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Need and Significance of the Study  

To date, a standard for pin site care that has been 

proven to be effective in preventing infection has 

yet to be identified. There is very little evidence to 

say that which pin site care regimen is best to 

reduce the infection rates. So an attempt is made 

to see that which existing practices are better for 

prophylaxis of pin site infection cases. Preventing 

infection of skeletal pin sites of patients with 

skeletal traction pins or external fixator pins is a 

nursing priority. Being nursing personnel, it is a 

need to find out the most effective protocol to 

reduce the number of pin site infection cases. This 

motivated me to do study on this topic.   

This study is undertaken to high-lighten the 

effective protocol in preventing of pin site 

infection. The  study  will be  useful  for the  

nurses  to  enlighten  their  knowledge  regarding  

pin site   care  and  observation. By  that  it  helps  

prevention  of pin site  infection  among  patients  

who are  in external skeletal fixators. If the pin 

care has been properly done, the skin will rapidly 

heal around the pins and the discharge stops. It is 

therefore important to identify pin site infection 

earlier. Special care of the fixator and pin tracts 

are necessary to prevent infection and 

unsuccessful healing of the fracture. If the pin care 

has been properly done, the skin will rapidly heal 

around the pins and the discharge stops. It is 

therefore important to identify pin site infection 

earlier.  

 

Statement of the Problem  

A study to assess the effectiveness of pin site care 

with normal saline versus povidone iodine on Pin 

Site Infection among patients with external 

skeletal fixators admitted in a tertiary care hospital 

,Thiruvananthapuram.  

 

Objective of the Study  

To find out the effectiveness of normal saline 

versus povidone iodine on Pin Site Infection 

among patients with external skeletal fixators 

admitted in a tertiary care hospital, 

Thiruvananthapuram.  
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Hypotheses  

H0: There is no difference on proportion of pin 

site infection among experimental group and 

control group.  

There is a difference on proportion of pin site 

infection among experimental group and control 

group.  

 

Operational Definitions  

Effectiveness: Effectiveness is the difference in 

proportion  of  Pin Site Infection  by applying pin 

site care with Normal saline  versus povidone 

iodine among patients with external skeletal 

fixators as measured by Checkett’s and 

Otterburn’s grading system and, culture & 

sensitivity reports of pin site swab.  

Pin Site Infection:  Pin Site Infection is the 

adverse tissue reaction to the presence of a 

skeletal pin that requires lancing of skin. In this 

study it refers to varying degrees  of skin changes 

around the external fixators, as  measured by  

Checkett’s and Otterburn’s grading system 

,culture and sensitivity reports of pin site  swab 

and radiological examination(X ray).  

External Skeletal Fixator:  It consists of rigid 

external frame attached to percutaneous metal 

pins inserted through the soft tissue and bone and 

skeletal traction pin, used to manage complex 

fractures.  

Patients with External Skeletal Fixator:  

Patients who had external skeletal fixator in 

extremities admitted in orthopaedic wards, 

Government Medical College Hospital, 

Thiruvananthapuram.  

Pin site care with Normal saline:  Pin site care 

with normal saline is refers to cleansing of pin site 

with 0.9 % normal saline thrice daily   for a period 

of 2 weeks followed by  application of  normal 

saline soaked gauze  under aseptic  precautions.   

Pin site care with povidone iodine: Pin site care 

with povidone iodine refers to cleansing of pin 

site care with 5% povidone iodine solution thrice 

daily for a period of 2 weeks followed by 

application of povidone iodine soaked gauze 

under aseptic precautions.  

Conceptual Framework  

The investigator adopted Modified Imogene 

King’s Goal Attainment Theory (1981) based on 

the personal & interpersonal systems including 

interaction, perception, judgment, action, reaction 

and transaction. The investigator adopted goal 

attainment as a basic theory for conceptual 

framework, which is aimed at effectiveness of pin 

site care with normal saline versus povidone 

iodine on pin site infection. This involves 

interaction between the researcher and the patients 

with external skeletal fixator.   

Six major concepts describe these phenomena:  

Perception; It refers to people’s representation of 

reality. Here the patients perceived the need of pin 

site care.   

Judgment; Judgment is decision which is made. 

Here the researcher decides to provide pin site 

care and patient decided to accept the pin site 

care.    

Action; This refers to the changes that have to be 

achieved. The researcher action is to assess the 

level of pin site infection by checkett’s and otter 

burns grading system and then patients decided to 

receive the pin site care.   

Reaction; Reaction helps in setting a mutual goal. 

In this study the researcher and patients set a 

mutual goal. Here the mutual goal is plan to 

reduce the pin site infection.  

Interaction; If refers to the verbal and non verbal 

communication between one individual or 

between two or more individual who involve goal 

directed perception. Here the researcher 

encourages the patients with external skeletal 

fixator to receive pin site care with normal saline 

and povidone iodine  on pin site infection.    

Transaction; This is the achievement of a goal. 

Here the researchers goal is achievement of the 

reduction in level of pin site infection and 

evaluate the effectiveness of  pin site care with 

normal saline versus povidone  iodine  by using 

checkett’s and otter burn’s grading system.   

