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Background. Handwashing is a recognised cost-effective intervention for the prevention of common childhood infections, including pneumonia
and diarrhoeal disease. Globally, handwashing practices may be poor and little is known about handwashing practices in South Africa.
Objectives. To describe and compare handwashing practises of caregivers whose infants are admitted with acute gastroenteritis and acute
lower respiratory tract infection with those of healthy infants who are attending primary healthcare clinics for routine immunisation.
Methods. A cross-sectional study of self-reported handwashing practices was conducted among caregivers of infants from the Vulindlela
area, Pietermaritzburg. Respondents were interviewed regarding household structure, services and handwashing practices.
Results. During the 3-month study period, 137 respondents were interviewed. Of these, 41 (30%) had infants with pneumonia, 41 (30%)
with diarrhoea and 55 (40%) had healthy infants. A high rate of handwashing with soap and water (81.8%) was found in this study, with
58.4% of the respondents using running rather than stagnant water. Logistic regression identified some variables associated with higher
odds of having a healthy infant, namely: a monthly household income >ZAR2 000 (odds ratio (OR) 4.74; 95% confidence interval (CI)
1.99 - 11.25); washing hands with soap and running water (OR 3.88; 95% CI 1.55 - 9.76); washing hands before eating (OR 7.41; 95% CI
0.79 - 68.76), and washing hands after household chores (OR 9.24; 95% CI 1.85 - 46.25).
Conclusion. A higher than anticipated number of participants washed their hands with soap and running water and at critical moments.
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In 2016, the United Nations Children’s Fund (UNICEF) estimated
that 1.4 million children die from pneumonia and diarrhoea every
year. These conditions account for 15% and 9% of under-5 deaths,
respectively, with the majority occurring in low-resource settings.[1]
According to the an earlier ‘Saving Children’ report,[2] 80% of early
infant deaths in hospital can be attributed to acute gastroenteritis
(AGE), acute respiratory infections (ARIs) and sepsis in the South
African (SA) setting. Despite considerable progress in reducing child
mortality, diarrhoeal disease and pneumonia still account for almost
20% of under-5 deaths.[3]
The World Health Organization (WHO) and UNICEF recommend
breastfeeding, adequate nutrition, vaccination, access to a safe water
source, basic sanitation and hand hygiene for the prevention of
diarrhoea and pneumonia. When these fail, improved care-seeking
behaviour is recommended, together with oral rehydration and
vitamin A and zinc supplementation for the treatment of diarrhoeal
disease and antibiotics for the treatment of pneumonia.[1,4]
The Centers for Disease Control and Prevention (CDC) has
identified that critical moments for household handwashing include:
before, during and after preparing food; before eating; after using
the toilet; after changing a diaper or cleaning up a child who has
used the toilet; after blowing one’s nose or coughing; after touching
animals or animal waste; and after touching garbage. The CDC
recommends a five-step procedure for washing hands: wetting hands
with clean running water and applying soap; rubbing the hands
together, including the back of the hands, the web spaces and under
the fingernails; scrubbing for 20 seconds; rinsing with running water;
and drying with a clean towel.[5]
A meta-analysis by Aiello et al.[6] found that washing hands with
soap was associated with a 40% and 17% reduction in the incidence
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of diarrhoeal disease and ARIs, respectively. Two-thirds of these
studies were conducted in developed countries. Most were based in
childcare centres and over half focused on children under 5 years of
age.
Information about handwashing practices in SA communities
is limited. According to the 2009 Global Hygiene Survey, 60% of
South Africans do not wash their hands properly after using the
toilet, sneezing or handling pets and food.[7] In assessing the cost
and effect of scaling up interventions to save the lives of mothers
and children in SA, Chola et al.[8] reported baseline coverage of 17%
for soap-associated handwashing and identified handwashing to be
the fifth most cost-effective intervention for reducing newborn and
childhood deaths. Cole et al.[9] further demonstrated that in a periurban community in the Western Cape, SA, infectious illnesses were
reduced by up to 75% in households that received hygiene products
(antibacterial soaps, surface cleaners and antiseptic liquids) and
subsequently practised basic good hygiene habits, including washing
hands with soap. This reduction included an 80% and 70% reduction
in the incidence of gastrointestinal and respiratory infections,
respectively.
Little is known about handwashing practices in KwaZuluNatal Province. This study was undertaken to describe household
handwashing practices specifically of the primary caregiver and
its impact on the incidence of infectious diseases in infants in
Vulindlela, Pietermaritzburg.

