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Abstract 
A quantitative research study with post-test only control group design was conducted at Paediatric 

Medicine ward of St. John’s Medical College Hospital. 34 children were selected between the age 

group of 3-12 years through purposive sampling technique. At first the data were collected from the 

control group to avoid contamination. For control group routine procedure was done, during the 

procedure the video was taken by the investigator later it was scored by a second person. For 

experimental group prior to the I.V cannulation the investigator narrates the story regarding the 

aquarium by using an audio recorder according to the subjects language simultaneously intravenous 

cannulation was done at the same time the investigator had taken video and later it was the scored by a 

second person. The findings of the study reveal that Experimental group had significant reduction in 

pain in comparison to control group at p<0.001.Hence providing aquarium therapy is an effective 

method to reduce pain during intravenous cannulation in children. 
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Introduction 

Children are the most precious assets and they are our investment for the future. Statistics of 

world population by age and region 2019 shows that 26% of the world population is less 

than 18 years of age [1]. Being tender and vulnerable children who fall sick and undergo 

hospitalization experience pain and suffering much more than adults. Intravenous 

cannulation is one such painful procedure commonly experienced by every hospitalized 

child. The situation becomes frightening and creates a great deal of anxiety for the child. 

Obtaining a vascular access in children may require multiple attempts and can be stressful 

for the child, the family as well as the health care providers. For the purpose of relieving pain 

nurses can use different techniques including distraction like cartoon therapy, play therapy, 

music therapy, blowing bubbles, watching videos, kaleidoscope, hand held computer games, 

clown therapy and aquarium therapy [2]. 

Aquarium therapy is one of the diversional therapies which is used to reduce pain experience 

in children. The fish tank with different varieties of fishes, plants, back ground sceneries 

with stones and bubbles which the child can watch and get interested in. Evidence shows 

that, it has a lot of benefits on both physical and psychological aspects of the individual. It 

also reduces pain, creates happiness, calmness and also induces sleep. There are not many 

studies directly related to aquarium therapy in children during intravenous cannulation. So 

the investigator is interested to study whether aquarium as a diversional therapy has any 

effect on experienced during intravenous cannulation.  

Pain is an unpleasant sensory and emotional experiences associated with actual and potential 

tissue damage. The fear to painful procedure not only affects the physical condition but also 

the psychological condition of the children4. It is an art to make a companionship with 

children and divert their mind in a variety way. It will help the nurses to handle the children 

easily and also saving of the time of attention to pain relief. Diversional techniques should be 

tailored, depending on the age of the child. Aquarium is one of the effective techniques to 

divert the mind of the people especially in children. Children are having more interest to see 

the aquarium and they like to spend a lot of time in front the aquarium  

Aquarium therapy is becoming an important diversional therapy so the researcher is 

interested to study about, how aquarium therapy will help to reduce the pain in children 

during the intravenous cannulation.6 Because of the paucity of literature related to aquarium, 

the investigator added to the studies regarding diversional therapy and pain on cannulation 
[3]. 
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Materials and Methods 

Research Approach: Quantitative Research Approach 

Research Design: Quasi Experimental (post-test only 

control group) design sampling technique: Purposive 

sampling technique 

 

Sample size: (17 in each group) 

 

Setting of study: Paediatric Medicine Ward of St. John’s 

Medical College Hospital (SJMCH). 

 

Tool used for data collection: Following tools were used 

for the data collection. 

 

Section A: Demographic data: It consists of 6 items related 

to demographic data of participants. 

 

Section B: Wong Baker’s faces pain rating scale is used to 

assess the pain 

 

The procedure of data collection 

Formal administrative permission was obtained from the 

concerned authority and ethical clearance from Institutional 

Ethics Committee to conduct the study. Written consent and 

assent were obtained from the parents and children above 7 

years respectively. An interview schedule was conducted to 

elicit the baseline variables. At first, the data were collected 

from the control group to avoid contamination. For control 

group routine procedure was done, during the procedure the 

video was taken by the investigator later it was scored by a 

second person. For experimental group prior to the I.V 

cannulation the investigator narrates the story regarding the 

aquarium by using an audio recorder according to the 

subjects language simultaneously intravenous cannulation 

was done at the same time the investigator had taken video 

and later it was the scored by a second person. 

 

Results and Discussion 

Section I: Distribution of baseline variables of both 

experimental and control groups. 

 
Table 1a: Frequency, percentage, Chi-Square, and p-value of baseline variables in Experimental and Control groups according to Age, 

Gender, Duration of stay in the hospital, Number of Hospitalizations of the child, Relation of attendants, Previous cannulation. 
 

S. No Baseline data 
Experimental 

Group (n=17) 

Control Group 

(n=17) 
Total #/ Fisher’s Exact 

statistics 
P’ value 

1. 