 

 

 



 

Joby Krishna et al JMSCR Volume 08 Issue 05 May 2020 Page 438 
 

JMSCR Vol||08||Issue||05||Page 436-449||May 2020 

Methodology  

Research methodology involves the steps, 

procedure and strategies for gathering and  

analysing the data in a research investigation. 

Research methodology is a process for collecting, 

analysing and interpreting information to answer 

the question
25

. 

This chapter deals with the methodology adopted 

for the study. It includes research approach 

adopted, research design, setting of the study, 

population, sample and sample size, sampling 

technique, development of the tool, method of 

data collection and plan for analysis.  

Research approach  

Quantitative approach.  

Research design  

The research design selected for this study is post-

test only control group  design.  

Outcome variables 

Proportion of Pin Site Infection. 

Schematic representation of the study  

It is presented in figure 2.  

 

 
Setting of the study   

The setting refers to the area where the study was 

conducted
60

.The study was conducted in Govt. 

Medical College Hospital, Thiruvananthapuram.    

Population  

In present study, the population comprised of 

persons with external skeletal fixators admitted, 

Govt .Medical College Hospital, 

Thiruvananthapura. 

Sample 

Person with external skeletal fixators admitted in 

orthopaedic wards, Govt. Medical College 

Hospital, Thiruvananthapuram. 

Sampling Procedure 

Samples were selected consecutively based on 

inclusion criteria   
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Sample Size 

Sample size is calculated based on formula,    

n=         (Z1-α/2+ Z1-β )²{ P1 (1-P1)+P2(1-P2)} 

 (P1- P2)² 

 

P1:  Proportion of pin site infection in the first 

group P2:  Proportion of pin site infection in the 

second group α:  Significance level β: Type 2 

error  

1-β:  Power   

According to the similar study "Empirical 

evidence of pin site care practices” conducted by 

Sharma SK, Gupta JV, Walia I and Sen RK10.                              

Pin site 

infection 

rate  

Povidone iodine 

group 

Normal saline 

group 

56.97  % 30 % 

    Here P1 : 56.97%  

  P2 : 30%  

              α:    5%             

             β:20%  

           1-β :  Power =80%  

 

n=          (1.96+0.84){56.97(1-56.97)+30(1-30) 

                             (56.97-30)² 

 n =52 which can be rounded off to 60. 

 

Sampling Criteria  

Inclusion Criteria   

 Patients who were receiving same types of 

antibiotics and on first Post- operative day.  

 Participants willing for study.  

Exclusion Criteria   

 Participants with diabetes mellitus and 

peripheral occlusive vascular disease 

(POVD).  

 Participants with change in antibiotics 

during the post- operative period.   

 Participants with poly trauma  

Tools and Technique 

In research process the methods and procedures 

employed for the collection of the data are called 

technique and the instruments used are called 

tools. The following tools were selected to collect 

the data. 

Tool 1: Interview schedule to determine the socio 

personal data and clinical data.  

Tool 2: Chechett’s and Otterburn’s grading 

system.  

Tool 3: Culture and sensitivity   results of pin site 

swab to determine the proportion of Pin Site 

Infection.  

Tool 4: Radiological examination (X -ray) to 

determine bone infection.  

 

Development or Selection of the tools  

An intense search of related literature and 

extensive consultation with experts in the field of 

orthopaedic nursing was done in selecting an 

appropriate tool. The items of the tool were 

collected, scrutinized, selected and checked for 

any overlapping, cross checking was done and 

modification made in consultation with experts 

from  medical surgical nursing and Orthopaedics. 

An interview schedule was used to collect socio- 

personal and clinical data, observation technique 

was used to determine the proportion of Pin Site  

Infection by using Chechett’s and Otterburn’s 

grading system .The tool was initially written in 

English and then the validated tool was given to 

language experts for translating to Malayalam to 

facilitate data collection. The language validity 

was determined by retranslating the tool by 

language experts.   

Description of Tool  

Tool 1: Interview schedule to determine the socio 

personal data and clinical data.  

Interview schedule consisted of two sections.  

Section A: Socio-personal data  

Section A consisted of 6 items including Age, 

Sex, Occupation, Dietary habits and  

Adverse health habits collected by using 

structured interview schedule.  

Section B: Clinical data   

Section B consisted of 6 items including. location 

of fracture ,fracture type, location of the external 

skeletal  fixator, pin type of the external skeletal  

fixator, number of pins in external  skeletal 

fixator, comorbidities, date of admission  and  
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date of surgery  assessed by reviewing the record 

and interview schedule .  

Tool 2: Observation technique to determine the 

proportion of Pin Site Infection among patients 

with external skeletal fixators by using Chechett’s 

and Otterburn’s grading system.  

Tool 3  

Culture and sensitivity results of pin site swab to 

determine the proportion of Pin Site Infection..  

Tool 4  

Radiological examination (X -ray) to determine 

bone infection.  