Methods

This cross-sectional study was conducted in the Edendale Hospital
and its draining primary healthcare clinics (PHCs), which represents
a peri-urban setting outside Pietermaritzburg, from July to September
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2016. Caregivers of infants admitted to the hospital with a primary
diagnosis of either AGE or ARI and caregivers of healthy infants
attending a PHC for routine immunisation were eligible for the
study.
Although a convenience sample of 150 caregivers was planned,
equally divided between the three criteria groups, the final sample
consisted of only 137 caregivers owing to fewer patients admitted
with diarrhoea or pneumonia than expected during the study
period. Of the final sample, 41 caregivers were from the AGE and
ARI groups each and 55 were from the group with healthy infants.
After giving informed consent, participants were interviewed by
the principal researcher using a structured questionnaire. In an effort
to minimise bias, the first section of the questionnaire (covering
the participant’s demographics) was interviewer administered,
whereas the second section (on handwashing practices) was selfadministered, with the assistance of the principal researcher as
needed. In section 1, information regarding demographics of the
caregiver, infant and household was obtained. Section 2 explored
caregivers’ handwashing practices in various circumstances,
including: after using the toilet; when changing an infant’s diaper;
when handling pets and performing household chores; and before
preparing or eating food or feeding their infant.
Data were captured in a spreadsheet and analysed using SPSS
(IBM Corp., USA) to derive descriptive statistics and compare
categorical variables by means of a chi-squared test. A significance
level of p<0.05 was used. Ethical approval was obtained from the
University of KwaZulu-Natal (ref. no. BREC BE013/16).

Results

The mean age of the infants across the total sample was 5.6 months;
the mean age was lowest in the healthy group (4.3 months) and
highest in the AGE group (7.6 months) (Table 1). Only seven infants
were severely malnourished, with five of them being in the AGE
group. Previous episodes of illness with AGE or a lower respiratory
tract infection were recorded for 16% (n=22) of the infants, with a
larger proportion (n=13; 32%) seen in the ARI group. No previous
episodes of illness were recorded in the healthy group.
The majority of caregivers (n=125; 91.0%) were the mothers of the
infants, with the fewest mothers (n=35; 85%) seen in the AGE group
and most (n=41; 100%) in the ARI group; however, this difference
was not statistically significant (p=0.47). The mean age of the
caregivers was 27.8 years, with the youngest (25.9 years) in the ARI
group and the oldest (29.2 years) in the AGE group. Only 13% of the
caregivers (n=18) had tertiary education, with the highest percentage

(22%) in the healthy group. However, this was not statistically
significant (p=0.052).
In addition to having the fewest occupants per household, the
healthy group had the greatest proportion of households with a
monthly income >ZAR 2 000 (p=0.00). Most households (n=130;
94.9%) had access to piped water but only a third, including 19.5%
of the healthy group, reported having a flush toilet at home. This
difference was not statistically significant (p=0.19).
All participants reported washing their hands, with 82%
reporting using soap but only 58% using soap and running water
(Table 2). The highest proportion of respondents who used soap
and running water were in the healthy group (p=0.00). The
majority of participants (67%) washed both hand surfaces, but
only 22% (n=30) also paid attention to the web spaces. Most of
these respondents (n=14) were from the ARI group. This number
was higher than in either of the two other groups, although the
difference was not statistically significant.
Responses regarding when participants washed their hands
differed between the three groups, and complying with accepted
norms was consistently lower in the AGE group. All participants
in the healthy group washed their hands after using the toilet
(p=0.04) and before preparing food (p=0.007), which compared
significantly with practices in the other groups. A significantly
greater proportion of caregivers from the healthy group also
reported washing their hands after household chores (p=0.00) and
before eating (p=0.02). A logistic regression model showed that
using soap and running water and washing hands before eating
and after household chores were associated with higher odds of the
infant being healthy.

Discussion

In a peri-urban community of a developing country, where diarrhoeal
disease and ARIs are the leading causes of death in children under
5 years, handwashing has a crucial role in reducing the incidence of
such infectious diseases.[2]

Infants

The Expanded Programme on Immunisation in SA requires frequent
visits to a healthcare facility during the first 14 weeks of life, which
may explain why the lowest mean age was reported in the healthy
group. Only 5% of infants were severely malnourished, with most
(n=5) seen in the AGE group. Although the relationship between
AGE and severe malnourishment has previously been described,[10]
this relationship was not considered in the current study.

