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Original article  
 

Adverse Complications of Usage Practice of Face Mask During an 

Epidemic; Pilot Study on Sri Lankan Perspectives 

Batagallage C.K.K1, De Silva K.G.V1,  Hirunika L.L.M1,  Kalupahana N.T1, Hettihewa L.M1 

1Faculty of Health Sciences CINEC Campus, Millennium Drive, IT Park, Malabe, Sri Lanka 
Menik.Hettihewa@cinec.edu 

ABSTRACT 

 
Accurate use of face mask (FM) is important for 
prevention of airborne diseases such as COVID 19, 
and it’s related with rapid spread and many post-
covid complications. Our group investigated the 
usage practice of different types of FM using web-
based self-administered questionnaire which was 
validated in the health sector. Study was conducted 
in public of Sri Lanka.  The questionnaire with 23 
questions and 8 questions directed for assessing the 
usage pattern of facemasks. The study represented 
all the districts and 99% of participants had used 
the FM and out of that, 55% were females and 45% 
were males. 71% of participants were young, 17% 
middle-aged and rest (12%) of above 40 years. 
Further, 74% of participants who used FM are 
tertiary educators and the rest are from school 
education. 50% of them were KN95/N95 users, 
40% were disposable surgical masks, 6% used 
reusable cloth masks and 4% of others. 85% of 
them had used all disposable FM.  Out of them, 
65% had reused it and 35% of them had not reused 
it. Participants who used reusable cloth-masks, 
58% washed every time, 36% after several uses, 
2% rarely washed and 4% never washed. 
Regarding using time, 30% uses < 1 hr, 32% for 1-
3 hrs, 28% use 3-6 hrs 5% for 6-12 hrs, and 5% > 
12 hrs. 95% of participants mentioned that they do 
proper disposal but only 35% practiced the correct 
method. Most of them had reused the disposable 
FM and also use cloth masks without rewashing.  
This pilot study showed that importance of 
dissemination of the knowledge on proper disposal 
of FM and recommended intermittent detailed 
health education program and disposal monitoring 
system   in this regard.  
 
Index Terms- Face Mask, Usage Practice, 

Adverse Complications 

 
 

INTRODUCTION 

 
Coronavirus 2 (SARS-CoV-2), disease is a severe 
acute respiratory syndrome caused by commonly 
known as COVID-19, and it became a pandemic 
causing millions of deaths all over the world despite 
the vaccination program initiated.  In Sri Lanka, first 
case was reported on 15th of February 2020 as one 
patient and second patient were reported on 11th of 
March 2020 [1]. Numbers rapidly exceeded more than 
1000 in October government made the country lock 
down to control the spread while arranging the 
vaccination program with Astrozenica [2].  Since the 
detection of the first COVID-19 case in from March 
2020 up to September 21, there have been confirmed 
cases with 5,710 deaths [3,4,5]. Government 
implemented of practicing one meter distancing at 
everywhere and proper hand washing methods at 
every entrance to the premises have been strictly 
adopted at the beginning to reduce the transmission of 
COVID-19 in the community in Sri Lanka.  Strict use 
of facemasks was also included in the national 
guidelines. Because community-wide covering of 
face to prevent transmission through infected saliva 
and respiratory droplets from individuals was thought 
to be helpful in control of this infection with 
subclinical or mild infections [6]. There is also 
evidence that many people are asymptomatic [7-10]. 
For example, studies in China and Italy have shown 
that 78% and 50–75% of people with positive 
molecular tests were completely asymptomatic 
[9,10]. Thus, wearing masks by asymptomatic 
individuals in public was earlier disputed and 
regarded as not being effective. However, there are 
great antithetical evidence that shows the use of face 
masks reduces the risks of COVID-19 transmission to 
a large degree [11–17].  

Mandating face mask use in public is correlated with 
the daily reduction in COVID-19 transmission, which 
helps in mitigating the spread of the disease [12]. 
Despite the consistency in the recommendation for 
the use of face masks by the healthcare providers and 
symptomatic individuals, it is not recommended for 
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the general public and the wider community [18]. 
Nonetheless, public mask wearing is now highly 
advocated, particularly in areas in which there are 
high levels of community transmission. However, 
the use of face masks by healthy individuals in the 
community to reduce the risk of viral respiratory 
infections remains contentious. 

The current available types of masks include 
medical masks, N95 masks, and non-medical cloth 
masks [19]. Medical masks are loosely fitted 
devices worn by the health care workers and 
infected individuals to reduce the transmission risk 
of contagious respiratory droplets between 
individuals during coughing or sneezing. 
However, depending on the type of face masks, the 
protection rate varies from 33 to 100% in the 
process of expiratory emissions [20]. For example, 
cloth face masks have moderate efficacy in the 
prevention of the disseminated respiratory 
infections resulting from particles of the same size 
or smaller than those of COVID-19 [21]. 
Therefore, many countries have enforced the use 
of face masks. 

A high degree of community compliance with face 
masking will maximize the reduction in the rate of 
infections. There are several possible reasons that 
decrease the compliance of individuals with 
wearing face masks during the outbreaks. The 
most important of which are the lack of 
knowledge, misconception, appearance, and 
barriers preventing compliance. Assessment of the 
community’s compliance in wearing face masks 
requires information about their knowledge, 
attitudes, and perceptions, and then, identification 
and assessment of the barriers preventing 
compliance. Physical and social discomfort, 
confusion or misinformation, low perceived 
susceptibility to COVID-19, and perceptions of 
identity and autonomy were reported as the main 
barriers in using face masks [18]. 

Compliance is highly affected by the individual’s 
positive perception, which by itself is influenced 
by knowledge. Measuring the compliance with the 
mandate of using face masks by the community is 
of great importance. However, information on the 
acceptability of the different types of face masks in 
preventing COVID-19 is scanty and disputed [26]. 
A few studies have reported on the knowledge, 
attitude, and practice of health workers regarding 

the use of face masks for the prevention of SARS-
CoV-2 transmission [19, 20]. Studies on the practice 
and disposal methods are hardly found.  

The aim of this study is to investigate the knowledge 
and compliance of the community in wearing face 
masks for COVID-19 prevention. The study also 
investigates the overall perceptions of barriers to 
wearing face masks. Therefore, possible 
recommendations for the improvement of community 
compliance with wearing face masks will be 
suggested based on the findings of this study. 

MATERIAL AND METHODS  
 
This study was approved by the CINEC ethical review 
committee. It was conducted online questionnaire, 
and every participant was given online   written 
informed consent. 

The questionnaire was sent for validation before the 
commencement of the study. This pretested 
questionnaire was prepared according to the 
objectives after the literature review. The 
questionnaire consists of 23 questions and 8 questions 
were directed to assess the usage pattern of 
facemasks. The questionnaire was administered to the 
participants by a web link through various social 
media applications.  

STATISTICAL ANALYSIS  

 

The participants’ knowledge and attitude were 
measured by questions on a five-point Likert scale 
rating, ranging from strongly agree (5), agree (4), 
neutral (3), disagree (2), and strongly disagree (1). 
The mean score of every question was calculated out 
of five. The average knowledge and barriers against 
using face masking scores were calculated out of 25 
points for the five related questions. The attitude and 
misconception of the participants’ scores were 
measured out of 40 points for the eight questions. For 
the questions related to compliance with wearing face 
masks, the same five-point Likert scale rating was 
used, ranging from always (5), frequently (4), 
occasionally (3), rarely (2), and never (1). The 
average score was calculated out of 15 for the three 
questions. 
 
