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Abstract : Oral care is a vital component of holistic nursing in hospitalized patients and its provision 

influences the overall wellbeing of patients. Aim:  To compare the effectiveness of 0.2% chlorhexidine and oral 

routine care in terms of oral health status and oral microbiological colony count of self care deficit clients. 

Setting and Design: Maharishi Markandeshwar Institute of Medical Sciences and Research (MMIMS&R) 

Hospital Mullana Ambala. A true experimental, pre test- post test control group design was used. Method and 

material: Sixty self care deficit clients were selected using purposive sampling technique and were randomly 

assigned to experimental (0.2% chlorhexidine) and control group (oral routine care) by using lottery method. 

The data was collected by “modified Beck oral assessment scale” and “oral microbiological colony count 

recording sheet”. Statistical Analysis Used: The data were analyzed using chi-square, paired t-test and 

unpaired t-test. Results: The finding of the study indicated that both the groups (experimental and control 

group) were homogenous before administering oral care. After administering oral care, the mean oral health 

status score was significantly lower in experimental group than control group (6.10 versus 11.57; „t‟= 8.90; 

df=58; p = 0.001). The mean oral microbiological colony count of Candida (50.93 versus 217.37 ), Moraxella 

Catarrhalis (44.70 versus 185.83 ), Alpha Hemolytic Streptococci (52.77 versus 183.80), Klebsilla (55.63 versus 

178.10) and CoNS (64.5 versus 186.60 ) was significantly lower in experimental group than control group ( p 

<0.05).  No significant association was found among levels of oral health status and levels of oral 

microbiological colony count with selected demographic and clinical variables. Conclusion: 0.2% 

chlorhexidine was more effective than oral routine care in improving oral health status and decreasing oral 

microbiological colony count among self care deficit clients. 

Keywords: 0.2% Chlorhexidine oral care, Mircobiological colony count, Oral health status, Oral routine care, 

Self care deficit clients. 

 

I. Introduction 
Oral health is integral to general health and it should not be interpreted as separate entity.

 
The oral flora 

of critically ill adults differs from that of healthy adults and contains organisms that can rapidly cause 

respiratory infections and pneumonia. 

Many authors in their report further suggested that improving the oral hygiene of the critically ill will 

have a great impact on the occurrence of periodontal diseases.
 
Although nurses recognize that oral hygiene is an 

integral part of care in intensive care units (ICUs).
 

Saline oral care is widely advocated in the nursing literature. Normal Saline is a sterile, nonpyrogenic 

solution for fluid and electrolyte replenishment.
 
Chlorhexidine (CHX) is a cationic chlorophenyl bis-biguanide 

antiseptic agent. It has been used as an oral disinfectant in mechanically ventilated patients because of its ability 

to bind to oral tissues with subsequent slow release of antiseptic properties and therefore a long period of 

antibacterial action.
  4 

Aim of the study to compare oral health status and microbiological colony count of self care deficit 

clients after administration of 0.2% CHX and oral routine care in experimental and control group. The 

conceptual framework of the study was developed by the investigator based on Bertanlanffy‟s General System 

Theory which consists of components like: Environment, Input, throughput, Output and Feedback.
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II. Methods And Material" 
Inclusion criteria for the study Age ≥18 years, Patients willing to participate, Patients expected to stay 

in hospital for >48hours and exclusion criteria include Hypersensitivity to 0.2%chlorhexidine, Patients in whom 

oropharyngeal cleansing is contraindicated. 

This study was approved by the institutional ethical committee. Administrative approval to conduct the 

study was taken from the principal of Maharishi Markandeshwar Medical College Mullana, Ambala. Consent 

form was prepared for the self care deficit clients. A true experimental pre test- post test control group design 

was used. 

The purposive sampling technique was used to select the sample for study. Sample assignment done by 

random assignment (lottery method) on 60 self care deficit clients, where equal number of self care deficit 

clients were randomized to experimental (30 subjects) and control group (30 subjects).  

 
 DAY 1st  DAY 2nd DAY3rd 

RE O1M2XCHX-M XCHX-E XCHX-M XCHX-E O5M6 

RC O3M4  XNS-MXNS-E XNS-MXNS-E O7M8 

Figure 1: Symbolic Representation of Research Design 

 

Symbolic Description: 

O1M2- Oral Health Assessment Score and microbiological colony count of experimental group before providing 

oral care with 0.2 % chlorhexidine. 

XCHX-M XCHX-E - Oral Care with 0.2% chlorhexidine solution once in morning and evening in experimental 

group for consecutive 2 days. 

O3M4 - Oral health Assessment Score and microbiological colony count of control group before providing oral 

care with normal saline. 

XNS-MXNS-E -Oral Care with normal saline once in morning and evening in control group for consecutive 2 days. 