Table 1. Sociodemographic characteristics of caregivers, their infants and households
Characteristics
All (N=137), n (%) Healthy (N=55), n (%) AGE (N=41), n (%)
Child
Age (months), mean (SD)
Severe malnourishment
≥2 previous episodes of illness
Caregiver
Mother
Age (years), mean (SD)
Tertiary education
Household
No. of occupants, mean (SD)
No. of children, mean (SD)
Income >ZAR2 000
Access to piped water
Access to flush toilet

ARI (N=41), n (%)

p-value

5.6 (3.7)
7 (5.0)
22 (16.0)

4.3 (3.3)
0 (0.0)
0 (0.0)

7.6 (3.8)
5 (12.0)
9 (22.0)

5.2 (3.4)
2 (4.9)
13 (32.0)

125 (91.0)
27.8 (8.3)
18 (13.0)

49 (89.0)
28.3 (8.5)
11 (22.0)

35 (85.0)
29.2 (9.6)
6 (15.0)

41 (100.0)
25.9 (5.2)
1 (2.0)

0.47

6.4 (2.8)
3.1 (1.6)
54 (39.0)
130 (94.9)
44 (32.4)

5.7 (2.5)
3 (1.7)
33 (60.0)
54 (98.2)
8 (19.5)

7.4 (3.2)
3.4 (1.7)
12 (29.0)
38 (92.7)
15 (36.6)

6.4 (2.6)
3 (1.5)
9 (22.0)
38 (92.7)
21 (38.9)

0.2
0.964
0.00
0.22
0.19

AGE = acute gastroenteritis; ARI = acute respiratory infection; SD = standard deviation.
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Table 2. Responses to questions regarding handwashing practices
Total (N=137), Well (N=55),
Characteristics
n (%)
n (%)
What do you wash your hands with?
Stagnant water, no soap
Running water, no soap
Soap and stagnant water
Soap and running water
How do you wash your hands?
Include web spaces
When do you wash your hands?
After using the toilet
After changing a diaper
After handling pets
After household chores
Before preparing food
Before eating – self
Before feeding infant

AGE (N=41),
n (%)

ARI (N=41),
n (%)

p-value

Odds ratio
(95% CI)

3.9 (1.55 - 9.76)

8 (5.8)
17 (12.4)
32 (23.4)
80 (58.4)

1 (1.8)
8 (14.5)
2 (3.6)
44 (80.0)

4 (9.7)
7( 17.0)
13 (31.7)
17 (46.3)

3 (7.3)
2 (4.9)
17 (41.5)
19 (46.3)

0.00

30 (21.9)

9 (16.4)

7 (17.1)

14 (34.1)

0.20

131 (95.6)
125 (91.2)
37 (27.0)
107 (78.1)
126 (92.0)
119 (86.9)
127 (92.7)

55 (100.0)
53 (96.4)
5 (9.1)
53 (96.4)
55 (100.0)
54 (98.2)
54 (98.2)

37 (90.2)
35 (85.4)
14 (34.1)
25 (61.0)
35 (85.4)
29 (70.7)
34 (82.9)

39 (95.1)
37 (90.2)
21 (51.2)
29 (70.7)
36 (87.8)
36 (87.8)
39 (95.1)

0.04
0.12
0.45
0.00
0.007
0.02
0.06

9.2 (1.85 - 46.25)
7.4 (0.79 - 68.76)

AGE = acute gastroenteritis; ARI = acute respiratory infection; CI = confidence interval.

Caregivers

Most of the caregivers were the mothers of the infants, which is
similar to findings from earlier studies in India and Nigeria.[11,12]
However, the caregivers in our study were slightly younger than
participants in the comparative earlier studies. Although fewer
caregivers in our study had tertiary education than in the study by
Odu et al.[12] (13.0% v. 70.3%), it should be noted that education
was not associated with better handwashing practices(p=0.052). In
contrast, Luby et al.[13] found that having an education above primary
level was associated with higher chances of washing both hands
after contact with excreta. As both the current study and that
of Odu et al.[12] were conducted in African communities, whereas
that of Luby et al.[13] focused on an Asian community, it is possible
that cultural attitudes towards handwashing are more important in
determining handwashing practices than education.