Content Validity  

To ensure content validity of the tool it was 

submitted to 5 experts from the field of Nursing 

and Department of orthopaedics. Based on their 

suggestions necessary modifications were made 

and the tool was finalized with the help of guide. 

Pilot Study  

After getting the approval from Institutional 

Research committee, Institutional  

Ethics Committee, Kerala University of Health 

Sciences, Head of Department of Orthopaedics, 

Medical Superintendent in Govt. MCH, 

Thiruvananthapuram, the pilot study was 

conducted in orthopaedic wards 14,15,20 and 7 of 

Govt. MCH  

Thiruvananthapuram for the period of 1 week 

starting from 25/11/2019 to 30/11/2019. It was 

conducted among 6 patients with external skeletal 

fixators. The data were amenable to statistical 

analysis and the study was found feasible.  

The following modifications were made after the 

pilot study:  

Hypotheses changed into   

H0: There is no difference on proportion of  pin 

site infection among  experimental  group and 

control group.  

H1: There is a difference on proportion of pin site 

infection among  experimental group  and  control  

group .  

Data Collection Process  

After getting the approval from Institutional 

Research committee, Institutional  

Ethics Committee, Kerala University of Health 

Sciences, Head of Department of Orthopaedics, 

Medical Superintendent in Govt. MCH, 

Thiruvananthapuram, the data collection was 

conducted in orthopaedic  wards 14,15,20 and 7 of 

Govt. MCH, Thiruvananthapuram from 06/ 01 / 

2020 to 15/ 02 /2020. A total of 60 participants 

were selected consecutively based on the 

inclusion criteria. After the brief introduction, the 

investigator explained the purpose of study and 

ensured the comfort of study participants at 

bedside during the process of data collection. 

Informed signed consent was obtained from the 

participants, who were willing to participate in 

this study and assured the confidentiality of data 

being collected. The socio-personal  and clinical 

data  were collected by interview schedule and 

record review and it took around 10 minutes to 

collect all data from each sample. Provided pin 

site care with povidone iodine versus normal 

saline and assess the Pin Site Infection by using 

Chechett’s and Otterburn’s grading system. 

Culture and sensitivity of pin site swab to 

determine the Pin Site Infection.  

Data Analysis  

The collected data were analysed using 

appropriate descriptive and inferential statistics 

with the help of Statistical Package for the Social 

Sciences (SPSS) version 16.  

1. Socio- personal and clinical variables would be 

analysed using frequencies and percentages.   

2. Proportion of Pin Site Infection would be 

obtained by chi square test.  

This chapter dealt with the research methodology 

and the process of data collection.  

The next chapter deals with analysis and 

interpretation of the collected data.  

 

Analysis and Interpretation  

Analysis is the process of organizing data in such 

a way that the research question can be answered. 

The data were collected from 60 participants with 

external skeletal fixators, organized, tabulated and 

subjected to descriptive and inferential statistical 

analysis. The obtained data had been analysed and 
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organized based on the objective of the study 

under the following sections. Socio-personal and 

clinical variable of participants with external 

skeletal fixators were analysed by frequencies and 

percentages. Proportion of Pin Site Infection was 

analysed by chi square test.  

Section 1: Distribution of participants according to 

their socio demographic variables.    

Section 2: Distribution of participants according to 

their clinical data. 

Section 3: Description of participants with 

external skeletal fixators according to the level of 

pin site infection for experimental group and 

control group.  

Section 4:  Effectiveness of pin site care with 

normal saline versus povidone iodine.   

 Section 5: Comparison between the effectiveness 

of pin site care with normal saline versus 

povidone iodine.      

 

Section 1 This section deals with socio- 

demographic variables such as age, sex, 

occupation, dietary pattern and adverse health 

habits   

 

 

Table 1 Frequency distribution and percentage of participants with external skeletal fixators according to 

age                                                                                                                                    (n=60)  

 

Age in years 

Group 

Total Experimental Control 

f % f % f % 

18-25 

26-30 

31-40 

41-50 

>50 

Total 

5 

5 

2 

4 

14 

30 

16.7 

16.7 6.7 

13.3 

46.7 

100.0 

5 

4 

2 

7 

12 

30 

16.7 

13.3 

6.7 

23.3 

40.0 

100.0 

10 

9 

4 

11 

26 

60 

16.7 

15.0 

6.7 

18.3 

43.3 

100.0 

                             Chi square=1.08    df =4    p=0.897  

 

Table 1 depicts that 43.3% of participants belonged to the age group of >50 Years. Only 6.7 % participants 

belonged to the age group of 31-40 years.  