 
 
 

https://journals.plos.org/plosone/article?id=10.1371/journal.pone.0247313#pone.0247313.ref018
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RESULTS  

 

This study represented all districts in Sri Lanka 
Demographic details were analyzed at the phase 1. 
We found that 99% participants had used the FM. 
Out of this group, 55% were found to be females 
and 45% were males. 
 
Figure 1  
 

 
 
 
 
 
 
 
 
 
 
 
 

Figure 1 shows the male to female ration of our study group.  
 
 
 

Our study participation was covered in all over 
the country and table 1 shows coverage in Sri 
Lanka  
 
Table 1 - coverage in Sri Lanka  
 
residence Frequency Percent 

District  Ampara 3 1.1 

Anuradhapura 9 3.4 

Badulla 9 3.4 

Batticaloa 4 1.5 

Colombo 22 8.2 

Galle 22 8.2 

Gampaha 14 5.2 

Hambantota 21 7.9 

Jaffna 13 4.9 

Kalutara 11 4.1 

Kandy 23 8.6 

Kegalle 18 6.7 

Kilinochchi 6 2.2 

Kurunegala 21 7.9 

Mannar 3 1.1 

Matale 8 3.0 

Matara 9 3.4 

Moneragala 7 2.6 

Mullativu 3 1.1 

Nuwara Eliya 3 1.1 

Polonnaruwa 5 1.9 

Puttalam 2 .7 

Ratnapura 18 6.7 

Trincomalee 6 2.2 

Vavuniya 7 2.6 

Total 267 100.0 

    

Age distribution  

 

In relation to the age group, 71% of participants are 
young, 17% middle-aged and the rest (12%) of above 
40 years. Further, 74% of participants used FM are 
tertiary educators and the rest are from school 
education. 
 
Type of face mask  

 

Our study showed that 50% of them were KN95/N95 
users, 40% were disposable surgical masks, 6% used 
cloth masks and 4% of other types.  
 
Reuse and Washing frequency of reusage. 

 

 65% of study participants had reused all types of FM 
and 35% of them had not used it again.  
Figure 2 shows the frequency of washing of face mask 
after usage.  

 
 
Figure 2 - frequency of washing of the face mask. 
 
 
Figure 2 shows the frequency of washing of the face 
mask. The majority had washed after every single use 
and some participants had washed after several uses 
and some have never washed it.  People who do not 
use cloth masks are also shown here. 
 
Face mask using time.  

 

Table 2 shows the usage time of the face mask of our 
study population. 
 
 
 
 

Female 54.3% 

Male 44.7% 
Prefer 
not to 
say 

1% 
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Table 2 shows the majority had used FM within 1-3 hours 
and around 4.7% of the had used it more than 12 hours at 
once.   
 

<30 minutes  4.9% 
30-45 minutes 12.5% 
1-3 hours 31.9% 
3-6 hours 28.1% 
6-12 hours 17.9% 
>12 hours 4.7% 

 

 

 

Touching the exposed side of face mask  

 

Figure 3 shows 49.6% of participants mentioning 
that they unconsciously touch the exposed side 
while wearing or removing, 7.8% of them said yes 
to this question and 42.6% said they never touch 
the front side.  
  

 

 
 
 
 
Figure 3 - Touching the exposed side of face mask  

 
Removal of mask while talking 

 

Table 3 shows how frequently they remove the 
mask while talking.  
 
 

Table 3 - percentage of the participants removing mask while 
talking. 
 

 

 

 

 

 

 

Disposal practice 

 

Table 4 shows the percentage of good practice of 
disposal of used face mask. 
 

Table 4 - percentage of good practice of disposal of used face 
mask. 
 
 
 
 
 
 
Knowledge on potential risk of using nonsurgical 

mask.  

 

56.9% of participants showed that they are aware of 
the risk and interestingly, 32.7% of them said they 
don’t know.  
 
  
 

 
 
 
 
 

 
 
 
 
Figure 4 - Knowledge on potential risk of using nonsurgical 

mask.  
 
 
We further researched the knowledge on the best type 
of mask, and we find the results as indicated in table 
5. 
 
Table 5 – percentage of participants’ knowledge on best type of 
mask 
 

Surgical mask 19.2% 
KN95/N95 71.4% 
Cloth mask 1% 
Cone style  1.6% 
Do not know 6.8% 

  
DISCUSSION  

 
This study was conducted to evaluate the knowledge 
and practices of wearing face masks during an 
epidemic in Sri Lanka.  Our literature survey indicated 
that guidelines for wearing masks differ significantly 
between countries .  Further, all the referred studies 
had the same opinion on the face mask using practice, 
and benefits of the face mask usage depended on 
society compliance.  Results of our study on FM 

Yes 1.8% 
Sometimes 23.6% 
no 74.5% 

Yes 68.3% 
Sometimes 26% 
no 5.7% 
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usage practice was compatible with the study on a 
Malaysian community and both studies showed the 
more than 80% of participants had the knowledge 
of prevention.   Both studies indicated KN95, or 
surgical type FM were the common facemasks 
used.  Another Sri Lankan study published in the 
disaster prepared and response division in Sri 
Lankan government, had found out 47% had used 
the cloth masks and 61% of them had used surgical 
and KN95 type. This is compatible with our 
finding. Most of the participants who used the 
disposable face masks, had re-used it. This cannot 
be recommended and the purpose of using the face 
mask has been impeded.  In addition to that some 
of our participants had used cloth masks and 
interestingly they believed that it was the best face 
mask.   Filtration effectiveness is lower than the 
surgical and medically prepared masks [22].   
Previous controlled clinical studies had shown that 
rate of infections is higher in cloth face masks 
compared to surgical masks [23,24].  A few more 
studies in relation to cloth face masks had stated 
that the many factors; thread count, number of 
layers, type of fabric, and water resistance had 
determined the effectiveness of the filtration [25]. 
Wearing at least a cloth mask would be healthier 
than not wearing face mask during the epidermic. 
We did not find any person without wearing mask 
during this critical time.  

50% of the participants in this Sri Lankan study 
had bad practice of touching the outside of face 
mask when removing or wearing.  Misconceptions 
of wearing face mask were very low despite the 
unhealthy practices.  This must be reiterated to 
society to adhere to the proper and healthy way of 
wearing face masks. Most of the studies conducted 
in the past had stated that most of the participants 
had used single face mask for 4-8 hrs per day 
which is compatible with our finding.  

Considering all our findings and previous 
researchers, it is a common sequalae of practicing 
unhealth way of using facemask in some 
communities. This may be related to the 
socioeconomic status of the user and therefore as 
the governments of Sri Lanka. 