Households

The only household characteristic found to have a significant effect
on handwashing practices was a monthly income >ZAR2 000 (USD
160). This is similar to the findings by Luby et al.,[13] who showed
that in Bangladesh handwashing behaviour was not influenced
by access to piped water or improved sanitation in the household;
handwashing was more likely to occur in households in the top 40%
of the population with regard to income.
Burton et al.[14] concluded that using soap and water was superior
to using water alone in removing bacteria of faecal origin from the
hands. Despite more than 60% of the participants reporting a monthly
household income <ZAR2 000 and an average of 6.4 occupants, the
occurrence of washing hands with soap was high (81.8%). However,
only 58% of the participants in the study reported using soap and
running water when washing their hands, although this trend was
not uniform across all three groups. As 60% of households in the
healthy child group had a monthly household income >ZAR2 000
compared to 29% of AGE households, availability of income may
explain the increased use of soap in the healthy child group. This
finding supports earlier findings that showed that the availability
of soap in households increases according to the level of income.[15]
It is also possible that people perceive soap to be important for
household hygiene and therefore prioritise soap even within a
limited household budget.
In a meta-analysis by Freeman et al.,[16] the global mean prevalence
of handwashing after contact with excreta was estimated to be 19%.
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Little variation was seen between regions of the same income,
ranging from 5% to 25% in the developing world and 48% to 72% in
the developed world. However, it should be noted that only studies
that employed direct observation of handwashing behaviour were
included in that meta-analysis, as self-reporting has been known to
overestimate real handwashing rates.

Handwashing practices

Although all of the participants reported using water, either running
or stagnant, for washing their hands and 94.9% of households had
piped water on site, only 70.8% used running water when washing
their hands. This may be due to the household having only one
tap on the property and therefore not at the place of handwashing
after critical moments. An earlier study has shown that improved
water availability is associated with an increase in the frequency
of handwashing and also the amount of water used for hygiene
purposes.[17] In our study, 58.4% of participants reported using soap
and running water when washing their hands, which is higher than
the 17% reported by Chola et al.[8] but similar to the global figure
of 55% identified in the 2009 Global Hygiene Survey. However, it
should be noted that this survey included predominantly developed
countries such as Australia, the UK, Germany and the USA.[7]
The CDC-recommended procedure for handwashing includes
washing between the fingers. Only 21.9% of participants in our
study reported doing this. There is limited evidence as to how the
procedure employed in handwashing, with regard to either duration
of handwashing or technique, can maximise the efficacy of the
handwashing practice.[18] This may therefore be an important area
for future public health intervention. Although our study did not
establish the duration of handwashing, Khan et al.[11] found that
despite the WHO recommendation for caregivers to wash the palms
and back of the hands for more than 20 seconds, this practice did not
influence the number of cases of diarrhoeal disease or ARI in infants.
The majority of participants (81.8%) reported washing their
hands at critical points, especially after using the toilet, before eating
and before feeding their infant. Handwashing after handling pets,
however, was limited. This high rate of handwashing at critical points
is in contrast to the 40% reported for SA by the 2009 Global Hygiene
Survey,[7] which noted that the country had poor handwashing
practices compared with many developed countries. However, the
rate is similar to that reported in studies from India[11] (82.6%) and
Nigeria[12] (75.5%) and considerably higher than the 18% reported in

APRIL 2019 Vol. 13 No. 1

ARTICLE
a study in Bangladesh.[13] The high rate may be due to self-reporting
used in this study, as participants may have provided the answers they
perceived to be ‘right’. Close-ended questions as used in this study may
also have invoked a positive response from the participants.

Conclusion

Most of the participants washed their hands with soap and water and
after critical moments. The rates are higher than those reported in
other studies, but may be a result of self-reporting. Caregivers with
a monthly household income >ZAR2 000 were more likely to wash
their hands; however, the level of education of the caregivers did not
appear to influence handwashing practices. Handwashing was more
common among caregivers of healthy infants. This group was also
noted to have more participants with a monthly income >ZAR2 000
and fewer household occupants.
Proper handwashing can contribute to reducing infectious diseases
among children. However, studies on handwashing practices in the
SA community setting are limited. Although our study yielded
exploratory results in a peri-urban community, observational studies
rather than self-reporting and across a larger sample may provide
a more robust assessment of handwashing practices in this setting.
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