 

Table 2 Frequency distribution and percentage of participants with external skeletal fixators according to 

sex  

                                                                                                                                                  (n=60)  

Sex  

Group 

Total Experimental Control 

f % f % f % 

Male  

Female  

Total  

27 

3 

30 

90.0 

10.0 

100.0 

25 

5 

30 

83.3 

16.7 

100.0 

52 

8 

60 

86.7 

13.3 

100.0 

                       Chi square=0.577   df=1   p=0.448  

Table 2, shows that 86.7 % of the participants were males 
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Table 3 Frequency distribution and percentage of participants with external skeletal fixators according to 

occupation                                                                                            (n=60)                          

Occupation  

Group 

Total Experimental Control 

f % f % f % 

Unemployed  

Professional  

Agriculture  

Manual labour  

Technical  

Business  

Others  

Total  

7 

0 

6 

5 

1 

3 

8 

30 

23.3 

0.0 

20.0 16.7 

3.3 

10.0 

26.7 

100.0 

7 

1 

6 

10 

1 

3 

2 

30 

23.3 

3.3 

20.0 33.3 

3.3 

10.0 

6.7 100.0 

14 

1 

12 

15 

2 

6 

10 

60 

23.3 

1.7 

20.0 25.0 

3.3 

10.0 

16.7 

100.0 

                                  Chi square=6.3   df =6   p=0.394  

Table 3 illustrates that 25 % of participants were manual labours. Only 1.7 % participants were 

professionals.  

 

Table 4 Frequency distribution and percentage of participants with external skeletal fixators according to 

dietary pattern                                                                                                                   (n=60)  

Diet  

Group  

Total Experimental Control 

f % f % f  % 

Vegetarian  

Non vegetarian  

Total  

2 

28 

30 

6.7 

93.3 

100.0 

2 

28 

30 

6.7 

93.3 

100.0 

 4 

56 

60 

6.7 

93.3 

100.0 

                          Chi square=0.000   df=1   p=1.000  

It is inferred from table 4 that 93.3% participants were non vegetarians.  

 

Table 5 Frequency distribution and percentage of participants with external skeletal fixators according to 

smoking                                                                                                                               (n=60)  

Smoking  

Gr oup 

Total Experimental Control 

f % f % f % 

No  

Yes  

Total  

19 

11 

30 

63.3 36.7 

100.0 

20 

10 

30 

66.7 33.3 

100.0 

39 

21 

60 

65.0 35.0 

100.0 

                          Chi square=0.073    df=1   p=0.787  

From table 5 it is obvious that 65 % participants have no habit of smoking. 

 

Table 6 Frequency distribution and percentage of participants with external skeletal fixators according to 

alcoholism                                                                                                                          (n=60)  

Alcoholism  

Gr oup 

Total Experimental Control 

f % f % f % 

No  

Yes  

Total  

18 

12 

30 

60.0 

40.0 

100.0 

20 

10 

30 

66.7 

33.3 

100.0 

38 

22 

60 

63.3 

36.7 

100.0 

                        Chi square=0.287   df=1    p=0.592  

Table 6 shows that 63.3 % participants have no habit of alcoholism.  
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Table 7 Frequency distribution and percentage of participants with external skeletal fixators according to 

betel chewing                                                                                                           (n=60)  

Chewing  

Gr oup 

Total Experimental Control 

f % f % f % 

No  

Yes  

Total  

28       2 

30 

93.3 

6.7 100.0 

27 

3 

30 

90.0 10.0 

100.0 

55 

5 

60 

91.7 

8.3 100.0 

                    Chi square=0.218   df=1   p=0.640  

It is highlighted in table 7 that 91.7 % of participants have no habit of betel chewing.  

 

Section 2 This section deals with clinical variables such as location of fracture ,type of fracture, location of 

external skeletal fixator, pin type of external skeletal fixator, ,number of pins in external skeletal fixator, 

comorbidities.  

Table 8 Frequency distribution and percentage of participants with external skeletal fixators according to 

location of fracture.                                                                                                      (n=60)   

Fracture location  

Gr oup 

Total Experimental Control 

f % f % No % 

Upper extremity  

Lower extremity  

Total  

3 

27 

30 

10.0 

90.0 

100.0 

0 

29 

30 

3.3 

96.7 

100.0 

3 

57 

60 

5.0 

95.0 

100.0 

                           Chi square =0.351   df=1  p=0.554  

Table 8 illustrates that 95 % of fracture located in lower extremity.  

 

Table 443 Frequency distribution and percentage of participants with external skeletal fixators according to 

type of fracture.                                                                                                   (n=60)  

Type of fracture  

Gr oup 

T otal Experimental Control 

f % f % f % 

Open  

Closed  

Total  

8 

22 

30 

26.7 

73.3 

100.0 

18 

12 

30 

60.0 

40.0 

100.0 

26 

34 

60 

43.3 

56.7 

100.0 

                                    Chi square=6.8   df=1   p=0.009  

Table 9 illustrates that 56.7 % of fractures are open fractures. 

 

Table 443 Frequency distribution and percentage of participants with external skeletal fixators according to 

location of external skeletal fixator                                                                           (n=60)  

External skeletal fixator  location 

Group  

Total Experimental Control 

f % f % f  % 

Humerus  

Tibia  

Femur  

Fibula  

Ankle  

Feet  

Total  

3 

16 

0 

3 

6 

2 

30 

10.0 

53.3 

0.0 

10.0 

20.0 

6.7 100.0 

0 

15 

2 

1 

4 

8 

30 

0.0 

50.0 

6.7 

3.3 

13.3 

26.7 

100.0 

 3 

31 

2 

4 

10 

10 

60 

5.0 

51.7 

3.3 

6.7 

16.7 

16.7 

100.0 

                 Chi square=10.0  df=5   p=0.074  

Table 10 illustrates that 51.7 % of external skeletal fixator located in tibia.  