 

 

 

 

CONCLUSION  

 

The study has revealed a good compliance rate in 
wearing face masks in public and workplaces in Sri 
Lanka but the unhealth practices of usage. It would be 
recommended to the Sri Lankan Ministry officials in 
relation to the health to enhance general public 
awareness campaigns about the appropriate use and 
practice of face masks. This may be important not 
only to cover the epidermic but for the intermittent 
ongoing viral endemics happening time to time in Sri 
Lanka  
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ABSTRACT 
 

Allamanda cathartica is a herbal plant in the 
Apocynaceae family, often known as "Wel 
Rukaththana" in Sinhala, "Thimble Lady," or 
"Golden Trumpet" in English. Traditional medicine 
has utilized this plant's leaves, roots, stems, 
blossoms, and entire plant to cure a variety of 
illnesses since ancient times. Even though A. 

cathartica is a commonly used herb, the literature 
review indicated that there is a scarcity of published 
scientific evidence about its therapeutic usefulness. 
Hence, the present study aimed to evaluate the 
comparison of antioxidant activity of fresh leaves, 
roots, stems and flowers of this pant by using 1, 1-
diphenyl-2-picrylhydrazyl (DPPH) assay. Fresh 
plant materials were collected from the Colombo 
district and authenticated. Hot aqueous extracts of 
fresh leaves (AEFL), roots (AEFR), stems (AEFS) 
and flowers (AEFF) were prepared with 3 g/mL 
concentrations. In-vitro antioxidant activity of the 
concentration gradients of each extract was 
evaluated by using a DPPH assay. Ascorbic acid 
(6.25 µg/mL- 25 µg/mL) was used as a positive 
control. The radical scavenging activity of test 
samples was expressed as an EC50. The hot aqueous 
extract showed antioxidant activity with an EC50 
value of 10.92 µg/mL, 22.10µg/mL, 23.76 µg/mL 
and 27.38 µg/mL for leaves, flowers, roots and 
stems respectively while the ascorbic acid showed 
an EC50 value of 13.40 µg/mL. In conclusion, the 
results showed that AFEL has a significant (p < 
0.05) antioxidant potential than AEFR, AEFS and 
AEFF. Hence, fresh leaves of A. cathartica have 
been identified as the most potential part for 
antioxidant activity among tested plant parts. 
 

Index Terms- Allamanda Cathartica, 

Antioxidant, DPPH 

 

INTRODUCTION 
 
Excessive levels of free radicals can accumulate 
within the human body cells, and this can lead to 
certain degenerative diseases such as 
atherosclerosis, ischemic heart diseases and 
cancers [1]. These free radicals can alter the 
structure and function of biomolecules within cells. 
These alterations have the potential to cause cancer 
or even mutagenesis in healthy cells [2]. Hence, the 
human body needs antioxidants to protect the body 
from overabundance of free radicals.  
 
There are different antioxidants with natural and 
synthetic origins. While butylated hydroxyanisole 
(BHA) and butylated hydroxyltoluene (BHT) are 
some examples of synthetic antioxidants, organic 
acids, phenols, flavonoids, tannins and 
curcuminoids are some examples of naturally 
occurring antioxidants in plant sources [3]. The 
natural antioxidants can be dispersed throughout 
the plants including leaves, stems, roots, bark, 
flowers, fruits and seeds. As some synthetic 
antioxidants such as BHA and BHT have reported 
certain adverse effects such as liver damage and 
carcinogenic potential [4], considering the 
comparatively less toxic natural antioxidants have 
a huge demand. Hence, recent research has paid 
attention to identifying the antioxidant potential of 
herbal plants and the isolation of antioxidant 
compounds from them. 
 
Allamanda cathartica (named “Wel Rukaththana” 
in Sinhala; “Golden Trumpet” in English) is a 
herbal plant that belongs to the family 
Apocynaceae. This is commonly found as an 
ornamental shrub in the garden (Plate 1) in tropical 
and subtropical regions [5]. This is a perennial plant 
and mainly grows in Sri Lanka as an ornamental 
plant in home gardens and rode sides in all wet, dry 
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and intermediate zones. The leaves, roots, stems, 
flowers and the entire plant have been used for 
centuries in traditional medicine to treat various 
diseases [6, 7]. Hence, Allamanda cathartica plays 
an important role in Ayurveda and Unani 
medicine. An infusion of the bark and leaves of this 
plant is used as a purgative, in traditional medicine 
[6]. Also, on the bites of insects, the paste of root is 
administered. Further, the plant is used to treat liver 
tumours, jaundice, splenomegaly, malaria, and 
severe stomach discomfort. The plant's compounds 
aid in reducing inflammation and enhancing blood 
circulation [7]. 
 
In addition to the traditional uses, the scientific 
literature also showed that different parts of this 
plant contain numerous pharmacological activities 
such as anti-inflammatory, antioxidant, 
antidermatophytic, antimicrobial, wound healing, 
hepatoprotective and antifertility activities [6]. 
 
 
 
 
 
 
 
 
   
 
         Plate 1: Morphology of A. cathartica plant 
 
According to Shivananda et al. [8], the aqueous 
extract of A. cathartica showed wound healing 
activity on excision and incision wound models in 
Sprague Dawley rats [8]. As shown by Nahar et al. 
[9] dichloromethane extract of the whole plant of A. 

cathartica showed an antidermatophytic effect on 
two pathogenic dermatophytes Microsporum 
gypseum and Trichophyton rubrum. However, they 
have shown the absence of this activity in the 
methanolic extract of whole plants [9]. 
 
Further, aqueous leaf extract of A. 

cathartica showed reversible suppression of 
fertility in male Parkes strain mice, when orally 
administered in the dose of 150 mg/kg of body 
weight [10]. Pothan and Harindran [11] evaluated 
the hepatoprotective activity of aqueous and 
methanol extracts of A. cathartica flowers and 
roots, using the MTT assay. The results showed 

that 1000 µg/mL of root extract contains 86% 
protection while flowers contain 81% protection 
for the same concentration [11]. 
 
In 2018, Safitri and his coworkers screened the 
antioxidant effect of different extracts i.e. aqueous, 
ethanol and n-hexane, of A. cathartica leaves 
obtained from South Sulawesi [12]. They 
identified, the aqueous extract of A. 

cathartica (IC50= 44.9 μg/mL) as the strongest 
antioxidant extract compared to the ethanol and n-
hexane extract which showed 106.4 μg/mL and 164 
μg/mL respectively as their IC50 value. The 
quercetin which is the reference standard showed 9 
μg/mL as its IC50 value in DPPH assay [12]. 
 
The phytochemical screening of methanol and 
aqueous extracts of flowers and roots of A. 

cathartica have shown that all extracts contain 
alkaloids, flavonoids, glycosides, amino acids and 
starch [11]. Further, there was the absence of 
anthraquinones, gums and mucilage. However, the 
methanol extract of roots shows the absence of 
saponins, although all other tested extracts 
contained it [11]. However, external environmental 
variables such as light, temperature, soil water, soil 
fertility and salinity can have a substantial impact 
on various plant processes including the synthesis 
of secondary metabolites, which can ultimately 
alter the overall phytochemical composition of the 
plant. Hence, although it is the same plant species, 
we can see variations in their phytochemistry and 
medicinal properties depending on geographical 
variations. 
 
Although different parts of this plant are used in the 
traditional medicinal system in Sri Lanka, there is 
a paucity of literature about the biological activities 
of this plant. Hence, the present study was focused 
on investigating the antioxidant potential of 
different parts of A. cathartica i.e. leaves, roots, 
stems and flowers, grown in Sri Lanka. This 
finding will provide scientific evidence to use 
aqueous extract of this plant in the development of 
pharmaceutical and cosmeceutical antioxidant 
products in future.    
 
 
 
 
 



 
CINEC Academic Journal Volume 6 Issue II 2023 

 
 

10 
 

MATERIALS AND METHODS 

 

Plant materials  

 
Fresh samples of leaves, flowers, roots and stem 
of A. cathartica were collected from the Colombo 
district, Sri Lanka. The plant materials of A. 

cathartica were authenticated by the National 
Herbarium, Department of National Botanical 
Garden, Peradeniya, Sri Lanka. 

