infants, it is important to
emphasise better hand washing
techniques and improve access to
alcohol-based hand sanitizers.
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Introduction

Infections are major causes of infant mortality in the
developing parts of the world. Globally, infections con-
tribute to approximately 25% of the 2.8 million neonatal
deaths annually; of those deaths, over 95% of sepsis-
related neonatal deaths occur in low- and middle-income
countries.1 Important environmental sources of infec-
tions for the infant include the hands of the individuals
who care for the many needs of the infant, particularly
the mothers, other close caregivers and healthcare work-
ers (HCWs).2, 3 The infections related to hand cleanliness
include infections of the gastrointestinal tract, respira-
tory tract and the skin.4 Community-based and health
facility-based studies have suggested that hand washing
may play preventive roles in infant infections in low-,
middle-, and high-income countries.2,5,6 Indeed, this is
based on the prospects of hand hygiene to stop the
spread of microbes using either soap and water or use of
alcohol-based hand-rubs or sanitizers.4

Hand hygiene is an inexpensive and cost-effective way

of preventing infections, making it a practicable inter-
vention in low- and middle-income settings.7 Therefore,
hand hygiene practices may hold strong prospects for
reducing the occurrence of infections and for reducing
infection-related infant deaths. A study had reported that
houses with soap had less diarrhoea days/100 child-days
but with less effect on acute respiratory infections.8

Infections among infants may lead to life-threatening
multi-systemic morbidities, prolonged hospital stay,
huge economic burden,9 and possibly death.

The hands of mothers and other caregivers harbour sig-
nificant microbial pathogens acquired during contact
with patients or environmental surfaces.10 Contact of
caregivers' hands with respiratory secretions, diaper
change, and direct skin contacts are often associated
with the transmission of infections to the newborn. 11

Therefore, a step in the drive to reduce the contribution
of infections to infant death is to improve the chances of
hand contamination while caring for the infants. Hand
hygiene, in the form of washing with soaps (non-
medicated and medicated) and water, detergents and



alcohol hand rubs, is widely recommended, against a
wide spectrum of microbes.12It remains to be ascertained
how well mothers and caregivers of infants practice
hand hygiene at home. This may provide the required
information which may be used in improving hand hy-
giene practices among mothers and caregivers, thus re-
ducing the incidence of infections among infants. Al-
though, many studies are available on the pattern of
hand hygiene at workplaces, 13 and in the hospital set-
tings,14, 15 there is a dearth of local studies on home-
based practices, particularly considering its relationship
with infections in children.
The objective of this study was to determine the pattern
of home-based hand hygiene practices among mothers
of young infants attending a tertiary facility clinic in
relation to infections in their infants.

Methodology

This was a descriptive, cross-sectional survey conducted
at the Child Survival Clinic of the Olabisi Onabanjo
University Teaching Hospital, Sagamu. This clinic pro-
vides child survival strategy-related services such as oral
rehydration therapy, immunization, growth monitoring,
food demonstration, and treatment of common ailments
in children. The Immunization Clinic runs on Tuesdays
under the supervision of senior physicians and senior
public health nursing officers.
The participants in this study were mothers of children
aged between 0 and 12 months attending the clinic for
immunization. Excluded from the study were mothers
who were health workers, mothers with cognitive de-
fects and babies who were acutely ill and required im-
mediate medical care.

Purposive sampling method was used to get the sample
size of 200 which was derived using the Cochran for-
mula. Using a self-designed mixture of the open-ended
and close-ended pre-tested questionnaire, the data re-
corded for each participant included age, sex of infant
and maternal age, parity, education and occupation, re-
ligion and place of delivery. The socio-economic classi-
fication was determined from the highest educational
qualification and present occupation of each parent us-
ing the scoring model recommended by Ogunlesiet al.16

The socioeconomic classes were graded from I (highest)
to V (least). Classes I and II were re-classified as the
upper class, III as middle class and classes IV and V as
lower class. Other data included hand hygiene methods
at home, types of hand hygiene agents, perception of
barriers to hand hygiene and type of infections in the
infants in the preceding one month. The self-reported
frequencies of hand washing following specific mo-
ments were also scored as excellent (5), frequently (4),
occasionally (3), rarely (2) and never (1). The scores for
each moment of domestic activity (before cooking, after
cooking, before breastfeeding, before handling the baby,
after cleaning the baby and after using the toilet) were
summed and converted to percentages. For each mo-
ment, a percentage score of at least 80% defined good

hand washing practice while a score of 79% or less de-
fined poor hand washing practices.