 

Joby Krishna et al JMSCR Volume 08 Issue 05 May 2020 Page 444 
 

JMSCR Vol||08||Issue||05||Page 436-449||May 2020 

Table 444 Frequency distribution and percentage of participants with external skeletal fixators according to 

pin type of external skeletal fixator                                                                              (n=60)  

Pin type of ESF  

Group 

Total Experimental Control 

f % f % f % 

Schanz  

Kirschner  

Total  

18 

12 

30 

60.0 

40.0 

100.0 

20 

10 

30 

66.7 

33.3 

100.0 

38 

22 

60 

63.3 

36.7 

100.0 

                           Chi square =0.287   df=1   p=0.592  

Table 11, shows that 63.3 % of pins were schanz pin.  

 

Table 12 Frequency distribution and percentage of participants with external skeletal fixators according to 

number of pins in external skeletal fixator.                                                                  (n=60)  

No of pins in ESF  

Gr oup 

Total Experimental Control 

f % f % f % 

1-3  

4-7  

8-11  

Total  

13 

16 

1 

30 

43.3 53.3 

3.3 100.0 

17 

11 

2 

30 

56.7 36.7 

6.7 100.0 

30 

27 

3 

60 

50.0 45.0 

5.0 100.0 

                           Chi square=1.8   df=2   p=0.408  

Table 12, shows that 45 % of  participants have 4-7 pins in external skeletal fixator.  

 

Table 13 Frequency distribution and percentage of participants with external skeletal fixators according to 

comorbidity.                                                                                                                  (n=60)  

Comorbidity  

Group 

Total Experimental Control 

f % f % f % 

Nil  

Hypertension  

Others  

Total  

23 

7 

0 

30 

76.7 

23.3 

0.0 100.0 

18 

9 

3 

30 

60.0 30.0 

10.0 

100.0 

41 

16 

3 

60 

68.3 

26.7 

5.0 100.0 

                          Chi square=3.9   df=2   p=0.145  

Table 13, shows that 68.3 % of participants have no comorbidities 

 

Section 3 Proportion of Pin Site Infection.  

This section includes frequency and percentage distribution of Pin Site Infection.  

 

Table 14 Frequency distribution and percentage of minor infection.  

                                                                                                                                  (n=60)  

Minor infection  

Group 

Total Experimental Control 

f % f % f % 

No infection  

Minor infection  

Total  

27 

3 

30 

90.0 

10.0 

100.0 

25 

5 

30 

83.3 

16.7 

100.0 

52 

8 

60 

86.7 

13.3 

100.0 

                          Chi square=0.577   df=1   p=0.448  

Table 14, shows that 86.7 % of participants have no minor infections developed.  
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Table 15 Frequency distribution and percentage of major infection 

                                  (n=60)  

Major infection  

Group 

Total Experimental Control 

f % f % f % 

No infection Total  30 100.0 30 100.0 60 100.0 

30 100.0 30 100.0 60 100.0 

Table 14, shows that 100 % of participants have no major infections developed.  

 

Table 16 Frequency distribution and percentage of Pin site Infection according culture and sensitivity of pin 

site swab.                                                                                                                                  (n=60)  

Culture and sensitivity of pin site 

swab  

Group 

Total Experimental Control 

f % f % f % 

 Infection Absent  

 Infection Present  

Total  

30 

0 

30 

100.0 

0.0 100.0 

29 

1 

30 

96.7 

3.3 100.0 

59 

1 

60 

98.3 

1.7 100.0 

                     Chi square=1.01   df=1   p=0.313  

Table 16, shows that 98.3% of participants have no infections developed.  

 

Table 17 Frequency distribution and percentage of bone infection.  

                                                                                                                                  (n=60)  

Radiological  

examination for bone  Infection 

Group 

Total Experimental Control 

f % f % f % 

No infection Total  30 100.0 30 100.0 60 100.0 

30 100.0 30 100.0 60 100.0 

Table 17, shows that 100 % of participants have no infections developed.  

 

Section 4 Effectiveness of pin site care with normal saline versus povidone iodine    

Table 18 Frequency distribution and percentage of pin site infection.  

(n=60)  

 

Level of infection   

Group   

Total Experimental  Control 

f % f  % f % 

No infection  

Minor infection  

Major infection  

Total  

27 

3 

0 

30 

90 

10 

0 

100 

25 

5 

0 

100 

 83.3 

16.7 

0 

100 

52 

8 

0 

60 

86.7 

13.3 

0 

100 

 

Table 18 depicts that 10% of participants had 

developed minor infection in pin site care with 

normal saline and 13.3% of participants had 

developed minor infection in pin site care with 

povidone iodine.  

