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ABSTRACT

Objective: The main objective of the study was to determine whether bathing with 2% chlorhexidine or 0.9% saline or standard soap and water will 
reduce the bacterial colony count on skin effectively.

Methods: Quantitative approach with experimental design and consecutive sampling was used. The study was conducted among 102 children 
admitted in pediatric wards of Christian Medical College, Vellore. Swabs from axilla and groin were collected at 0 h, 2 h, and 24 h of intervention to 
determine the bacterial colony count in subjects.

Results: The results showed that, of 102 children, 73 (71.56%) of them had high axillary colony count and 69 (67.64%) of them had high groin 
colony count during admission. Majority 88.2% and 78% of them had colonization with coagulase-negative staphylococcus in the axilla and groin, 
respectively. There was no significant difference in the bacterial colony count in axilla at 2 and 24 h in all three groups. There was a significant 
difference in the bacterial colony count in groin at 2 h after the intervention in the chlorhexidine group, and the difference was not significant at 24 h. 
The colony count was not significantly different at 2 h post-intervention in saline and standard soap and water group but was statistically different in 
these groups at 24 h after the intervention.

Conclusion: Chlorhexidine has shown to be effective for a shorter duration and it can be adopted for children who are undergoing invasive procedures 
and preoperatively in surgical wards while continuing routine standard bath for all children which is considered to be cost effective too.
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INTRODUCTION

Hospital-acquired infections are the greatest concern in the delivery 
of holistic health care at present. Most of the microorganisms are 
becoming resistant to the antibiotics we administer to the patients 
leading to prolonged hospital stay and increased morbidity and 
mortality. Infants and children are more prone to infections as 
compared to adults because of their increased susceptibility related to 
their age and developmental level.

Skin flora more accurately referred to as the skin microbiome or skin 
microbiota is the microorganisms which reside on the skin. Majority of 
the skin microbes are bacteria accounting for 1000 different species. 
The total number of bacteria on an average human has been estimated 
at 1012, most of which are found in the superficial layers of epidermis. 
Skin flora is usually non-pathogenic and is either commensals (not 
harmful to the host) or mutuality (offer a benefit). A few resident 
microbes, however, can lead to adverse outcomes due to infections 
when the number increases or when contextual conditions, both 
individual (break in skin barrier, poor health status, and illness) and 
environment (hospitalization), become favorable for their growth.

Staphylococcus aureus (SA) is the common bacteria, and 25–30% 
people carry it in their skin or nose. It spreads from one person to 
another person by skin-to-skin contact. These bacteria thrive in warm 
moist places. Common sites of colonization include nostrils, umbilicus, 
axilla, and groin. These bacteria are capable of invading the skin and 
resulting in the major cause for nosocomial infection [1]. SA is one 
of the most important pathogens affecting humans, has acquired 
resistance to various antibiotics, and is a leading cause of hospital- and 

community-acquired infections, manifesting from minor skin diseases 
to life-threatening infections. Methicillin-resistant SA (MRSA) was first 
described in 1961, reported after 1 year of introduction of methicillin, 
and has emerged as one of the most important nosocomial pathogens, 
especially in the last two decades. MRSA is now endemic in India. The 
incidence of MRSA varies according to the region, 25% in the western 
part of India to 50% in South India [2]. The MRSA is a species of 
bacterium commonly found on the skin and/or in the noses of healthy 
people. Approximately one-third of healthy people carry this type of 
infectious bacteria. Although it is usually harmless at these sites, it 
may infrequently get into the body through breaks in the skin such as 
abrasions, cuts, wounds, surgical incisions, or indwelling catheters that 
may cause infections [3].

Skin is the body’s first barrier against bacteria that cause infections. As 
discussed earlier, most of these bacteria harbor in the superficial layers 
of the skin (epidermis). However, under favorable conditions such as 
sickness and long hospitalization, these organisms can lead to adverse 
outcomes like infections [5].
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Hospitals in India have a high burden of infections in their intensive 
care units (ICU) and general wards, many of which are resistant to
 antibiotic  treatment.  The  first  national  wide  survey  conducted 
disclosed that 87% (39/45) of hospitals participated of 3130 
inpatients surveyed 972 nosocomial  infections were identified 
among 597 patients, an overall prevalence of 19.1%. The most 
frequent infections were related to the urinary tract (48.2%), vascular 
catheter use (34.7%), and surgical site (24.7%). Resistance of leading 
nosocomial  pathogens  to  antimicrobial  therapy  included  methicillin 
resistance (52.5%) among SA [4].



331

Asian J Pharm Clin Res, Vol 11, Issue 10, 2018, 330-334
 Abraham et al.  