Ethical Considerations

Ethical clearance was obtained from the Health Re-
search and Ethics Committee of the Olabisi Onabanjo
University Teaching Hospital, Sagamu. Informed con-
sent was also obtained from each participant.

Data Management

This was done with SPSS version 21.0 statistical soft-
ware. The data were analysed using simple descriptive
and inferential statistics. Health facilities were classified
as specialists (teaching hospitals and federal medical
centres), non-specialist (general hospitals, primary
health centres, private clinics) and non-orthodox
(churches, traditional birth homes). Continuous and
categorical variables were summarised as means (with
standard deviation) and proportions respectively. Com-
parisons of mean values were done using the Student’s t
-test while proportions were compared using the Chi-
Square test with Yate’s correction as necessary. Statisti-
cal significance was defined as P values less than 0.05.

Results
General description of sociodemographics

A total of 203 mothers, aged 22 to 40 years were stud-
ied. The mean maternal age was 30.3 ±3.86 years.
Eighty-eight (43.3%) and 115 (56.7%) were aged less
than 30 years and 30 years or more respectively. The
children were aged 7 days to 12 months with the mean
age of 3.0±2.6 months. They comprised 93 (45.8%)
males and 110 (54.2%) females.
The number of children in the families ranged between 1
and 8; 140 (69.0%) mothers had less than 3 children
while 63 (31.0%) mothers had 3 or more children. Fifty-
nine (29.1%) and 144 (70.9%) mothers had secondary
and tertiary education respectively. Distribution of the
respondents according to socioeconomic classification
showed that 3 (1.5%), 38 (18.7%), 106 (52.2%), 54
(26.6%) and 2 (1.0%) belonged to classes I, II, III, IV,
and V respectively. These were further sub-classified as
upper (41; 20.2%), middle (106; 52.2%) and lower
classes (56; 27.6%) respectively. Most of the respon-
dents (168; 82.8%) were Christians while 35 (17.2%)
were Moslems.

Antenatal care was mostly received in non-specialist
facilities (131; 64.5%) while 72 (35.5%) attended spe-
cialist centres. The places of birth included specialist
facilities (139; 68.5%), non-specialist facilities (58;
28.5%) and non-orthodox facilities (6; 3.0%).

Hand washing practices

One hundred and sixty-two (79.8%) mothers received
counselling on hand washing during antenatal clinic
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sessions. Most of the mothers (116; 57.1%) had assisting
carers but only 60 (51.7%) taught the assisting carers
about hand washing practices. The mothers identified
diarrhoea (166; 81.8%), acute respiratory infections (95;
46.8%), skin rash (88; 43.3%), boils (34; 16.7%), eye
discharges (18; 8.9%) and ear discharges (15; 7.4%) as
infections which children may have as a result of moth-
ers’ poor hand washing practices.

The major sources of water at home included boreholes
(153; 75.4%), deep wells (23; 11.3%) and public tap
(15; 7.4%). The major hand washing facilities included
sink basins (121; 59.6%), buckets (58; 28.6%) and the
bathroom (24; 11.8%). The major hand washing meth-
ods included the use of water and soap always (98;
48.3%), occasional use of water and soap (68; 33.5%)
and use of water only (37; 18.2%). The use of water and
soap always was regarded as a good hand washing
method (98; 48.3%) while the others were regarded as
poor hand washing methods (105; 51.7%).These 105
comprised 68 (33.5%) who used water and soap occa-
sionally and 37 (18.2%) who used water only always.
Using self-reporting, 165 (81.3%) rated their hand wash-
ing practices as satisfactory while house chores (21;
10.3%), lack of water (12; 5.9%) and lack of time (8;
4.0%) were identified as barriers to good hand washing
practices at home.