 

Results  

This chapter given a brief description on major 

findings of the study based on objectives of the 

study. The present study was intended to 

determine the effectiveness of pin site care with 

normal saline versus povidone iodine on pin site 

infection among patients with external skeletal 

fixators.  
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Objectives  

To find out   the effectiveness of normal saline 

versus povidone iodine on Pin  

Site Infection among patients with external 

skeletal fixators.   

 

Results  

Major findings of the present study are the 

following  

• Total 43.3% of participants belonged to 

the age group of >50, only 6.7 % 

participants  belonged to the age group of 

31-40 years,16.7% participants belonged 

to the age group of 18-25 years , 15 % 

belonged to 26-30 years,18.3 % belonged 

to age group of 41-50 years.  

• 86.7 % of the participants were males and 

remaining 13.3 % were females  

• 25 % of participants were manual labours. 

Only 1.7 % participants were 

professionals. 23.3% participants were 

unemployed, 20%were had agriculture, 

3.3% were technical workers, 10 % were 

business man , 

16.7% were  had other jobs.  

• 93.3% participants were non vegetarians 

and 6.7 % were non vegetarians.  

• 65 % participants have no habit of 

smoking and 35 % participants have  habit 

of smoking.  

• 63.3 % participants have no habit of 

alcoholism and 36.7% participants have 

habit of alcoholism. 

• 91. % of participants have habit of betel 

chewing and 8.3% of participants have 

habit of betel chewing.  

• 95 % of fracture located in lower extremity 

and 5% located in lower extremity.  

• 56.7 % of fractures are open fractures and 

43.3% are open fractures.  

• 51.7 % of external skeletal fixator located 

in tibia, 5% in humerus, 3.3% in femur, 

6.7% in fibula, 16.7 % in  ankle  and 16.7 

% in  feet .  

• 63.3 % of pins were schanz pin and 36.7 % 

of pins were K wires. 

• 45 % of participants had 4-7 pins, 50 % of 

had 1-3 pins and 5 % had 8-11 pins  in 

external skeletal fixator.  

• 68.3 % of participants have no 

comorbidities, 26.7 % of had hypertension 

and 5% had other comorbidities.  

• 86.7 % of participants have no minor 

infections developed, 13.3% of  

participants had developed  minor  

infections.  

• 100 % of participants had no major 

infections developed.  

• 100 % of participants have no infections 

developed in radiological examination.  

 

Discussion, Summary and Conclusion  

This chapter gives a brief account of present study 

findings, including discussion of the research 

findings, summary, conclusion drawn from the 

findings, nursing implications, limitations of the 

study and recommendations for the future studies.  

The focus of study was to assess the effectiveness 

of pin site care with normal saline versus 

povidone iodine on Pin Site Infection among 

patients with external  skeletal fixators admitted in 

a tertiary care hospital, Thiruvananthapuram.  

A post-test only control group design was adopted 

in this study. The data were collected from 60 

persons with external skeletal fixators.  

 

Discussion  

The present study was aimed to assess the 

effectiveness of pin site care with normal saline 

versus povidone iodine on Pin Site Infection 

among patients with external skeletal fixators. The 

findings of the present study have been discussed 

in terms of objectives.  

 

Summary  

The present study was aimed to assess the 

effectiveness of pin site care with normal saline 

versus povidone iodine on Pin Site Infection 

among patients with external skeletal fixators 
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admitted in a tertiary care hospital, 

Thiruvananthapuram. The conceptual framework 

used in the study was based on Modified Imogen 

king’s goal attainment theory. The tool used was 

an interview schedule to determine the 

sociodemographic data and clinical data, 

observation for determination of Pin Site 

Infection.  A pilot study was conducted among 6 

participants showed that the data were amenable 

to statistical analysis and study was found 

feasible.  

77 

Data were collected from 60 participants selected 

consecutively from inpatient department of 

Orthopaedics (ward 14,15, 20,7) of tertiary care 

hospital, Thiruvananthapuram for period of 6 

weeks. Data collected were organized and 

analysed using descriptive and inferential 

statistics. The result showed that 10% participants 

in normal experimental group had developed Pin 

Site Infection   and 16.7% participants in control 

group. So pin site care with normal saline is 

effective on Pin Site Infection.  

 

Conclusion  

The purpose of the study was to assess the 

effectiveness of pin site care with normal saline 

versus povidone iodine on Pin Site Infection  

among patients with external  skeletal fixators  . 

The study findings revealed that proportion of Pin 

Site    

Infection is 10 % in experimental group and 16.7 

% in control group.  

 

References  

1. P R Asalatha and Deepa ,Text book of 

Anatomy and Physiology ,Jaypee brothers 

medical publoshers,page no;112-116.  

2. G.P. Cherepanov, Mechanics of brittle 

fracture; International Journal of Fracture 

12, Nauka Publishers, Moscow 785–787 

(1976) .  

3. https://www.who.int/news-room/fact-

sheets/detail/road-traffic-injuries 

4. Traffic accidents, NCRB 2016 Report, 

Chapter 1A: Traffic Accidents, 

Government of India.  