 F % F % F % 

Age 

a) 3-6 years 9 52.9% 7 41.2% 16 47.1%   

b) 7 – 9 years 4 23.5% 4 23.5% 8 23.5% 0.729 0.903 

c) 10 –12 years 4 23.5% 6 35.3% 10 29.4%  (NS) 

2. 

Gender 

a) Male 8 47.1% 9 52.9% 17 100%  1 

b) Female 9 52.9% 8 47.1% 17 100% 0.118# (NS) 

3. 

Duration of the of stay in the hospital 

a) 1 day 9 52.9% 13 76.5% 22 64.7%   

b) 2days 2 11.8% 1 5.9% 3 8.8% 2.061# 0422 

c) 3 days 0 0% 0 0% 0 0%  (NS) 

d) >3 days 6 35.3% 3 17.6% 9 26.5%   

4. 

Number of hospitalisations of the child 

a) 1 time 10 58.8% 10 58.8% 20 58.8%   

b) 2 times 4 23.5% 4 23.5% 8 23.5% 1.200# 0.753 

c) 3 times 2 11.8% 3 17.6% 5 14.7%  (NS) 

d) >3times 1 5.9% 0 0% 1 5.9%   

5. 

Relation of the attendants 

a) Mother 11 64.7% 13 76.5% 24 70.6%   

b) Father 4 23.5% 3 17.6% 7 20.6% 0.729 0.838 

c) Care takers 1 5.9% 0 0% 1 2.9%  (NS) 

d) Others 1 5.9% 1 5.9% 2 5.9%   

6.  

Previous cannulation 

a) Yes 15 88.2% 12 70.6% 27 74.5%  0.225 

b) No 2 11.8% 5 29.4% 7 20.6% 2.615 (NS) 

 
Table 1 shows that, most of 52.9% (9) of children were 
belong to the age group of 3-6 years in the experimental 
group whereas 47.2% (7) in the control group. Most 52.9% 
(9) of the subjects were males in the experimental group and 
52.9% (9) were females in the control group 
Most 52.9% (9) of children were first day of stay in the 
hospital in the experimental group whereas 76.5% (13) were 
in the control group. None of the samples had three days of 
stay in the hospital in both groups. Number of 
hospitalisation of the child for Most 58.8% (10) of the 
samples were first time hospitalized. Whereas 23.5% (4) of 
the samples in both experimental group and control group 
were second time hospitalized with 17.6% were belongs to 
three time hospitalized in control group and least there were 

nobody was admitted more than three days of 
hospitalization in the control group whereas 5.9% (1) in 
experimental group. Most 76.5% (13) of the samples in the 
experimental group and 64.7% (11) in the control group 
were mother attendant. Most 88.2% (15) children in study 
and 70.6% (12) in control group were previously 
cannulized. 
Homogeneity of the subjects were tested using Chi square / 
Fisher’s Exact test and was found to be statistically non- 
significant. Therefore, it is concluded that there is no 
significant difference between experimental and control 
group in their baseline variables. Hence the groups are 
comparable. 
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Section B: Comparison of pain scores of children during IV cannulation in both experimental and control group 

 
Table 2a: Range, mean, SD, Mean%, Mean difference, t statistic and p’ value Table N=34 

 

 Maximum score Range Mean SD Mean% Mean difference T’ Statistic P’ value 

Experimental Group 10 2-8 4.94 2.015 61.7% 2.59 -3.815 <0.001* 

Control Group 10 2-10 7.53 1.940 75%    

*Significant at <0.001 level 

 
Table 2a shows that the mean pain score in the control 
group (7.53) is higher than that of the experimental group 
(4.94). The difference was tested with t ‘test and the value 
of ‘t’ was -3.815 which is significant at p<0.001 level. 

Hence the research hypothesis (H1) is accepted, it can be 
said that aquarium therapy is an effective method to reduce 
pain during intravenous cannulation in children. 

 
Table 2b: scoring of pain level according to categories in both group 

 

 
Group 

Total N=34 
Experimental Control 

Score 

Mild Pain 

0-2 

Count 3 0 3 

% Within group 17.6% 0.0% 8.8% 

Moderate Pain 

4-6 

Count 11 6 17 

% Within group 64.7% 35.3% 50% 

Severe Pain 8-10 

Count 3 11 14 

% Within group 17.6% 64.7% 41.2% 

Count 17 17 34 

Total  % Within group 100% 100% 100% 

 

Table 2b shows that in the experimental group, most 64.7% 

(11) has moderate pain whereas in the control group 64.7% 

(11) has severe pain. 

Section C: Association of pain scores with selected baseline 

variables between both group. 

 
Table 3: Frequency, percentage, chi-square\Fisher’s exact value and P ‘value of pain score with baseline. 