Table 1: Reasons for not using hand sanitizer at home

One hundred and forty-nine (73.4%) mothers knew hand
sanitizers but only 28 (13.8%) used hand sanitizers rou-
tinely. Difficulty in sourcing hand sanitizers (19.7%),
lack of awareness of its usefulness (17.7%) and the fear
of possible damage to the baby’s skin (15.5%) were the
major reasons why mothers did not use hand sanitizers
routinely as shown in Table 1.

Table 2 shows that the highest proportions of mothers
always washed their hands after visiting the toilet
(95.1%) and in relation to cooking (67.5%).Lower pro-
portions of the mothers washed their hands each time
they breastfed (53.7%) babies or cleaned up their babies
(31.0%).Overall, 166 (81.8%) mothers had good hand
washing practices scores while the remaining 37
(18.2%) had poor hand  washing practices scores.
Ninety-four (46.3%) of the mothers volunteered that
their infants had various infections within the preceding
month. These infections included acute respiratory in-
fections (58; 28.6%), diarrhoea (30; 14.8%), boils and
skin rash (20; 9.9%) each, eye discharges (12; 5.9%) and
ear discharges (6; 3.0%).

Bivariate analyses

Table 3 shows that higher proportions of mothers with
good quality of hand washing were aged 30 years or
older, were Christians, had additional carers, had less
than 3 children at home, had tertiary education and be-
longed to the middle socioeconomic class but without
statistical significance. A significantly higher proportion
of mothers who received counselling on hand washing
during antenatal clinic sessions had a good quality of
hand washing practices (p<0.0001).

Reasons Frequency Percentage

Do not know what hand sanitizer is 51 25.1
Do not know where to get hand
sanitizer

40 19.7

Do not know hand sanitizer is useful 36 17.7
Hand sanitizer may damage the
baby's skin

32 15.5

Hand sanitizer is expensive 26 12.8
The use of hand sanitizer wastes
time

18 8.9

Moments Always Frequently Occasionally Rarely Never

Before cooking 137 (67.5) 32 (15.8) 27 (13.3) 3 (1.5) 4 (2.0)
After cooking 132 (65.0) 47 (23.2) 5 (2.5) 11 (5.4) 8 (3.9)
Before breastfeeding baby 109 (53.7) 44 (21.7) 39 (19.2) 3 (1.5) 8 (3.9)
Before handling  the baby 63 (31.0) 60 (29.6) 47 (23.2) 20 (9.9) 13 (6.4)
After cleaning up the baby 114 (56.2) 55 (27.1) 14 (6.9) 18 (7.4) 5 (2.5)
After visiting the toilet 193 (95.1) 10 (4.9) 0 (0.0) 0 (0.0) 0 (0.0)

Table 2: Pattern of the moments and frequencies of hand washing at home
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Characteris-
tics

Good qual-
ity (n = 98)

Poor quality
(n = 105)

Statistics

Maternal age (years)
<30 40 (64.3) 68 (64.8) χ2 = 0.495; p =

0.482
>30 35 (35.7) 37 (35.2)
Number of children
<2 71 (72.4) 69 (65.7) χ2 = 1.074; p =

0.300
>2 27 (27.6) 36 (34.3)
Maternal education
Secondary 32 (32.7) 27 (25.7) χ2 = 1.184; p =

0.277
Tertiary 66 (67.3) 78 (74.3)
SEC*
Upper 17 (17.3) 24 (22.9) χ2 = 2.704; p =

0.259
Middle 49 (50.0) 57 (54.3)
Lower 32 (32.7) 24 (22.8)
Religion
Christianity 83 (84.7) 85 (80.9) χ2 = 0.497; p =

0.481
Islam 15 (15.3) 20 (19.1)
Antenatal care
Specialist 63 (64.3) 68 (64.8) χ2 = 0.005; p =

0.944
Non-
specialist

35 (35.7) 37 (35.2)

Counselling**
Received 91 (92.8) 71 (67.6) χ2 = 20.032;

p<0.0001
Not received 7 (7.2) 34 (32.4)

Mother only 47 (47.9) 40 (38.1) χ2 = 2.014; p =
0.156

Mother with
a helper

51 (52.1) 65 (61.9)

Carer***

Table 3: Factors associated with the quality of hand washing
practices at home

*Socioeconomic Classes; ****Counselling on hand washing
during antenatal care; ***Assisting carer

In Table 4, the use of hand sanitizers at home was statis-
tically significantly associated with the number of chil-
dren less than three (p = 0.028), maternal tertiary educa-
tion (p = 0.013) and upper socioeconomic status
(p<0.0001). Maternal age, use of an additional carer,
religion, place of antenatal care and counselling on hand
washing were not significantly associated with the use
of hand sanitizers at home.