Such life-threatening infections have been instrumental in bringing 
forth various infection control measures in the hospital. The Hospital 
Infection Control Committee (HICC) emphasizes on the use of personal 
protective measures and handwashing techniques. Regular classes are 
conducted by HICC on these measures. In the same instance, few other 
areas, which also play an important role in reducing infection such as 
skin care (bath), are taken for granted by health-care professionals. 
Even though chlorhexidine is proven to be an effective cleanser and has 
been used to reduce microorganisms on the skin, it can be expensive. 
Efficacy of alternative cost-effective regular cleansing agent superior to 
soap and water needs to be evaluated. What we practice in pediatric 
department is giving bath with soap and water, but a study has shown 
that it is not effective in reducing the bacterial colonies on the skin [6]. 
Moreover, these organisms present on the skin under favorable 
conditions can penetrate through the skin, resulting in bloodstream 
infections, catheter-associated infections, and other nosocomial 
infections. Hence, it is important to remove these organisms before 
resulting in adverse reactions. One of the effective methods in removing 
the organisms is by giving an effective bath.

A large community-based randomized control study was done in 
Southern Nepal using chlorhexidine wipes in low birth weight babies. 
Experimental group received the chlorhexidine wipes, and the control 
group received standard bath. The authors reported a decline in 
mortality, and they concluded that the use of chlorhexidine wipes 
significantly lowered the all-cause mortality among low birth weight 
infant [7].

A randomized clinical trial was carried out in the neonatal ICU of 
AIIMS using 0.25% chlorhexidine for skin cleansing. 60 newborns 
were included in the study with 20 in each group: One group received 
chlorhexidine bath, one received normal saline bath, and the third group 
was control. They assessed the skin temperature, colonization, and skin 
condition in all three groups. They found that there was no difference 
in mean temperature in all the groups. At 24 h, skin colonization rates 
in the axilla were 22.2%, 52.7%, and 57.9% in chlorhexidine, saline, 
and non-cleansing (soap and water), respectively. Skin cleansing with 
chlorhexidine reduced the incidence of colonization by 62% compared 
with non-cleansing, but there was no significant reduction when 
compared with saline cleansing. Hence, they concluded that single 
skin cleansing with 0.25% chlorhexidine did not aversively affect skin 
condition or temperature in hospitalized preterm infants and reduced 
axillary skin colonization at 24 h after the intervention [8].

This study was an attempt to determine the effectiveness of 
chlorhexidine, saline bath, and standard bath in reducing skin bacterial 
colonization and skin health status in children getting admitted to the 
pediatric wards and thus finding an effective yet cost-effective way of 
reducing the burden of hospital-acquired infections.

METHODS

The study was conducted among 102 children who got admitted to the 
pediatric wards of tertiary care hospital, Vellore. Subjects were selected 
using non-probability consecutive sampling. Written consent was 
obtained from the parents of the subjects after explaining the purpose 
of the study. After getting the consent, the researcher divided the 
subjects into three groups using a random table numbers. A pre swab 
was taken from the axilla and groin of all the subjects by a person who 
was blinded to the study. Interventions were delivered to the subjects 
by the investigator. The standard bath group (control group) received 
standard bath with soap and water by the assigned staff/student, 
chlorhexidine wipe bath using chlorhexidine wipes, and the saline wipe 
bath using 0.9% saline, and bath towel was given by the investigator. 
Post-skin swab was taken from the axilla and groin of the subjects at 2 h 
and at 24 h by the same individual who was blinded to the intervention. 
The collected swabs were delivered to microbiology laboratory within 
30 min of collection by the researcher. The results were obtained from 
the laboratory after 24 h. The results were obtained from laboratory 
and coded as 1 - no growth (no colony), 2 - scanty growth (colony count 

<20), 3 - moderate growth (colony count 20–100), and 4 - high growth 
(colony count >100). Data analysis was performed using descriptive 
and inferential statistics.

RESULT

Section I: Description of sociodemographic variables of the 
subjects
The data presented in Table 1 summarize that majority (40.2%) of 
children were in the age group of infant (0–1 years) and 61.8% were 
males. More than half (69.6%) of children were from rural community 
and most (39.2%) were from middle-class socioeconomic status.

Section II: Description of the microorganisms present in the axilla 
and groin of the subjects
The data depicted in Figs. 1 and 2 show that majority of the subjects 
(88.2%) had high colony count on the axilla and 78% of had high colony 
count on the groin with coagulase-negative staphylococcus.

Section III: Description of the effectiveness of chlorhexidine bath, 
saline bath, and standard bath on bacterial colonization on the 
skin at 2 h and 24 h of intervention
The data described in Tables 2 and 3 show that there is no significant 
difference in the axillary colony count of the subjects at 2 h and 24 h 
of intervention. However, data presented in Table 4 show that there 
is a significant difference noticed in subjects received chlorhexidine 

Fig. 1: Percentage distribution of children according to the 
microorganisms present in the axilla during the admission 

(within 24 h) n=102

Fig. 2: Percentage distribution of children according to the 
microorganisms present in the groin during the admission 

(within 24 h) n=102
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bath on groin colony count at 2 h, and Table 5 shows that there is a 
significant difference noticed in groin colony count at 24 h in subjects 
received saline bath and standard care (p<0.05).