 

SL 

No: 

 

Baseline  

Data 

Experimental Group (N=17) Control Group (N=17) N=34 

Frequency Percentage #Fisher’s 

exact test 

P” 

value 

Frequency Percentage #/ Fisher’s 

exact test 
P value 

Mild Moderate Severe Mild Moderate Severe Mild Moderate severe mild Moderate Severe 

1. 

Age 

3-6 years 0 7 2 33.% 45.5% 100% 

6.113 
0.098 

NS 

0 2 5 0% 33.3% 45.5% 
0.981 

 

0.678 

NS 
7 – 9 years 1 3 0 33.% 4.1% 0% 0 1 3 0% 16.7% 27.3% 

10 –12 years 2 1 1 33.% 45.5% 0% 0 3 3 0% 50.0% 27.3% 

2. 

Gender 

Male 1 7 0 33.3% 63.3% 0% 

3.744 
0.251 

NS 

2 7 0 33.3% 63.6% 0%  

1.431 

 

0.335 

NS Female 2 4 3 66.7% 36.4% 100% 4 4 0 66.7% 36.4% 0% 

3. 

Duration of stay in the hospital 

a) 1 day 1 5 3 33.% 45.5% 100% 

4.579 
0.355 

NS 

0 3 10 0% 50% 90.9% 

0.335# 
0.099 

NS 

b) 2day 1 1 0 33.% 4.1% 0% 0 1 0 0% 16.7% 0% 

c) 3 days 1 5 0 33.% 45.5% 0% 0 2 1 0% 33.3% 9.1% 

d) >3 days 0 0 0 0% 0% 0% 0 0 0 0% 0% 0% 

4. 

Number of hospitalisations of the child 

a) 1time 2 6 2 66.7% 54.5% 66.7% 

3.180 
1 

NS 

4 6 0 66.7% 54.5% 0% 

0.507 1NS 
b) 2 times 1 2 1 33.3% 18.2% 33.3% 1 3 0 16.7% 27.3% 0% 

c) 3 times 0 2 0 0% 18.2% 0% 1 2 0 16.7% 18.2% 0% 

d) >3times 0 1 0 0% 9.1% 0%      0% 

5. 

Relation of the attendants 

a) Mother 3 6 2 100% 54.5% 66.7% 

3.974 0.904NS 

0 4 9 0% 66.7% 81.8% 

1.953 0.688NS 
b) Father 0 3 1 0% 27.3% 33.3% 0 2 1 0% 33.3% 9.1% 

c) Care takers 0 1 0 0% 9.1% 0% 0 0 0 0% 0% 0% 

d) Others 0 1 0 0% 9.1% 0% 0 0 1 0% 33.3% 9.1% 

6. Previous Cannulation 

 a) Yes 21 

 

11 2 66.7% 100% 66.7% 
4.156 0.110NS 

0 2 9 0% 33.3% 81.2% 
3.996 0.109NS 

 b) No 0 1 33.3% 0% 33.3% 0 4 2 0% 66.7% 18.2% 

NS- non significant 
Table 3 shows that there is no significant association between pains with selected baseline variable. 

 

Table 3 shows that there is no significant association 

between pain with selected baseline variables such as, 

relation of the attendants, previous Cannulation in both 

experimental and Control group. Hence the research 

hypothesis (H2) is rejected, at 0.05 level of significance. 

 

Discussion 

Discussion related to description of baseline variables of 

children during intravenous cannulation both experimental 

and control group. 
In the present study, 34children belonged to the age group 
of 3- 12 years and underwent IV cannulation in the 
paediatric medicine ward. In the present study majority of 
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the children (47.1%) belonged to the age group of 3-6 years 
in both groups. These findings were supported by a study 
done in Bangalore that also involved majority of children 
(51.7%) in the age group of 3-6 years in both groups. 
In the current study, in terms of gender, majority (47.1%) 
children were males in the experimental group and (52.9%) 
in the control group were females. These findings are 
similar to a study conducted in the Puducherry, were 
majority of the children (50%) were males experimental 
group and (45%) were females. While considering the 
presence of attendants most of the children (70.6%) had the 
mother as an attendant in both groups. Study findings 
showed that majority of subjects (50.5%) had mother 
attendant in both groups. 
The present study showed that most of the children (79.4%) 
had previous experience of cannulation. Similar study 
conducted in Uttarakhand showed that (75.36%) had 
previous hospitalization. These findings were similar to the 
current study. 
While discussing on duration of stay in the hospital, most 
(64.7%) of the children were in the 1st day ofstay in the 
hospital and number of hospitalisations of the children most 
(58.8%) of them were first time hospitalised. There was no 
supporting study found regarding these variables for the 
association. 
To determine the homogeneity of two group variables, Chi 
square / Fisher’s Exact test was used and homogeneity was 
found to be statically non-significant. Therefore, it was 
concluded that there is no significant difference between 
experimental and control group in their baseline variables, 
hence both groups are comparable. 
 