O5O6 – Oral Health Assessment Score and microbiological colony count of experimental group after providing 

oral care with 0.2 % chlorhexidine on 3
rd

 day. 

O7O8 – Oral Health Assessment Score and microbiological colony count of control group after providing oral 

care with normal saline on 3
rd

 day. 

The data collected from self care deficit clients admitted in medical, surgical, orthopedic units and 

ICU, ICCU, surgical ICU of Maharishi Markandeshwar Institute of Medical Sciences and Research 

(MMIMS&R) Hospital, Mullana, Ambala. It is 780 bedded multispecialty tertiary Hospital.  

Following tools were developed for data collection: 

1. Demographic data sheet Performa 

2. Clinical data sheet Performa 

3. Oral assessment scale  

4. Oral microbiological colony recording sheet  

Demographic data sheet Performa was developed to gather demographic data and contained of 3 items 

i.e. age, gender and personal habits (i.e. smoking, Alcohol consumption, Tobacco chewing). 

Clinical data sheet Performa was developed to gather clinical data of self care deficit clients contained 

of 6 items i.e. diagnosis, drugs prescribed, GCS score (<8, 9-12, >13), client with (i.e.Tracheotomy, Nasogastric 

tube, Central venous catheter, Ventilator and  any other like cervical fracture, hand fracture etc), gag reflex and 

swallowing reflex. 

Oral health assessment scale was comprised of 5 items and each includes four sub items, seeking 

information on oral health status. The Beck Oral Assessment Scale (BOAS) include assessment of lips, gingival/ 

oral mucosa, tongue, teeth and saliva. BOAS (Beck Oral Assessment Scale) primarily accomplished by Beck 

(1979) and Eilers et al., (1988) do not incorporated the microbial changes occurring in the mouth.
 
Considering 

the relationship between microbial flora changes and oral health is an important element of oral health to 

measure in research. 

Individual score on the BOAS ranges from 1-20; higher scores indicate poor oral status. The scores 

were categorized into: 

 1-5     = No dysfunction   

 6-10   = Mild dysfunction 

11-15 = Moderate dysfunction  

16-20  Severe dysfunction 

 

Oral microbiological colony count recording sheet contain items regarding recording of microbial colony 

count before and after administering oral care. It is a count of normal commensals (CoNS, Alpha Hemolytic 

Streptococci) and pathogenic organisms (candida, Moraxella Catarralis&Klebsiella) which are capable of 
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growing in sample cultured over on blood agar before and after oral routine care and 0.2% chlorhexidine oral 

care.  

Individual score on the Microbiological colony count can range from <20 - >200. The microbial colony count 

was categorized into: 

1. Confluent Growth:    >200 CFU/cm
3
 

2. Moderate Growth:    100-200 CFU/cm
3
 

3. Moderate Scanty:      20-99 CFU/cm
3
 

4. Scanty Growth:         <20 CFU/cm
3
 

Reliability of oral assessment scale was assessed through inter-rater reliability and the reliability 

coefficient of oral health assessment scale was 0.98 (acceptable limit is 0.61 to 0.81). Researcher was trained 

and certificate had obtained from the Maharishi Markandeshwar Institute of Dental Sciences, Mullana, Ambala 

for the use of oral assessment scale. Study was conducted in the month of December, 2012 to January, 2013. 

 

 

III. Analysis And Interpretation Of Data" 
The data was analyzed and interpreted by employing descriptive and inferential statistics. SPSS version 

17.0 was used to analyze the data. Level of significance for the present study was taken as p ≤ 0.05. 

 

TABLE 1 Chi-square showing comparison of experimental and control group in terms of demographic 

variables 

                                                                                  N=60 
Sample characteristics Experimental 

group 

f(%) 

Control 

group 

f(%) 

Chi/yate

s 

df p-value 

      

1. Age (in year)      

1.1.   18-28 
1.2.   29-39 

1.3.   40-50 

1.4. >51 

07(23) 
02(7) 

07(23) 

14(47) 

03(10) 
03(10) 

09(30) 

15(50) 

 
 

0.96 

 
 

3 

 
 

0.81NS 

2. Gender       

2.1.   Male  

 

2.2.   Female 

19(63) 

 

11(37) 

20(67) 

 

10(33) 

 

0.07 

 

1 

 

0.78NS 

3. Smoking  

3.1.   Current  
3.2.   Former  

3.3.   Never 

 

10(33) 
06(20) 

14(47) 

 

13(43) 
03(10) 

14(47) 

 

 
0.65 

 

 
2 

 

 
0.72NS 

4. Alcohol 

consumption 

4.1.   Current 

4.2.  Former 
4.3.  Never   

 
00(0) 

02(7) 

28(93) 

 
01(3) 

02(7) 

27(90) 

 
 

0.25 

 
 

2 

 
 

0.88NS 

5. Tobacco chewing 

5.1.  Current  
5.2.  Former 

5.3.  Never  

 

02(7) 
01(3) 

27(90) 

 

05(17) 
00(0) 

25(83) 

 

 
1.59 

 

 
2 

 

 
0.74NS 

 

          χ² (1)= 3.84, χ² (2)=5.99 , χ² (3)=7.82                                  NS- not significant (p>0.05) 

Thus both experimental and control group were homogenous and comparable in terms of demographic variables 

before administering oral care [Table 1]. 