Chemicals 

 
The special chemicals of 2-2-diphenyl-1-
picrylhydrazyl (DPPH) and Ascorbic acid 
purchased from Sigma-Aldrich Company, were 
used for the assays. All other chemicals were 
analytical grade. 
 

Preparation of the plant extracts 

 
The collected mature fresh parts of A. 

cathartica i.e., leaves, flowers, roots and stems 
were washed from tap water and then distilled 
water. After that, all plant materials are cut into 
small pieces. To prepare the aqueous extract of 
fresh leaves of A. cathartica (AEL), 50 g of small 
pieces of fresh leaves were refluxed with 150 mL 
of distilled water for 30 minutes. The extract was 
filtered using suction filtration, and the filtrate was 
collected. Same method was followed to prepare an 
aqueous extract of fresh flowers, roots and stems 
of A. cathartica and they were named AEF, AER 
and AES respectively. 
 

Evaluation of in-vitro antioxidant activity by 

DPPH assay 

 

According to Ratnayake et al. [13], the scavenging 
activity of the stable 1,1-diphenil-2-picrilhidrazil 
(DPPH) free radical was used to evaluate the in-

vitro antioxidant activity [13]. To prepare the 0.25 
mM DPPH solution, 10 mg of DPPH was dissolved 
into 250 mL of absolute methyl alcohol, which was 
homogenized and transferred to an amber flask, 
duly labelled. Concentration gradients for each part 
of A. cathartica were prepared by using a stock 
solution containing a concentration of 1 g/3 mL 
solution. The Ascorbic acid stock solution 10 
mg/mL was prepared by dissolving 0.5 g of 
Ascorbic acid in 50 mL of distilled water. A series 

of test solutions of Ascorbic acid with varying 
concentrations (0.625 µg/mL – 25 µg/mL) were 
prepared. 
 
The reaction mixtures were prepared by mixing an 
aliquot of DPPH solution and methanol (in negative 
control) or test samples (AEL or AEF AER or AES) 
or Ascorbic acid (in positive control) as shown in 
Table 1. 
 
After that, the reaction mixtures were allowed to 
reach a steady state in the dark at room temperature. 
The absorbances were measured at 517 nm after 30 
minutes. 
 
 
Table 1: Content of reaction mixtures in in-vitro antioxidant 
evaluation by DPPH assay 

 NC 
(mL) 

PC 
(mL) 

TS 
(mL) 

CBT 
(mL) 

DPPH solution 1.5 1.5  1.5  NA 
Methanol 1.5 NA NA 1.5 
AEL/AEF/ 
AER/AES 
Solutions  

NA NA 1.5  1.5 

Ascorbic acid 
solution 

NA 1.5  NA NA 

 
NC: Negative control; TS: Test sample 
(AEL/AEF/AER/AES); CBT: Colour blank for test 
sample, PC: Positive control (Standard solution). 
 
All the tests were performed in triplicate for each 
concentration. Antioxidant activity was measured 
in terms of radical scavenging activity and the 
percentage scavenging effect was calculated using 
the following formula. 

Scavenging activity (%) = 
[𝐴𝑜−𝐴𝑇]𝐴𝑜 × 100 

 
Where A0 is the absorbance of the negative control 
and AT is the absorbance of the test sample 
(AEL/AEF/AER/AES or Ascorbic acid). The 
radical scavenging activity of test samples was 
expressed as a mean of EC50 (μg/mL), which is 
defined as the mean concentration of the 
antioxidant required to lower the initial DPPH 
concentration by 50% in each experiment. It was 
determined by using the graph plotted with the 
mean concentration of triplicates of each test. 
 
 

 

 %
 I

n
h

ib
it

io
n

 o
f 

S
ca

v
en

g
in

g
 



 
CINEC Academic Journal Volume 6 Issue II 2023 

 
 

11 
 

y = 3.5231x + 11.518

R² = 0.9633

0

20

40

60

80

100

0 10 20 30

y = 0.9578x + 28.834

R² = 0.9125

0

20

40

60

80

100

120

0 50 100

y = 1.3912x + 11.914

R² = 0.9981

0

10

20

30

40

50

60

0 10 20 30 40

y = 3.2561x + 6.3823

R² = 0.979

0

20

40

60

80

100

0 10 20 30

STATISTICAL ANALYSIS 

All the results were subjected to descriptive 
statistics and expressed as mean ± standard 

deviation (SD). Data were analyzed by using SPSS 
statistic software. p-values < 0.05 were considered 
as statistically significant. 

 

RESULTS 

 

DPPH percentage inhibition of the scavenging 
activity of AEL, AEF, AER and AES are shown in 
Figure 1, Figure 2, Figure 3 and Figure 4 
respectively. Also extracts showed significant 
(p<0.05) dose dependent DPPH scavenging 
activity. 
 
 
 

 

 

 

 

 

 

 

 

 

 

 
 
Figure 1–Percentage inhibition of DPPH radical scavenging 
activity for aqueous extract of A. cathartica leave 

 

 

 

 

 

 

 

                         
                                                       
Figure 2–Percentage inhibition of DPPH radical scavenging 
activity for aqueous extract of A. cathartica flowers 

 
 
Figure 3–Percentage inhibition of DPPH radical scavenging 
activity for aqueous extract of A. cathartica roots 

 
 

 

 

 

 

 

 

 

 

 

 

 
Figure 4–Percentage inhibition of DPPH radical scavenging 
activity for aqueous extract of A. cathartica stem 

 

 

 

 

 

 

 

 

 

   Figure 5 – Standard Curve for Ascorbic Acid in DPPH assay 
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The results (Table 2) showed that leave extract has 
more significant antioxidant activity compared to 
the other three extracts which are prepared from 
flowers, stems and roots. This activity is higher 
than standard ascorbic acid, which has an EC50 
value of 13.40 µg/mL. 
 
Table 2: EC50 μg/mL values in DPPH assay 

 

DISCUSSION 

 

Because of their safeness, tolerability and non-
toxicity, natural antioxidants are considered 
comparatively superior to synthetic ones [12].  
Hence, the free radical scavenging antioxidants of 
plant origin are abundantly used in the form of 
vitamins, minerals and nutraceuticals. [13]. 
 
Hameeda and coworkers [15] conducted a 
comparison of the antioxidant activities of roots, 
shoots, leaves and flowers of A. 

cathartica. According to them, the roots of A. 

cathartica, showed the highest enzymatic 
antioxidants such as superoxide dismutase (SOD), 
peroxidase (POD), and catalase (CAT). Also, it 
showed the highest total phenolic contents 
compared to the other test parts of the plant [14]. 
according to Coelho et al. [17], the ethanol extract 
of dried leaves of A. cathartica showed a greater 
amount of phenolic compounds compared to its 
flower extract. According to the analyzed 
standards, they have identified the presence of 
several phenolic compounds, such as chlorogenic 
acid, caffeic acid, p-coumaric acid and ferulic acid 
in leaves [15] 
Khatoon and his coworkers [1] worked on 
methanol extracts of leaves and stems of A. 

cathartica prepared by maceration technique. They 
assessed total phenolics content as mg of gallic acid 
equivalents (GAE) and the total flavonoid content 
as mg of quercetin equivalents (QE) The study 
showed the leaf extract contains total phenolic in 
53.35 ± 1.87 mg/GAE/g and total flavonoids in 
170.30 ± 0.10 mg QE/g whereas, it was 38.78 ± 
0.00 mg/GAE/g and 140.30 ± 0.10 mg QE/g for 
stem extract respectively [1]. As total flavonoids 
and phenols are two of the compounds mainly 
involved in the antioxidant potential of plants, this 
evidence provides scientific support for the results 
we received in this study, where it showed leave 
extract contains more antioxidant activity than the 
stem in the DPPH assay. 
 