Comparison of pain scores of children during 
intravenous cannulation both experimental and control 
group 
In the present study aquarium was used as a method to 
reduce pain among children during IV cannulation because 
of its simple method of administration and acceptability by 
the paediatric population. 
The analysis of present study results reveals that the mean 
pain score of the experimental group is lower than the mean 
pain score of control group. The statistically significant 
difference was tested with T’ test statistics and the value of 
independent t’ test was -3.813 and which was found to be 
significant at p<0.001 level. In the present study found that 
there is significant difference in the pain level in the both 
group (64.7%) had moderate pain in the experimental and 
(64.7%) had severe pain in the control group. 
No studies were found where aquarium was used as a 
distraction therapy. However, the findings of the current 
study was supported by the current evidence that different 
diversional methods such as cartoon therapy, play therapy, 
music therapy, blowing bubbles, watching videos, 
kaleidoscope, hand held computer games, clown therapy, 
enhances positive procedure related outcomes and is an 
effective method to block’s attention from painful 
procedures. Similar studies conducted in Kochi to assess 
effectiveness of cartoon-based video have been done in the 
same context to reduce pain associated with IV cannulation, 
all of which have reported a significant reduction in pain 
compared to the control group in children [15, 17, 19, 21]. The 
result of the present study was in accordance with the 
previous findings, which proved aquarium as an effective 
method for pediatric IV cannulation. 
These findings were supported by a study conducted in 
Uttarakhand revealed that the effectiveness of diversional 
activity on pain. The mean post interventional pain score 

and standard deviation of children in experimental group 
was4.5 whereas in control group it was 9.1 and t’ value 5.54 
which was found to be statistically significant at p<0.05 
level of significance [17]. 

Another similar study conducted in Puducherry to assess the 
effectiveness of Buzzy during IV cannulation also showed 
that mean pain score in the experimental group was 2.6 and 
in the control group7.6 standard deviation5 and t” value 
6.01. There is a significant difference in the mean average 
pain score which was found to be statistically significant at 
p<0.001 level [18]. 

A study, cartoon based diversional therapy conducted in 
Bangalore revealed that the mean post interventional pain 
score and standard deviation of children in experimental 
group was 2,60 +-1.9 whereas in control group it was 3.17+-
2.79 and t’ value 2.79 which was found to be statistically 
significant at p<0.05 level of significance [19]. 

The findings were supported by a study conducted in 
Coimbatore to assess the effectiveness of computer based 
diversional therapy which showed that the level of pain 
scores regarding pain during venipuncture procedures 
among preschool children was 14.78in experimental group 
and 18.82in control group respectively. The mean difference 
was 4.04. The experimental groups mean level of pain score 
is lower than the control group. The independent t’ value 
was 5.5. This was significant at p<0.001 level [22]. 
Hence the research hypothesis (H1) is accepted, it can be 
said that aquarium therapy is an effective diversional 
technique to reduce pain during intravenous cannulation in 
children. Henceforth it is recommended that the choice of 
selecting the right intervention should be based on research 
evidences. 
 
Association of pain scores with selected baseline 
variables. 
Association of pain scores with selected baseline variables 
showed that there is no significant association between pain 
among children during intravenous cannulation in both the 
groups with selected baseline variables. 
The findings of the present study is supported by similar 
findings in a study conducted in Puducherry to assess the 
effectiveness of buzzy, to determine the association of age, 
sex, Number of hospitalisation of the child, previous 
cannulation with level of pain was found to be statistically 
non-significant at p<0.05 level of significance [18]. 
A study conducted in Bangalore to assess the effect of 
cartoon based diversional therapy, to determine the 
association ofDuration of stay in the hospital, previous 
cannulation, Relation of the attendants, with level of pain 
was found to be statistically non-significant at p<0.05 level 
of significance [19]. 

`A study conducted in Uttarakhand to assess effectiveness 
of diversional therapy showed there was no significant 
association between post interventional, previous experience 
of cannulation, presence of care giver at p<0.05 level of 
significance [17]. 

The findings of the study on association helped the 
investigator to identify that pain perception is a subjective 
feeling and is perceived differently in different manner by 
different people. Hence the Hypothesis two is rejected. 
 
Conclusion 
The overall finding of the present study concluded that 
aquarium therapy is an effective diversional method to 
reduce the pain during intravenous cannulation. The present 
study also concluded that aquarium therapy is an effective, 
easy, economical, non-pharmacological method to reduce 
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pain during intravenous cannulation in children. Hence the 
aquarium therapy is one of the diversional strategies 
significantly effective in reducing pain during intravenous 
cannulation. There are many studies related to aquarium 
therapy in adult in different areas of health care settings but 
there is no study done related to in children.  
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