 

TABLE 2Chi-square showing comparison of experimental and control group  in terms of clinical 

variables 

                                                                                                                                                     N=60 
Sample characteristics Experimental 

group 

Control group Chi/ya

tes 

df p-

value 

 f(%) f(%)    

Clinical Variables      

1. Diagnosis  

1.1.   Cardiovascular system 

1.2.   Respiratory system 
1.3.   Renal system 

1.4.   Gastrointestinal system 

1.5.   Neurological system 
1.6.   Endocrine system 

 

11(37) 

03(10) 
03(10) 

05(17) 

04(13) 
01(03) 

 

07(23) 

01(03) 
03(10) 

07(23) 

07(23) 
02(07) 

 

 

 

 

 

1.53 

 

 

 

 

 

6 

 

 

 

 

 

0.96NS 
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1.7.   Musculoskeletal  System 

2. Drugs prescribed  

03(10) 03(10) 

2.1.   Antihypertensive  

2.1.1. Yes  
 

14(47) 
 

10(33) 
 

1.11 

 

1 
 

0.29NS 

2.2. Corticosteroids 

2.2.1. Yes 
 

 08(27) 
 

07(23) 

 

 
0.09 

 
1 

 
0.77NS 

2.3. Antibiotic   

2.3.1. Yes 
 

19(63) 
 

17(57) 
 

0.28 
 
1 

 
0.59NS 

2.4. Antihistamines 

2.4.1. Yes 

 

04(13) 

 

08(27) 

 

1.67 

 

1 

 

0.19NS 

2.5. Multivitamin 

2.5.1.  Yes  

 

07(23) 

 

04(13) 

 

1.002 

 

1 

 

0.32NS 

2.6. Diuretics 

2.6.1. Yes  
 

17(57) 
 

14(47) 
 

0.106 
 
1 

 
0.44NS 

2.7. Morphine 

2.7.1.  Yes   
 

09(30) 
 

13(43) 
 

0.05 
 
1 

 

 
0.82NS 

2.8. Antidepressant  

2.8.1.   Yes  
 

04(13) 
 

05(17) 
 

0.13 
 
1 

 
0.72NS 

3. Client with  

3.1.   Nasogastric tube  

3.2.   Central venous catheter 

3.3.   Ventilator  
3.4.   Any other 

 
07(23) 

01(03) 

06(20) 
16(53) 

 
5(17) 

01(03) 

10(33) 
14(47) 

 
 

 

1.18 

 
 

 

3 

 
 

 

0.76NS 

4. Gag reflex 

4.1.  Present 

 

18(60) 

 

12(40) 

 

2.40 

 

1 

 

0.12NS 

5. Swallowing reflex 

5.1.  Present  

 

19(63) 

 

12(40) 

 

3.27 

 

1 

 

0.07NS 

6. GCS Scores 
6.1.  ≤ 8 

  6.2.  9-12 
  6.3.  ≥13  

 

06 (20) 

06(20) 
18(60)  

 

10 (33) 

04(13) 
16 (53)  

 

 

1.52 

 

 

2 

 

 

0.47
NS

 

 

CVS- Cardiovascular system, GI= Gastrointestinal system, GCS= Glasgow coma scale 

χ² (1)= 3.84, χ² (2)=5.66, χ² (3)= 7.82, χ² (6)= 12.59,                                          NS- not significant (p>0.05) 

Thus both experimental and control group were homogenous and comparable before administering oral care 

with respect to clinical variable [Table 2]. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 2:  Cone diagram showing comparison of oral health assessment scores before and after providing oral 

care in terms of oral health status in experimental and control group. 

 

In experimental group, mean oral health status score was 13.43 before providing oral care and declined 

to 6.10 after providing oral care. The computed „t‟ value („t‟=20.38,p=0.001) was found to be statistically 

significant at 0.05 level of significance. 

            In control group, mean oral health status score was 12.90 before providing oral care and declined to 

11.57 after providing oral care. The computed„t‟ value („t‟=4.89,p=0.003) was found to be statistically 

significant at 0.05 the level of significance. Thus there was significant reduction in oral health status scores of 
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experimental and control group after providing oral care which shows that oral health status of self care deficit 

clients significantly improved after providing oral care shown in (figure 2). 