5. G. Gururaj (2008), Road traffic deaths, 

injuries and disabilities in India: Current 

scenario, The National Medical Journal of 

India, volume 21, no 1, page 116  

6. Goel, Rahul (2018). "Modelling of road 

traffic fatalities in India". Accident 

Analysis & Prevention. Elsevier BV. 112: 

105–115.   

7. Road traffic deaths and proportion of road 

users by country/area, who (2015 report)  

8. WHO, ed. (2015). Global Status Report on 

Road Safety 2015 (PDF) (official report). 

Geneva: World Health Organisation 

(WHO). pp. vii, 1–14, 75ff (countries), 

264–271 (table A2), 316–332 (table A10). 

ISBN 978-92-4-156506-6. Retrieved 27 

January 2016.  

9. Anil Radhakrishnan, When roads wreak  

devastation, The Hindu, 

Thiruvananthapuram, march 10, 2019.  

10. Ren-Hao Pan, Nien-Tzu Chang, Dachen 

Chu, Kuo-Fang Hsu, Yuan-Nian Hsu, Jin-

Chyr Hsu, Lin-Yu Tseng  and Nan-Ping 

Yang , Epidemiology of Orthopedic 

Fractures and Other Injuries among 

Inpatients Admitted due to Traffic 

Accidents: A 10-Year Nationwide Survey 

in Taiwan,  The Scientific World Journal 

,Volume 2014 |Article ID 637872.  

11. T. Schlich (2002) Surgery, Science and 

Industry. A Revolution in Fracture Care, 

1950s1990s (Houndsmills, Basingstoke: 

Palgrave)  

12. Seligson D, Mauffrey C, Roberts S C, 

External fixation in traumatology, 

3
rd

edition,springer publishers,pp;378-379.  

13. Renegar WR, Leeds EB, Olds RB. The use 

of the Kirschner-Ehmer splint in clinical 

orthopedics. Part 1: Long bone and 

mandibular fractures. Comp Contin Educ 

Pract Vet. 1982;4:381–392.  

https://www.who.int/news-room/fact-sheets/detail/road-traffic-injuries
https://www.who.int/news-room/fact-sheets/detail/road-traffic-injuries
https://www.who.int/news-room/fact-sheets/detail/road-traffic-injuries
https://www.who.int/news-room/fact-sheets/detail/road-traffic-injuries
https://www.who.int/news-room/fact-sheets/detail/road-traffic-injuries
https://www.who.int/news-room/fact-sheets/detail/road-traffic-injuries
https://www.who.int/news-room/fact-sheets/detail/road-traffic-injuries
https://www.who.int/news-room/fact-sheets/detail/road-traffic-injuries
https://www.who.int/news-room/fact-sheets/detail/road-traffic-injuries
https://www.who.int/news-room/fact-sheets/detail/road-traffic-injuries


 

Joby Krishna et al JMSCR Volume 08 Issue 05 May 2020 Page 448 
 

JMSCR Vol||08||Issue||05||Page 436-449||May 2020 

14. Anderson MA, Aaron DN, Palmer RH. 

Improving pin selection and insertion 

technique for external skeletal fixation. 

Comp Contin Educ Pract Vet. 

1997;19:485–494. 

15. Prevalence of pin-site infection: the 

comparison between silver sulfadiazine 

and dry dressing among open tibial 

fracture patients.  

16. Suresh K. Sharma, JogindraVati, lndarjit 

Walia, Ramesh Sen; Prevalence of pin site 

infection am0ng patients with external 

skeletal fixation, Nursing and Midwifery  

Research Journal, Vol-1, No. 2, April 2005 

,page no 124-130.  

17. N. Ferreira, Pin tract sepsis Incidence, 

Medical Perspectives. International 

Journal of Orthopaedic. 2006 Mar 2; 

29(4):33-38  

18. Egol KA, Paksima N, Puopolo S, 

Klugman J, Hiebert R, Koval KJ. 

Treatment of external fixation pins about 

the wrist: a prospective, randomized trial. J 

Bone Joint Surg Am. 2006; 88 (2):349–

354.  

19. Henry C. Pin Sites: do we need to clean 

them? Practical Nursing. 1996; 7(4):12–

17.   

20. Patterson MM. Multi-center pin care 

study, Orthopaedic Nurses. 2005;24(5): 

349–360.   

21. Camathias C, Arandomised, prospective, 

blinded controlled study on routine pin 

tract care in external fixation in 

Switzerland, Sao Paolo Medical Journal 

2005;123(2):58–61.  

22. Aa Burns and Grove’s The Practice of 

Nursing Research, 8th Edition - 

9780323377584 [Internet]. [cited 2019 

May 31]. Available from: 

https://evolve.elsevier.com/ 

cs/product/9780323377584?role=student   

23. Nursing Research and Statistics - 2nd 

Edition [Internet]. [cited 2019 May 31]. 

Available from: 

https://www.elsevier.com/books/nursing-

research-and-statistics/ suresh/978-81312-

3308-5   

24. Nursing Research and Statistics - 2nd 

Edition [Internet]. [cited 2019 May 31]. 