In 2018, Safitri and his co-workers [11] showed 
that an aqueous extract of A. cathartica leaves 
obtained from South Sulawesi has antioxidant 
potential with IC50= 44.9 μg/mL. However, our 
study showed that the EC50 value was 10.92 µg/mL 
for the A. cathartica leaves collected from 
Colombo, Sri Lanka. In addition, Safitri, 
Handayani and Waris used dried leaves while we 
used fresh leaves. Hence all of these factors may 
contribute to the different EC50 values shed on the 
aqueous extract of A. cathartica leaves. 
. 
CONCLUSION 

 
The fresh hot aqueous extract showed antioxidant 
activity with an EC50 value of 10.92 µg/mL, 
22.10µg/mL, 23.76 µg/mL and 27.38 µg/mL for 
leaves, flowers, roots and stems respectively. The 
ascorbic acid showed an EC50 value of 13.40 
µg/mL.  In conclusion, the present findings 
provided scientific evidence for the in-vitro 
antioxidant properties of the different fresh parts of 
A. cathartica. Hence, the leaves of A. cathartica 
displayed comparatively higher antioxidant 
potential than in other parts. The plant, particularly 
its leaves, can be used to make pharmaceutical 
herbal medicines and may be useful in the 
identification, purification, and isolation of novel 
phytoconstituents with therapeutic applications. 
 

 

 

 

 

 

Sample EC50 value 

Aqueous extract of A. cathartica 

leaves (AEL) 
10.92 µg/mL 

Aqueous extract of A. cathartica 

flowers (AEF) 
22.10 µg/mL 

Aqueous extract of A. cathartica 

roots  (AER) 
23.76 µg/mL 

Aqueous extract of A. cathartica 

stems (AES) 
27.38 µg/mL 

Ascorbic acid (Positive control) 
 

13.40 µg/mL 
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ABSTRACT 

 

Setting new strategies has become necessary due 
to increased attention to environmental concerns 
and a rising tendency among nations and 
organizations toward environmental sustainability. 
This study explores the impact of Green Supply 
Chain Management Practices on environmental 
performance in the Sri Lankan apparel industry. As 
a result, the study's objectives are to identify the 
impact of green supply chain management 
practices on environmental performance and 
provide recommendations for improving the 
environmental performance of the apparel 
industry. This study mainly focused on 
investigating the level of green supply chain 
management practices (GSCMP) including 
Internal Environment Management (IE), Eco 
Design (ED), Green Manufacturing (GM), Green 
Purchasing (GP), and Cooperation with Customers 
(CC). By adopting the convenience sampling 
technique and quantitative survey method and 
using a self-administered questionnaire, the study 
collects data from 60 employees, including 
managers and executives, from three leading 
apparel manufacturing companies located in the 
Western and North Western provinces of Sri 
Lanka. These findings imply that GSCMP are 
more likely to impact environmental performance, 
as evidenced by correlations and regression 
analyses. The study will analyze the data to 
identify the extent to which green supply chain 
management practices are implemented in the 
industry and provide insights into the potential 
benefits of green supply chain management 
practices for the apparel industry in Sri Lanka. 
Furthermore, the study's limitations are discussed, 
and potential areas for further research based on 
the study's findings are highlighted. 

An exploratory study can also examine the influence 
of GSCMP practices on organizational performance 
based on the other service sectors of Sri Lanka. 
 
Index Terms- Supply Chain Management, Green 

Supply Chain Management Practices, 

Environmental Performance, Sustainability, 

Apparel Industry 
 

INTRODUCTION 

 
Today's economic environment is more competitive 
and global than in the past. We can see the shorter 
product life cycles, rapid new product releases, and 
sophisticated clients who are becoming more 
intelligent and well-informed are characteristics of 
modern business. In this context, there has been an 
increase in the importance of corporate activity that is 
environmentally friendly, and many forward-thinking 
businesses are adopting green supply chain 
management. With the increase in globalization in 
every corner of the world, most businesses now 
realize the value of implementing Green Supply 
Chain Management (GSCM) techniques, particularly 
in connection to supply chain management, which 
also has positive environmental outcomes. 
 
"Green supply chain management means adding 
“green” component to the company supply chain" 
(Meera & Dr. P. Chitramani, 2014). Over time, the 
concept of Green Supply Chain Management 
(GSCM) gained popularity among researchers and 
practitioners in the logistics chain for various reasons. 
According to the (Srivastava, 2001) defined GSCM, 
“stating that it involves incorporating environmental 
considerations into supply chain management (SCM), 
encompassing areas such as product and service 
design, procurement, manufacturing processes, 

mailto:pavithrasewwandi.tfc@gmail.com
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distribution, and end-of-life management, all 
aimed at achieving sustainable competitive 
advantage.” In today's complex and dynamic 
business environment, organizations must 
prioritize the adoption of Green Supply Chain 
Management Practices to remain competitive and 
survive. 
 
Within the Sri Lankan business context, there is 
limited evidence regarding the adoption of green 
supply chain management practices and the impact 
of these practices on organizational performance. 
The challenge lies in striking a balance between 
achieving both environmental and economic 
sustainability, which has hindered the widespread 
adoption of green practices in design and 
manufacturing while maintaining a cost-effective 
supply chain. 
 
This study aims to explore how the implementation 
of green supply chain practices can establish a 
sustainable environment within the apparel 
industry. Specifically, the research will focus on 
assessing the industry's environmental 
performance about sustainability. To achieve this, 
the study sets research objectives to examine the 
current state of green supply chain processes and 
practices and investigate the influence of 
implementing Green Supply Chain Management 
Practices on the apparel industry's organizational 
performance, particularly in terms of 
environmental performance in Sri Lanka. 

The green logistics concept refers to all initiatives 
that are made to measure and minimize the 
environmental effects of logistics operations. This 
idea first appeared in the mid-1980s and was used 
to describe logistical techniques and systems that 
make use of state-of-the-art machinery and 
technology to minimize environmental harm 
(Marcus, et al., 2011).  A variety of green business 
strategies that operate at various points in the 
supply chain process are included in sustainable 
business operations in manufacturing companies. 
 
The Sri Lankan clothing industry has fully 
embraced the concept of environmentally friendly 
production, which extends beyond being a passing 
trend. Sri Lanka is at the forefront of innovative 
technologies in the apparel sector, exemplified by 
the world's inaugural "Green Garment Factory." 
This groundbreaking facility achieved a 

remarkable 70% reduction in both energy and water 
consumption. By implementing efficient 
manufacturing practices, these businesses have 
achieved long-term viability, resulting in reduced 
expenses and accelerated returns on investment. To 
meet global standards for recycling, wastewater 
treatment, and waste management, companies in Sri 
Lanka strive for LEED Platinum and Gold 
certifications. Collaboratively, suppliers and 
manufacturers in Sri Lanka are actively working 
together to minimize the carbon footprint of the 
country's clothing industry, aiming to enhance 
sustainability and environmental consciousness. It is 
important to note that Sri Lanka adheres to the 
regulations established by the World Trade 
Organization (WTO) (Anon., 2022). According to the 
provisional data released by the (Sri Lanka Export 
Development Board (EDB), 2022) In September 
2022, apparel and textile exports increased by 5% 
year over year to reach US$ 479.88 Mn. 