Table 1 clearly shows that chlorhexidine bath saline bath and standard 
bath on bacterial colonization on the axilla at 2 h of intervention was 
not significant.

Table 3 shows that chlorhexidine bath, saline bath, and standard bath 
on axillary colony count at 24 h of intervention was not significant.

DISCUSSION

This study was done on children who got admitted and was not able to 
take bath independently and needed sponge bath. Demographic data 

revealed that 41 (40.2%) were between the age group of 0–1 years. 
34 (33.3%) were between 2 and 6 years and the mean age was 
1.86 years. The higher number of infants among hospitalized children 
is the trend that is being observed in other studies as well [9]. Among 
the study participants, most of them were males (61.8%), which is 
comparable with a similar study done at AIIMS [8]. Of 102 children who 
got admitted in the pediatric medical wards in this study, 71 (69.6%) 
were from rural community, 40 (39.2%) were from middle-income 
family, and 39 (38.23%) of them were from a lower income family.

Table 1: Frequency and percentage distribution of subjects based on demographic characteristics. n=102

Demographic variable Chlorhexidine bath n (%) Saline bath n (%) Standard bath n (%) Total n (%)
Age

Infant 13 (38.2) 16 (47.1) 12 (35.3) 41 (40.2)
Preschooler 12 (35.3) 10 (29.4) 12 (35.3) 34 (33.3)
Schooler 9 (26.5) 8 (23.5) 10 (29.4) 27 (26.5)

Sex
Male 21 (61.8) 22 (64.7) 20 (58.8) 63 (61.8)
Female 13 (38.2) 12 (35.3) 14 (41.2) 39 (38.2)

Area of living
Rural 22 (64.7) 25 (73.5) 24 (70.6) 71 (69.6)
Urban 12 (35.3) 9 (26.5) 10 (29.4) 31 (30.4)

Socioeconomic status
Lower class 11 (32.4) 17 (50.0) 11 (32.4) 39 (38.3)
Middle class 15 (44.1) 13 (38.2) 12 (35.3) 40 (39.2)
Upper class 8 (23.5) 4 (11.8) 11 (32.4) 23 (22.5)

Table 2: Distribution of children according to the effectiveness of chlorhexidine bath saline bath and standard bath on bacterial 
colonization on the axilla at 2 h of intervention. n=102

Chlorhexidine bath (n=34) Baseline No growth Scanty Moderate High 5.2 0.518
2 No growth 2 0 0 0
5 Scanty 1 2 0 2
5 Moderate 1 1 0 3
22 High 1 3 1 17

Saline bath (n=34) 3 No growth 3 0 0 0 12.00 0.062
5 Scanty 3 0 1 1
2 Moderate 1 0 1 0
24 High 1 3 5 15

Standard bath (n=34) 1 No growth 1 0 0 0 10.00 0.075
2 Scanty 0 2 0 0
4 Moderate 1 3 0 0
27 High 1 2 3 21

Table 3: Distribution of children according to the effectiveness of chlorhexidine bath, saline bath, and standard bath on axillary colony 
count at 24 h of intervention. n=102

Chlorhexidine bath (n=34) Baseline No growth Scanty Moderate High 1.333 0.513
2 No growth 2 0 0 0
5 Scanty 0 5 0 0
5 Moderate 0 0 4 1
22 High 0 1 2 19

Saline bath (n=34) 3 No growth 2 1 0 0 1.867 0.760
5 Scanty 0 1 2 2
2 Moderate 0 1 0 1
24 High 0 3 2 19

Standard bath (n=34) 1 No growth 0 0 0 1 10.00 0.075
2 Scanty 0 0 1 1
4 Moderate 0 1 1 2
27 High 0 2 3 22

Pre-swab was taken from the children within 24 h of admission to the 
ward showed high colony counts in the axilla, groin which is similar 
to the other study finding where majority of the children had high 
axillary (71.56%) and groin (67.64%) colony count on admission (10) 

Intervention given Axillary colony count at 2 h McNemar’s Chi‑square value p value

Intervention given Axillary colony count at 24 h McNemar’s Chi‑square value p value
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Skin cleansing with chlorhexidine has been demonstrated in reducing 
the skin flora since 1960’s whether it is used as a hand scrub or 
bathing solution [11]. Chlorhexidine gluconate + cetrimide has a broad 
antimicrobial activity against bacteria, fungi, and enveloped viruses 
and protozoa, and constant usage of these antiseptics for cleansing 
can reduce the spread of pathogenic microorganisms among the 
subjects [12], but the investigator was interested in exploring other 
solutions which had been tried and proven to be cost-effective and 
equally efficient like chlorhexidine in reducing the bacterial load on the 
skin with the hypothesis that saline and standard soap and water also 
will effectively reduce the bacterial colony count on the skin.