Only infant age less than 6 months (p = 0.029) and good
quality of hand washing practices (p = 0.008) were sig-
nificantly associated with the absence of infections in
the infants in the preceding one month as shown in Ta-
ble V. Infant’s sex, maternal age, number of children at
home, maternal education, family’s socioeconomic
status and the use of hand sanitizers were not associated
with the presence or absence of infections in the infants.

Table 4: Factors associated with the use of hand sanitizer at
home

Table 5: Factors associated with infections in the preceding
month in the infants

Characteris-
tics

Use (n =
28)

Non-use
(n = 175)

Statistics

Maternal age (years)
<30 12 (42.9) 76 (43.4) χ2 = 0.03314; p =

0.955
>30 16 (57.1) 99 (56.6)
Number of children
<2 24 (85.7) 116 (66.3) χ2 = 4.808; p = 0.028*
>2 4 (14.3) 59 (33.7)
Maternal education
Secondary 3 (10.7) 56 (32.0) χ2 = 6.234; p = 0.013*
Tertiary 25 (89.3) 119 (68.0)
SEC#
Upper 14 (50.0) 27 (15.4) χ2 = 18.114;

p<0.0001*
Middle 12 (42.9) 94 (53.7)
Lower 2 (7.1) 54 (30.9)
Religion
Christianity 23 (82.1) 145 (82.9) χ2 = 0.009; p = 0.926
Islam 5 (17.9) 30 (17.1)
Antenatal care
Specialist 21 (75.0) 110 (62.9) χ2 = 1.555; p = 0.212
Non-
specialist

7 (25.0) 65 (37.1)

Counselling**
Received 24 (85.7) 138 (78.9) χ2 = 0.756; p = 0.385
Not received 4 (14.3) 37 (21.1)
Carer***
Mother only 14 (50.0) 73 (41.7) χ2 = 0.677; p = 0.411
Mother with
a helper

14 (50.0) 102 (58.3)

*Yate's correction applied; **Counselling on hand washing
during antenatal care; ***Assisting carer

Characteristics Infections
absent (n =
109)

Infections
present (n =
94)

Statistics

Infants’ age (months)
<6 97 (89.0) 73 (77.7) χ2 = 4.760; p = 0.029
>6 12 (11.0) 21 (22.3)
Infants’ sex
Male 59 (54.1) 51 (54.2) χ2 = 0.001; p = 0.986
Female 50 (45.9) 43 (45.7)
Maternal age (years)
<30 49 (45.0) 39 (41.5) χ2 = 0.248; p = 0.619
>30 60 (55.0) 55 (58.5)
Number of children
<2 75 (68.8) 65 (69.1) χ2 = 0.003; p = 0.958
>2 34 (31.2) 29 (30.9)
Maternal education
Secondary 36 (33.0) 23 (24.5) χ2 = 1.794; p = 0.181
Tertiary 73 (67.0) 71 (76.5)
SEC*
Upper 24 (22.0) 17 (18.1) χ2 = 0.526; p = 0.769
Middle 55 (50.5) 51 (54.3)
Lower 30 (27.5) 26 (27.6)
Quality of hand washing
Good 62 (56.9) 36 (38.3) χ2 = 6.980; p = 0.008

Poor 47 (43.1) 58 (61.7)
Hand sanitizer use
Yes 17 (15.6) 11 (11.7) χ2 = 0.644; p = 0.422
No 92 (84.4) 83 (88.3)

High 90 (82.6) 76 (80.9) χ2 = 0.100; p = 0.752
Low 19 (17.4) 18 (19.1)

Practice score**

*Socioeconomic classes; **High – 80% and above, Low -79% or less
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Discussion