                               Table 1 
 Summary of the Supporting Literature 

 

GSCMP Operational 

Definition 

Source 

Internal 
Environment 
Management 

Practice of developing 
GSCM as a strategic 
organizational 
imperative through 
commitment and 
support of the 
imperative from senior 
and mid-level 
managers 

(Zhu, et al., 
2008), 
(Rao & Holt, 
2005) 
 

Eco Design Use of ecologic raw 
materials and recycling 
product at end of life, 
life cycle analysis of 
product 

(Diab, et al., 
2015), 
(Kumar & 
Chandrakar, 
2012) 

Green 
manufacturing 

Equipping an 
environmental 
management system, 
Use of production 
techniques respectful 
of the environment 

(Ninlawan, et 
al., 2010), 
(Amemba, et al., 
2013), 
(Al-Odeh & 
Smallwood, 
2012) 

Green 
Purchasing 

Selection of eco- 
suppliers, 
Environmental 
collaboration with 
suppliers 

(Xiao, 2006), 
(SM, et al., 
2015), 
(Zhu, et al., 
2008) 

Cooperation 
with 
Customers 

Environmentally 
sustainable products 
with green packaging 
is a requirement for 
customer cooperation 

(Theyel, 2001) 
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PROBLEM STATEMENT 

 
As aforementioned, the purpose of this study was 
to examine the impact of Green Supply Chain 
Management (GSCM) practices on environmental 
performance. 
 
Environmental concerns and global warming are 
gaining media attention in the garment sector, 
prompting organizations to consider greening their 
manufacturing farms for sustainability. While 
there may not be immediate financial gains, 
reasons include customer demand for 
environmentally friendly products, government 
tax deductions, environmentally friendly 
infrastructure, competitive advantages, and ethical 
position. Green supply chain management 
methods include internal environmental 
management, eco-design, and green purchasing. 
This research focuses on the impact of green 
supply chain practices on the Sri Lankan apparel 
industry, analyzing the adoption level and 
providing recommendations for improving 
environmental performance. 

RESEARCH OBJECTIVES 

 
The primary objective of this research is, 
• To identify the impact of green supply chain 

practices on environmental performance of 
apparel industry of Sri Lanka. 

According to the main objective the outcomes of 
the research would supplement the secondary 
objectives as stated below, 
• To identify the most significant green supply 

chain practice that impacts environmental 
performance in Sri Lankan apparel industry. 

• To give recommendations for improving 
environment performance in Sri Lankan 
apparel industry. 

RESEARCH METHODOLOGY 

 
A. Research Design 

 

The research design section outlines the data 
collection and analysis methods, as well as the 
measurements for the variables identified in the 
problem statement. It provides a comprehensive 
overview of the research methodology, which aims 
to investigate the impact of green supply chain 
management (GSCM) practices on the 

environmental performance of the apparel industry in 
Sri Lanka. Specific questions were formulated to 
measure each independent and dependent variable, 
drawing upon constructs, dimensions, and indicators 
derived from existing research literature. 
 
A survey technique was employed, utilizing a hand-
delivered questionnaire to reach every unit of analysis 
within the sample. This study adopted a quantitative 
approach, which enables the collection of categorical 
data required for statistical testing through the survey 
questionnaire. As the focus of this study is on 
examining the impact of green supply chain practices 
on environmental performance in the Sri Lankan 
apparel industry, data was gathered from various 
primary sources and will be analyzed accordingly. 
The research design of this study is descriptive and 
supported by relevant research articles as highlighted 
in the literature review. 
 
B. Data Collection 

 
The primary data collection method used for this 
study involved distributing a self-rated questionnaire 
through Google Forms. The questionnaire was 
distributed among 60 participants who are working in 
the sustainability department of the selected Apparel 
Manufacturing Companies located in Western and 
North Western provinces. Respondents were 
approached through email, phone calls, and in-person 
visits to the companies. 
 
C. Data Analysis 

 
In this study, five key demographic variables were 
analyzed which are gender distribution, age 
distribution, level of education, current job position 
and work experience in the apparel industry.  
Cronbach's alpha is utilized to assess the scale 
reliability of the study based on environmental 
performance. A Cronbach's alpha value of 0.7 or 
above is generally considered acceptable for scale 
reliability. The Cronbach's alpha values for all five 
dimensions of GSCM practices are above 0.7, 
indicating good internal consistency. The Cronbach's 
alpha value for the overall conceptual framework of 
the 25 items is 0.967, indicating a high level of 
internal consistency. 
 
Based on descriptive statistics, the mean values for all 
variables are relatively high, ranging from 5 to 3.67, 
indicating agreement among the responses. The 
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highest standard deviation is observed in Eco 
Design (0.56), indicating higher variance, while 
the minimum standard deviation is in Green 
Manufacturing (0.41), indicating lower variance. 
The coefficients of skewness fall between -1 and 
+1, suggesting a normal distribution of the data. 
The absolute values of kurtosis are less than three  
 times the standard error of kurtosis, further 
indicating a normal distribution and enabling the 
application of parametric techniques in the 
analysis.      
 
According to the correlation analysis, all the 
probabilities are highly significant between the 
Environmental Performance (Dependent variable) 
and independent variables. Coefficients of 
correlation between them are positive. Their values 
are more than 0.7. This means that Internal 
Environment Management, Eco Design, Green 
Manufacturing, Green Purchasing and 
Cooperation with Customers are having strong 
positive correlation with Environmental 
Performance. 
 
In the model summary, the multiple correlation (R 
Square value) is 0.980, indicating that 
approximately 98% of the variability in 
Environment Performance is accounted for by this 
model. All GSCM Practices show significant 
probabilities with positive beta values, indicating 
their influence on Environmental Performance. 
The probabilities for Internal Environment 
Management, Eco Design, Green Purchasing, and 
Cooperation with Customers are highly 
significant, with probabilities less than 0.01. This 
implies that these practices have a significant 
positive impact on Environmental Performance. 
Additionally, Green Manufacturing is also 
significant and positively influences 
Environmental Performance. 
 

RESULTS AND DISCUSSION 

 
This research study examines the impact of 
selected green supply chain management (GSCM) 
practices on environmental performance in the 
apparel industry of Sri Lanka. The study collected 
data through a questionnaire administered to 
apparel manufacturing companies with 
approximately 60 employees working in the 
sustainability department. The reliability of the 

questionnaire was assessed using Cronbach's Alpha, 
which yielded a value of 0.967. Hypotheses were 
tested using correlation and regression analysis. 
 

Table 2 

Summary of findings of the study 

 
The regression analysis results indicate that GSCM 
practices significantly contribute to environmental 
performance (F = 516.081, p = 0.000). The R-square 
value is 0.980, indicating that the GSCM practices 
account for 98% of the variability in Environmental 
Performance explained by the model. Based on the 
regression analysis, it can be concluded that Green 
Purchasing has the highest impact on environmental 
performance (p = 0.000), making it the most 
significant practice among the GSCM practices. 
 