This hypothesis was refuted as the findings showed no difference in the 
bacterial colony count in the axilla at 2 and 24 h post-intervention in 
saline as well as chlorhexidine and the standard soap and water bath 
groups. However, the findings of the study provided vital information 
to the health-care professionals by showing the effectiveness of each 
solution at different intervals in reducing the colony count in the groin. 

Chlorhexidine could bring down the bacterial load on the groin at 2 h 
significantly, but the same significant difference was not maintained 
at 24 h. In the saline and standard bath group, although there was a 
reduction in the colony count at 2 h, the difference was not statistically 
significant. The reduction, however, was significant at 24 h in both 
these groups. There are several studies which are supporting and 
contradicting the findings of this study [9,12,14,15].

As discussed earlier and contrary to some of the study findings [8], 
none of these solutions were effective in bringing the bacterial colony 
count on the axilla in this study. The researcher assumes that this may 
have been because mothers usually carry children by holding them 
by the axilla, and the axilla can get contaminated by the organisms 
present in the hands of the mother. Most of the subjects in this study 
were in the age group of 0–1 year, who were more likely to be carried 
than older children. Therefore, it is important to teach our mothers 
the appropriate way of holding children. The Childhood Development 
Institute suggests to carry the children by holding them at their back, 
supporting the buttocks and head. Holding the children by axilla may 
prevent any change in the bacterial colony count even if an intervention 
is provided.

CONCLUSION

It is important to note that there was no significant difference in 
the colonization in the axilla at 2 h and at 24 h with any of the two 
interventions and in the standard bath, but there was a significant 
difference in the groin colony count in the chlorhexidine group at 2 h, 
and the difference was significant at 24 h in saline and standard bath. 
Since chlorhexidine has shown to be effective at 2 h, it can be adopted for 

Table 4: Effectiveness of chlohexidine bath, saline bath, and standard bath on groin bacterial colonization at 2 h of intervention. n=102

Chlorhexidine 
bath (n=34)

Baseline No growth Scanty Moderate High 13.13 0.041*
4 No growth 3 1 0 0
5 Scanty 4 0 0 1
4 Moderate 1 1 2 0
21 High 4 2 5 10

Saline 
bath (n=34)

2 No growth 1 0 0 1 9.00 0.109
8 Scanty 3 3 2 0
2 Moderate 0 1 0 1
22 High 3 2 5 12

Standard 
bath (n=34)

4 No growth 1 1 1 1 9.00 0.174

1 Scanty 0 1 0 0
3 Moderate 0 1 0 2
26 High 2 5 4 15

*Significant P<0.05

Table 5: Effectiveness of chlorhexidine bath, saline bath, and standard bath on groin bacterial colonization at 24 h of intervention. 
n=102

p value

Chlorhexidine bath (n=34) Baseline No growth Scanty Moderate High 5.00 0.544
4 No growth 2 2 0 0
5 Scanty 2 0 0 3
4 Moderate 1 1 1 1
21 High 2 6 1 12

Saline bath (n=34) 2 No growth 2 0 0 0 14.66 0.023*
8 Scanty 1 3 2 2
2 Moderate 1 0 1 0
22 High 2 4 8 8

Standard bath (n=34) 4 No growth 1 3 0 0 13.77 0.032*
1 Scanty 0 0 1 0
3 Moderate 1 0 0 2
26 High 2 4 7 13

*Significant P<0.05

Intervention given Groin colony count at 2 h McNemar’s Chi‑square value p value

Intervention given Groin colony count at 24 h McNemar’s 
Chi‑square value

in the same instant 6% of children had no growth in the axilla and 
10 % of children had no growth in the groin. In addition to the axillary 
and  groin  colony  count,  umbilicus  is  another  common  area  where 
bacterial  colonization  is  assessed  for  generally  [1],  but  in  this 
study, this area was not included because of financial constraints 
related  to  the  cost  of  laboratory  tests.  Moreover, 
coagulase-negative  staphylococcus  was  the  most  common 
microorganism present in the axilla (88.2%) and groin (78%) of 
the  children  during  the  admission  in  this  study  which  is 
comparable to the other study finding which showed high colony
 count  with  coagulase-negative  staphylococci  (42.1%),  SA 
(29.4%), Escherichia coli (6.4%), and Acinetobacter (6.0%) [10].
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children who are undergoing invasive procedures and preoperatively in 
surgical wards while continuing routine standard bath for all children 
which is considered to be cost effective too.
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