Available from: 

https://www.elsevier.com/books/nursing-

research-and-statistics/ suresh/978-81312-

3308-5  

25. Polit DF, Hungler BP. Nursing Research: 

Principles and Methods, 6th edition. 6
th

 

edition. Philadelphia: Lippincott Williams 

& Wilkins; 1999. 150 p.   

26. O M Babalola, Oni Nasiru Salawu, B A 

Ahmed ,G H Ibraheem ,A Olawepo, S B  

Agaja, Epidemiliogy of traumatic fractures 

in a tertiary heaith center in Nigeria, 

Journel of Orthopaedics, Traumatology 

and Rehabilitation ,2018,volume ;10,page 

no; 87-89.  

27. Edward Kironde, Patrick Sekimpi, Issac 

Kajja ,Paul Mubiri, Prevalence and 

patterns of traumatic bone loss following 

open long bone fractures at Mulago 

hospital,Ota International 2[1],e015,2019.  

28. Deba Prasad  Dhibar, Yashpal Gogate, 

Sameer Aggarwal, Sudhir Garg, Anil 

Bhansali, Sanjay Kumar Bhadada, 

Predictors and outcome of fragility  hip 

fracture ;a prospective study from North 

India, Indian Journal of Endocrinology and 

Metabolism,2019,volume;23,page no;282-

288  

29. Babalola O M, Salawu ON, Ahmed B A, 

Ibraheem G H, Olawepo A, Agaja S B. 

Epidemiology of traumatic fractures in a 

tertiary health center in Nigeria. Journal of 

Orthopaedic Traumatoly and  

Rehabilitation  2018;10:87-9  

30. Kironde, Edward MBChB, MMED, 

(MUK)a, Sekimpi, Patrick MBChB, 

MMED, (MUK), FCS, (ECSA)a,b; Kajja, 

Isaac MBChB, MMED, (MUK), PhD, 

FCS, (ECSA)a,b; Mubiri, Paul B.Stat, 

M.Statc Prevalence and patterns of 



 

Joby Krishna et al JMSCR Volume 08 Issue 05 May 2020 Page 449 
 

JMSCR Vol||08||Issue||05||Page 436-449||May 2020 

traumatic bone loss following open long 

bone fractures at Mulago Hospital, OTA 

International: March 2019 - Volume 2 - 

Issue 1.  

31. Dhibar DP, Gogate Y, Aggarwal S, Garg 

S, Bhansali A, Bhadada SK. Predictors and 

outcome of fragility hip fracture: A 

prospective study from North India. Indian 

Journal of Endocrinology and Metabolism  

2019;23:282-8.  

32. Aishwarya T V, Aleena Sunny, Priya Biji, 

Britto Duraisingh L, Mohanraj KP, 

Sivakumar T A Case Control Study on the 

Incidence and Prevalence of Hip Fracture 

in Association with Hypoglycemic Drugs 

Among Type II Diabetic Patients in a 

Major Trauma Care Center Indian Journal 

of Pharmacy Practice, 2019; 12(1):30-33  

33. Khadilkar, A.V., Ekbote, V.H., 

Chiplonkar, S.A. et al. Fractures in School 

Going Children. Indian Journal of  

Paediatrics 82, 871 (2015).   

34. Awasthi B, Raina SK, Kumar N, Sharma 

V, Kalia S, Thakur L. Pattern of extremity 

fractures among patients with 

musculoskeletal injuries: A hospital based 

study from North India. Journal of  

Medical  Society  2016;30:35-7  

35. Sabarisree M, Jyothiprasanth M, Babu S, 

et al. A Study on Functional Outcome of 

Comminuted Supracondylar Fracture 

Femur Treated by Plating with Fibular 

Bone Grafting. Journal of Bone Research 

Reports ,2017, 3:1. doi: 10.4172/2469-

6684.100038  

36. Dr. Ravikumar Rajappan, Dr. Ravikumar 

V and Dr. Suhail AP  Functional outcome 

of tibial plateau fractures, Schatzker type 

V and VI treated surgically with plate 

osteosynthesis National Journal of Clinical 

Orthopaedics 2018; 2(2): 35-46.  

37. Huda A Princy Prasad M.R., 

Chandrakumar G, C.S. Sivakumar, a 

comparative study to evaluate the efficacy 

with murivenna and plaster of paris in the 

management of colles fracture 

International Ayurvedic Medical Journal   

(ISSN: 2320 5091)   volume 2, issue 3, 

February-march, 2018 Impact Factor: 

4.018  ,991-997.  

38. Yong Yang ,Arandomised controlled  trial  

on the application of external fixator and 

limited  internal fixation in combined 

treatment of  limb fractures in China, 

Journal of Orthopaedic nursing. 

1991;14:(3)305-8.  

39. Yau Zakari  Lawal, observational study  

on  mono-lateral  frame  external  fixators  

in the  definitive  management  of open  

limb  fractures   in North –western Nigeria, 

Orthopaedic Reviews (Pavia) 2009 

Oct;1(2) : 18.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 