The mean age of the respondents in this study (30.3
years) is similar to 27.9 years previously reported from a
similar study at Uyo, Akwa-Ibom State, southern Nige-
ria.17 However, 97.1% of the mothers in the present
study delivered their infants at orthodox health facilities
(specialist and non-specialist) similar to 72.6% of the
Uyo group.17This comparison shows similar background
characteristics of the two comparative studies. Close to
half (48.3%) of the respondents in the present study al-
ways washed their hands with soap and water while a
third washed their hands with water and soap occasion-
ally. The proportion that always washed hands with soap
and water was regarded as the population with good
quality of hand washing practices. This is remarkably
high compared to 27.9% reported in Uyo, Nigeria.17

However, the definition of good hand washing per study
varies and this may limit interpretation and generalisa-
tion of the recorded data. Nevertheless, the use of soap
and clean water at every hand washing moment typifies
good hand washing practices. This applies irrespective
of the standard of living of the family. Other studies also
related good hand washing practices to the availability
of soap and a fixed washing point in the house. 18In the
present study, attention was also paid to the source of
water and the facility available for hand washing. Ninety
-four percent of the respondents had access to water but
three-quarters used water drawn from household or
neighbourhood water boreholes unlike 52.5%, 17 in the
Uyo report. The widespread use of water boreholes may
be one of the factors facilitating hand washing practices
in the present study since it is less laborious to access
water from borehole compared to deep wells and water
from the former is remarkably safer, in terms of cleanli-
ness than the latter.

More than half of the respondents in the present study
washed hands at the sinks (washbasins) and close to
third used buckets which need to be emptied following
use. This may also contribute to the high level of hand
washing practices as previously observed in Viet-
nam.18Interestingly, none of the socio-demographic pa-
rameters tested showed statistically significant associa-
tion with good hand washing practice although it ap-
peared the higher the mother’s age, the lesser the num-
ber of children, the lesser the level of maternal educa-
tion, the poorer the quality of hand washing practices,
though without statistical significance. Nevertheless,
prior counselling on hand washing during antenatal care
was remarkably associated with good quality hand
washing practices. This finding reinforces the benefits of
providing health education on important health issues
when expectant mothers attend antenatal clinics. The
point of birth may not be the best to counsel on hand
washing because of the anxiety and discomfort occur-
ring in the labour room.

Only 67.5% and 53.7% of the respondents always
washed their hands before cooking and before breast-
feeding their infants compared to 61.2% and 25.6% re-
ported in Uyo. 17The major difference in this comparison

has to do with hand washing before breastfeeding. Al-
though this is essential in the prevention of faeco-oral
transmission of infections, it is largely taken for granted
given the high frequency at which infants seek breast-
feeding. Worse still, only 56.2% of the mothers in the
present study always washed their hands after cleaning
up their infants compared to 51.6% in Uyo. These rates
are considered low because cleaning up infants is sup-
posed to be a compulsory basic personal hygiene meas-
ure to avoid the soiling of clothing and prevent faeco-
oral transmission of microbes. Unfortunately, it appears
mothers traditionally but erroneously regard the stools
of infants as less likely to be contaminated hence less of
a danger, in terms of causing infections. This becomes
more obvious when 84.1% of the Uyo group and 95.1%
of the Sagamu group would always wash their own
hands after using the toilet, probably considering their
stools more dangerous. This traditional belief needs to
be changed using efficient health education interven-
tions. Mothers need to know that every faecal matter is
heavily contaminated hence the need for good hand
washing practices after handling faeces irrespective of
age.

Although the Uyo study17 did not assess the use of hand
sanitizers, close to three-quarters of the Sagamu cohort
knew hand sanitizers only 13.8% actually used it. While
a quarter did not even know what hand sanitizers are,
19.7% did not know where to get it, 17.7% did not know
it is useful while 15.5% erroneously believed it could
damage the infant skin. Efforts should be made to initi-
ate mothers to routine use of hand sanitizers right from
every contact they make with the health facility. Just as
this method has helped with the use of insecticide-
treated bed nets, 19free provisions of hand sanitizers at
antenatal clinics along with health education on its use-
fulness, may encourage mothers to use it at home, espe-
cially, in situations where frequent hand washing with
soap and water may be difficult.