No Hypothesis Regression 

   B          Sig 

Acceptance 

Rejection 

H1 There is a 
relationship 
between Internal 
Environment 
Management and 
Environment 
Performance 

0.204 0.002 Accepted 

H2 There is a 
relationship 
between Eco 
Design and 
Environment 
Performance 

0.124 0.000 Accepted 

H3 There is a 
relationship 
between Green 
Manufacturing 
Environment 
Performance. 

0.240 0.022 Accepted 

H4 There is a 
relationship 
between Green 
Purchasing the 
Environment 
Performance. 

0.298 0.000 Accepted 

H5 There is a 
relationship 
between 
Cooperation with 
Customers and 
Environment 
Performance. 

0.266 0.000 Accepted 
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CONCLUSION 

 
The apparel industry has a significant impact on 
global environmental issues, such as pollution and 
waste generation. In Sri Lanka, the apparel 
industry is crucial to the economy but also poses 
environmental challenges. Implementing green 
supply chain practices can help improve the 
environmental performance of the apparel industry 
in Sri Lanka by promoting sustainability and 
reducing the overall environmental footprint.  
 
Green supply chain practices involve adopting 
sustainable practices throughout the supply chain, 
from sourcing raw materials to production, 
transportation, and distribution. This requires 
collaboration and engagement from all 
stakeholders involved, including suppliers, 
manufacturers, retailers, and customers.  
 
However, implementing green supply chain 
practices in the apparel industry in Sri Lanka 
comes with challenges and requires significant 
investment, collaboration, and commitment from 
stakeholders. It may also necessitate changes to 
existing practices and processes. Nevertheless, the 
benefits of adopting green supply chain practices 
outweigh the costs and can lead to a more 
sustainable and environmentally conscious apparel 
industry in Sri Lanka. 
 
The adoption of green supply chain practices in the 
apparel industry in Sri Lanka offers several 
benefits. It can help reduce the industry's carbon 
footprint, conserve natural resources, minimize 
waste and pollution, and enhance overall 
sustainability. Additionally, it can improve the 
industry's reputation by demonstrating a 
commitment to sustainability and environmental 
stewardship. To successfully implement green 
supply chain management practices, effective 
coordination between various administrative levels 
within organizations is crucial. 
 
Recommendations are made to support the 
implementation of green supply chain practices. 
These include finding environmentally friendly 
raw materials, adopting environmentally safe 
design and packaging practices, developing an 
annual training plan for employees related to green 
supply chain practices, and allocating a sufficient 
budget for scientific research in the field. These 

recommendations aim to foster a more sustainable 
and environmentally conscious apparel industry in Sri 
Lanka by prioritizing sustainability and 
environmental stewardship. 
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ABSTRACT 

Active transportation includes human-powered 
travel like walking, cycling, and skating. Active 
Transportation offers various benefits for users, 
society, and the economy in Sri Lanka. However 
it is not widely recognized as a primary 
commuting mode for daily travelers. This study 
mainly focuses on identifying potential barriers 
and potential challenges to the usage of active 
transportation in Sri Lanka and identifying the 
relationship between them especially focusing on 
the Colombo district. The study is limited only 
into the cycling because of the availability of data. 
The study has a quantitative approach and its 
cross-sectional study. A questionnaire was 
distributed physically and online to daily 
Colombo commuters for work, education and 
other purposes. Using convenience sampling, 384 
responses were collected. The collected data were 
analysed by using IBM SPSS statistical tool. 
Most daily travelers to Colombo are males, with 
females fewer due to safety concerns while 
cycling. The majority belong to the 
millennial/Gen Z generation. Their trips prioritize 
work, followed by leisure activities. Few come 
for studies. The study has found four potential 
barriers and three potential challenges to the 
usage of active transportation. Identified barriers 
are infrastructure barriers, safety barriers, 
environmental barriers, and public perception 
about cycling. Identified challenges are costs 
related to cycles, air pollution, and educational 
aspects. It was also identified that there are 
negative relationships to the usage of active 
transportation in Sri Lanka from the above-
mentioned barriers and challenges. As 
recommendations to future studies, it is better to 
look at other types of active transportation 
without limiting cycling focusing on the whole 
Sri Lankan context as this study is based only on 
Colombo. It will be good for future researchers 
can focus on the benefits and impact of potential 
barriers and challenges of active transportation. 

This study also provides some recommendations 
like creating new transport policies to promote 
cycling in Sri Lanka. 
  
Index Terms— Active Transportation, Potential 

Barriers, Potential Challenges, Cycling 

  INTRODUCTION 

Active transportation, encompassing walking, 
cycling, and various non-motorized modes such 
as rickshaws, skateboards, and wheelchairs, 
serves both transportation and recreational 
purposes. (VTPI, 2010; gTKP, 2010). Diverse 
modes cater to different needs and communities, 
contributing to more efficient and equitable 
transportation networks. Within this system, 
walking and cycling stand out as the primary 
active transportation choices, with walking being 
an ancient mode of travel while cycling emerged 
roughly two centuries ago. Walking, the oldest 
form is as old as the species, while cycling, the 
second, is only about 200 years old. Researches 
have observed a clear decline in active 
transportation in from the end of the 20th century 
in most countries such as USA, UK, European 
countries and etc. In USA according to the 
national transportation survey data which is 
providing longitude data has shown that walking 
has fallen from approximately 9.3% in 1969 to 
only 8.6% of all recorded trips in 2001, although 
changes in survey methods suggest the earlier 
figure may be artificially low (Florida 
Department of Transportation and Center for 
Urban Transportation Research, 2006:4). 

Specially in Sri Lanka cycling is not identify as a 
mode of transportation for commuters. Most of 
the middle class families own their vehicles so 
they can move from one place to another easily 
with the availability of fuel in the country. Sri 
Lanka's transportation system depends heavily on 
automobiles. This indicates that access to other 
modes of transportation is generally limited and 
that land use patterns and transportation 
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infrastructure primarily promote automobiles. 
Traffic congestion has become a huge problem in 
Sri Lanka. Mainly highly populated cities like 
Colombo, Kandy, and Gampaha are suffering 
from traffic congestion. In Colombo and other 
major cities, traffic congestion occurs during 
certain times of the day which are called speak 
periods or rush hours. The balance between the 
demand and the supply of road space is identified 
as the main two clear parameters which impact 
the creation of traffic congestion. (Amal , 2004). 

As per Damunupola A.K.A (2021) challenges for 
cycling in Sri Lanka are categorized under 3 
categories as safety and security, infrastructure 
facilities, and product and process related issues. 
Fernando, D.  (2022) has stated that the barriers 
are included poor city planning in urban areas and 
excessive regulations in the country. Also many 
of the members of the workforce, living far away 
from their workplace and they have to have a 
convenient mode of transportation not only for 
reporting to work but also for other personal 
needs. 

From early 2022, the government of Sri Lanka 
has suspended activities in oil refineries due to a 
shortage of crude oil inventories. Because of that 
people didn’t get the chance to travel to fulfill 
their day-to-day work as they used to. Due to this 
situation, people started using active transport 
modes to full fill their basic short trips. As lots of 
people had to continuously queue up in fuel 
stations due to the fuel shortage, a lot of people 
moved bicycles and walking as their daily 
commutes. ( Times of India, 22 July 2022). This 
has reduced traffic congestion as well as impacted 
the environment in a good way. But after the fuel 
crisis was solved, people again changed to using 
their private vehicles for cycling. It indicates that 
there’s an issue for the usage of active 
transoportation. Those issues can be either 
barriers or challenges which limits commuters 
from choosing active transportation as their mode 
of transport.  