 
Figure 3: Bar diagram showing comparison of experimental and control group in terms of areas of oral health 

status after administering oral care. 

 

Thus, there was significant difference in oral health status of experimental and control group in all the 

areas of oral health status after administering oral care. Therefore the oral care with 0.2% chlorhexidine was 

effective improving oral health status in all areas of oral health. 

 

 
 

Figure 4:Cylindrical diagram showing comparison of experimental and control group after administration of 

oral care in terms of oral microbiological colony count 

 

The mean oral bacteriological count of Candida (50.93 versus 217.37 ), Moraxella Catarrhalis (44.70 

versus 185.83 ), Alpha Hemolytic Streptococci (52.77 versus 183.80), Klebsilla (55.63 versus 178.10) and 

CoNS (64.5 versus 186.60 ) was significantly lower in experimental group than control group ( p <0.05).   

           The study found that there was significant difference in experimental group and control group with 

respect of microbiological colony count of candida, moraxella, Alpha Hemolytic Streptococci, Klebsiella and 

CoNS after administering oral care. The microbiological colony count in experimental group was significantly 

lower than that of control group. Therefore, 0.2% chlorhexidine was more effective in reducing the 

microbiological colony count of Candida Albican, Moraxella Catarralis, Klebsiella, Alpha Hemolytic 

Streptococci and CoNS shown in (figure 4). 

Study also found that the oral care with 0.2% chlorhexidine was effective in reducing oral 

microbiological colony count of Candida Albican, Moraxella Catarralis, Alpha Hemolytic Streptococci, 

Klebsiella and CoNS in experimental group rather than the oral care with normal saline was effective in 

reducing oral microbiological colony count of Moraxella Catarralis, Alpha Hemolytic Streptococci and CoNS 

but was not significantly effective in reducing Candida Albican and Klebsiella in control group.  

 

IV. Discussion" 
Oral infections such as tooth decay and periodontal disease are perhaps the most common bacterial 

infections in critically ill clients. In the United States the annual cost for the symptomatic treatment of oral 

infections, about 24 billion dollars in 2006.
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In the present study, there was significant difference (t=8.90, p=0.001) in oral health status in 

experimental (6.10±0.80) and control group (11.57±3.27) after administering 0.2% chlorhexidine and oral 

routine care. Similarly, Nancy J. Ames et al (2006) studied effects of systematic oral care with 0.2% 

chlorhexidine and normal saline in critically ill patients and found that scores on the Beck Scale differed 

significantly (F = 4.79, p = .01) in control group and the systematic oral care group. Unlike the control group, 

the treatment group had decreasing scores on the Beck Scale.
  

The results of this study show significant difference in experimental and control group in terms of all 

the areas including lips (t=3.88, p=0.003), gingiva (t=3.39, p=0.001), tongue (t=7.89, p=0.001), teeth (t=6.78, 

p=0.001) and saliva (t=6.67, p=0.001) of oral health status after administering oral care. Similarly study done by 

A. H. Meckel, (2009) who studied the comparison of antibacterial mouthrinses: effects of chlorhexidine, 

phenolics, and sanguinarine on dental plaque and gingivitis and found that rinsing with 0.2% Chlorhexidine had 

significantly less gingivitis (31% reduction), gingival bleeding (39% reduction), and plaque (49% reduction) and 

was significantly better than Normal saline and Sanguinarine oral rinse (P < 0.05).In this study, 0.2% 

chlorhexidine oral care was effective in significantly reducing all oral microbes whereas oral routine care with 

normal saline was effective in reducing only 3 out of 5 microbes. This finding is  consistent with the another 

study conducted by  Mirelle Koeman et al (2010), concluded that 0.2% CHX oral care provided significant 

reduction in oropharyngeal colonization of both gram-negative and gram-positive microorganisms.
[]
 Another 

study done by F. Fourrier, (2009) studied the effect of dental plaque antiseptic decontamination of plaque 

colonization by aerobic nosocomial pathogens and nosocomial infections and found that an antiseptic 

decontamination of dental plaque with a 0.2% chlorhexidine oral care decreases dental bacterial colonization, 

and reduce the incidence of nosocomial infections in ICU patients. Similarly Bopp M (2006) who determined 

the effect of gingival and dental plaque antiseptic decontamination on nosocomial infections acquired in the 

intensive care unit and found that  antiseptic decontamination with 0.2% chlorhexidine(two times a day)  was 

significantly effective in experimental group than control group. 

 

V. Conclusion 
The findings of the this study revealed that, 0.2% CHX was more effective than oral routine care in 

improving oral health status and decreasing oral microbiological colony count in self care deficit clients. 

Therefore, it is recommended to use 0.2% chlorhexidine for maintaining oral hygiene in self care deficit clients. 
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