Further analysis in the present study showed hand sani-
tizer use was significantly associated with the fewer
number of children, tertiary maternal education and up-
per socioeconomic status while counselling on hand
washing during antenatal remarkably lacked any asso-
ciation with hand sanitizer use. This may imply that
health education offered during antenatal clinics may be
devoid of information on other methods of hand hygiene
aside from hand washing. Therefore, the use of alcohol-
based hand rubs may need to be incorporated into the
existing modules of health education during antenatal
clinics at all levels.

Although the present study was not designed to establish
a causal relationship between mothers' hand washing
practices and frequency of infections in their infants, it
is important to note that the mothers identified diar-
rhoea, acute respiratory infections, skin rash and boils as
common illnesses which poor hand washing may cause
in their infants. This could serve as a proxy for their
knowledge of the causal relationship between hand
cleanliness and infections. Indeed, close to half of the
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respondents volunteered that their infants had had vari-
ous infections within the month preceding the study.
Infants age less than 6 months and good quality of hand
washing practices were strongly associated with the ab-
sence of infections. While the former point is probably
based on the protective role of maternally-acquired anti-
bodies, the latter point raises the prospects of good hand
washing practices in the prevention of infections as pre-
viously reported in various studies.20,21The lack of a
definite role for hand sanitizers in the present study may
be related to the low proportion of the mothers who used
hand sanitizers in the first place.

The cross-sectional design of this study limits the causal
relationships which may be derived from these data. The
respondents were not required to demonstrate hand
washing hence, it is difficult to be certain that they were
doing it right at home. A larger study to link the fre-
quency and scope of infections among infants in relation
to the hand hygiene practices of their mothers is desired.
It will be interesting to know if the use of hand sani-
tizers upon hand washing with soap and water confers
any advantage, in the prevention of childhood infec-
tions.

Conclusion

In a population where access to water is not significantly
restricted, half of a cohort of mothers practiced good
quality hand washing but with poor use of hand sani-
tizers. With various infections recorded in close to half
of their infants, it is important to emphasise better hand
washing techniques and improve access to alcohol-based
hand sanitizers. Health education on hand hygiene prac-
tices should be strengthened using the platform of ante-
natal and immunization clinics.

Acknowledgment

The public health physicians and the public health
nurses at the Child Survival Clinic, OOUTH, Sagamu
are appreciated for their cooperation during data collec-
tion. Drs JS Alayande, AW Taiwo and O Aiyetimiyi are
also deeply appreciated for their assistance with data
collection.

Authors’ Contributions
OOB and OTA conceived and designed the study. OOO
participated in data collection and analysis. All the au-
thors interpreted the data, drafted the manuscript and
approved the final version of the manuscript.
Conflict of Interest: None
Funding: None

References

1.    Liu L, Oza S, Hogan D, Perin J,
Rudan I, Lawn JE, et al.
Global, regional, and national
causes of child mortality in
2000–13, with projections to
inform post-2015 priorities: an
updated systematic analysis.
Lancet 2015;385(9966):430-40

2.    Rhee V, Mullany LC, Khatry
SK, Katz J, LeClerq SC, Darm-
stadt GL, et al. Maternal and
birth attendant hand washing
and neonatal mortality in south-
ern Nepal. Arch Pediat Adol
Med 2008;162(7):603-8.

3. Ram PK, Nasreen S, Kamm K,
Allen J, Kumar S, Rahman
MA, et al. Impact of an inten-
sive perinatal hand washing
promotion intervention on ma-
ternal hand washing behavior in
the neonatal period: findings
from a randomized controlled
trial in rural Bangladesh. Bio-
Med Research International
2017;2017: 6081470.

4.    Bloomfield SF, Aiello AE,
Cookson B, O'Boyle C, Larson
EL. The effect of hand hygiene
procedures in reducing the risks
of infections in home and com-
munity settings including hand-
washing and alcohol-based
hand sanitizers. Am J Infect
Control 2007; 35(S1): S27-S64.

5.    Herruzo-Cabrera R, Garcia-
Caballero J, Martin-Moreno J,
Graciani-Perez-Regadera MA,
Perez-Rodriguez J. Clinical
assay of N-duopropenide alco-
hol solution on hand applica-
tion in newborn and pediatric
intensive care units: control of
an outbreak of multi resistant
Klebsiella pneumoniae in a
newborn intensive care unit
with this measure. Am J Infect
Control 2001;29(3):162-7.

6. Janota J, Šebková S, Višňovská
M, Kudláčková J, Hamplová D,
Zach J. Hand hygiene with
alcohol hand rub and gloves
reduces the incidence of late
onset sepsis in preterm neonates.
Acta Paediatrica 2014;103
(10):1053-6.

7.

7.    World Health Organization.
WHO guidelines on hand hy-
giene in health care: a sum-
mary. WHO/IER/
PSP/2009.07. http://
apps.who.int/iris/
bitstream/10665/70126/1/
WHO_IER_PSP_2009.07_en
g.pdf (accessed 2 April 2018).

8.    Kamm KB, Feikin DR,
Bigogo GM, Aol G, Audi A,
Cohan AL, et al. Association
between the presence of hand
washing stations and soap in
the home and diarrhoea and
respiratory illness in children
less than five years old in ru-
ral western Kenya. Trop Med
Int Health 2014; 19(4): 398-
406.

9.    Ranjeva SL, Warf BC, Schiff
SJ. Economic burden of neo-
natal sepsis in sub-Saharan
Africa. BMJ Global Health
2018;3(1):e000347.

10. Aiello AE, Cimiotti J, Della-
Latta P, Larson EL. A compari-
son of the bacteria found on the
hands of ‘homemakers' and neo-
natal intensive care unit nurses. J
Hospital Infection 2003;54
(4):310-5.

108



11.  Pessoa-Silva CL, Dharan S,
Hugonnet S, Touveneau S, Pos-
fay-Barbe K, Pfister R, et al.
Dynamics of bacterial hand
contamination during routine
neonatal care. Infect Control
Hosp Epidemiol 2004;25
(3):192-7.

12.  Liu P, Yuen Y, Hsiao H, Jaykus
L, Moe C. Effectiveness of
liquid soap and hand sanitizer
against Norwalk virus on con-
taminated hands. App lEnv Mi-
crobiol 2010; 76: 394-399.

13.   Abruquah AA, Lambon SP.
Hand hygiene practices – A
workplace-based survey in
Ghana. Int J Dev Sustainability
2014; 3(9): 1848-1861.

14.   Whyte BS, Corea ME, Brill JR,
Baumgardner DJ. Hand wash-
ing frequency and factors that
influence it in a family practice
clinic. J Am Board Fam Pract
1997; 10(3): 229-231.

15.   Albright J, White B, Pedersen
D, Carlson P, Yost L, Littan C.
Use patterns and frequency of
hand hygiene in healthcare fa-
cilities: Analysis of electronic
surveillance data. Am J Infect
Control 2018; 46: 1104-1109.

16.  OgunlesiTA,Dedeke IOF,
Kuponiyi OT. Socio-economic
classification of children at-
tending Specialist Health Fa-
cilities in Ogun State. Niger
Med Pract 2008; 54: 21-25.

17.  Ekanem AM, Johnson OE.
Hand washing practices at criti-
cal times among mothers in
selected health facilities in
Akwa Ibom State. Ibom Med J
2015; 8(1): 1-10.

18.  To KG, Lee J-K, Nam Y-S,
Trinh OTH, Do DV. Hand
washing behaviour and associ-
ated factors in Vietnam based
on the Multiple Indicator Clus-
ter Survey, 2010-2011. Global
Health Action 2016; 9: 29207.
http://dx.doi.org/10.3402/
gha.v9.29207.

19.  Ladi-Akinyemi TW, Ladi-
Akinyemi BO, Ogunyemi AO,
Oluwole FA. A rural-urban
comparison of ownership and
utilization of Long-Lasting
Insecticide-treated nets among
pregnant women in Ogun
State, Nigeria. Ann Health Res
2019; 5(1): 36-50.

20.  Luby SP, Agboatwalla M,
Feikin DR, Panter J, Billhimer
W, Altaf A, et al. Effect of
hand washing on child health:
a randomized controlled trial.
Lancet 2005; 366: 225-233.

21.  Luby SP, Harder AK, Huda
TMV, Unicomb L, Johnson
RB. Using child health out-
comes to identify effective
measures of hand washing.
Am J Trop Med Hyg 2011;
85: 882-892.

109