The main objective of the study is to identify the 
barriers to the usage of active transportation in Sri 
Lanka. The secondary objectives are to identify 
the barriers to implementing active transportation 
in Sri Lanka and identify the relationship of 
barriers and challenges with the usage of active 
transportation. 

 RESEARCH METHODOLOGY 

 

          Independent Variables  

          Dependent Variable 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 1 – Conceptual Framewoek 

 

The conceptual framework for the study is 
developed based on  literature review. 
Independent variables are derived from existing 
models and case studies, focusing on 
infrastructure, safety, environment, and public 
perception. Potential challenges include 
economic factors, air pollution, education, and 
health problems. The study's dependent variables 
include the frequency of cycling, likelihood to 
cycle in the future, and recommending cycling to 
others. The study area is the Moratuwa to 
Colombo fort stretch, chosen based on land use 

Challenges 

- Costs related to 
cycles (CC) 
- Air Pollution 
(CP) 
- Health 
problems(CH) 
- Educational 
aspects (CE) 
 

Potential Barriers 

-Infrastructure barriers 
(BI) 
-Safety barriers (BS) 
-Environment factors 
(BE) 
-Public Perception 
(BP)   
 
 

 

Usage of 
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patterns. The target population is daily 
commuters in the Colombo district. specifically 
those traveling from Moratuwa to Colombo fort 
along the Galle road corridor. The sample 
population, selected through convenience 
sampling, comprises individuals using active 
transportation. With a 95% confidence level and 
a 5% margin of error, data were collected from 
over 384 respondents. Convenience sampling was 
chosen due to Colombo's large population and the 
practicality of selecting participants from the 
Galle road corridor, allowing for a more detailed 
exploration of individual perspectives on active 
transportation. 

The study collected primary data through a survey 
distributed among the sample population. The 
survey instrument was a questionnaire structured 
around the conceptual framework variables. The 
questionnaire had four categories: demographic 
factors, two categories related to independent 
variables, and a final category based on the 
dependent variable. Respondents used a likert 
scale to provide answers to questions related to 
the variables, allowing for a structured 
assessment of their perspectives. 

Data Analysis 

Factors affect to Barriers for active transport 
evaluate by using SPSS statistics 
package. Descriptive statistics are then applied to 
analyze answers to the questions on the 
identified barriers and challenges (mean, median, 
standard deviation, and frequency). To do the 
analyses, the variables relating to the identified 
barriers will be recorded in 5 categories;  

Validity and the Reliability  

To ensure the reliability of the scale in multiple 
likert scale questionnaire, cronbach’s alpha is 
used. Questionnaire is considered to be more 
reliable to collect primary data pertaining to the 
survey, if cronbach’s alpha co-efficient value is 
superior.  

KMO and Bartlett’s Test  
The proportion of variances in the variables that 
might be caused by underlying factors, are 
indicated as a statistic in Kaiser-Meyer-Olkin 
(KMO) test. The higher values which are closer 
to 1.0 generally indicates that the factor analysis 
is useful with the data. If the values are less than 
0.50, the factor analysis probably won’t be useful. 

Higher KMO value gives a higher correlation 
between variables. The test measures the 
sampling adequacy of each measure as well as the 
complete model. There are several rules of 
thumbs stated by the authors when applying the 
Kaiser-Meyer-Olkin (KMO) test  

Bartlett’s test, test for hypothesis that the 
correlation matrix is an identity matrix. It 
illustrates the redundancy between variables. The 
test is also utilized to create a solid relationship 
between variables. This test is used to determine 
the homogeneity of the variables. The test is also 
used to verify the assumptions, that variances are 
equal across groups or samples. If the KMO value 
is more than 0.7, Bartlett’s test is also significant. 
Reliability Test for Created Factors  

Reliability of variables is are calculated by using 
cron batch alpha. Reliability test for the created 
factors and for the overall data set transcended the 
value of 0.6 of cronbach’s alpha value 
demonstrating that the reliability of the variables 
is in an adequate level and data set can be 
analyzed.  

Descriptive Analysis  

Descriptive statistics tend to describe the basic 
features of the data in the study. The quantitative 
descriptions of the of the study is presented in a 
manageable form by the descriptive statistics. 
This research has utilized the responses of 384. 
This large amount of data is simplified in a 
sensible way through the descriptive statistics. 
This method is use to find frequency circulations, 
measures of mean, median, mode and also 
measure of variability. Also demographical 
factors of the research like age, gender, income 
level, educational level, purpose to travel to 
colombo are analyzed by using descriptive 
statistics. 

 

Inferential Analysis 

Regression analysis (Linear regression model 

and other diagnostic tests)  

In this research regression analysis is utilized to 
examine the influence of one or more independent 
variables on the dependent variable. The method 
makes the study easier and flexible. The process 
of performing regression allows to confidently 
determine which factors matter the most, which 
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factor can be ignored and how the factors 
influence each other. Durbin watson test is carried 
out to find if there is a relationship with other 
variables. Regression model is having several 
assumptions. Regression model should be 
correctly specified. If there are 04 independent 
variables, that model should be specified for 04 
independent variables as, Y = β0 + β1X1 + β2X2 
+ β3X3 + β4X4 5. Regression model should be 
linear Association between independent and 
dependent variables should be linear. 

 

Model Summary  

According to the model summary, multiple 
correlation is given by R. This indicates the 
strength of the joint association between 
independent variables and dependent variable, 
passenger satisfaction. Following decisions are 
taken based on the value of multiple correlation. 
If, R ≥ 0.7 (Strong association) R ≥ 0.5 (Average 
association) R < 0.5 (Weak association) 
Coefficient of determination is given by R square. 
That is the proportion of the dependent variable 
covered by the regression model is explained by 
R square and the value is always lying between 0 
and +1.  

Analysis of variance (Regression ANOVA)  

Jointly significance of the result is tested using the 
ANOVA table. Probability of F test statistics 
should be significant (P ≤ 0.05) to model to be 
appropriate indicating independent variables 
jointly influence on passenger satisfaction. If the 
probability of F test statistics is insignificant, the 
model is not valid.. Determination of the 
coefficients individual effect is tested by using 
coefficient table. If the probability values of the 
coefficient are significant, those variables are 
having individual effect also in addition to the 
jointly effect. 

 

 

 

 

 

 

 

 

RESULTS 

                 Table 1- Validity 

 

KMO and Bartlett's Test 

Kaiser-Meyer-Olkin Measure 
of Sampling Adequacy. 

.85
1 

Bartlett's 
Test of 
Sphericity 

Approx. Chi-
Square 

111
7.1
42 

Df 36 

Sig. .00
0 

Source – Research Data 

 

KMO (Kaiser-Meyer-Olkin) test is a measure of 
sampling adequacy used in factor analysis to 
determine if the data set is valid and suitable for 
factor analysis. Bartlett's test of sphericity, on the 
other hand, is a test of whether the correlation 
matrix between variables is significantly different 
from an identity matrix. Values closer to 1 
indicate that the data set is highly valid for factor 
analysis,  

 
In the table KMOL value is close to 1, It is 0.851, 
It shows the data is highly valid amd suitable for 
the factor analysis.  

The significance value of the table which also 
known as P value of the Barlett’s test is came as 
0.000. From the results it can be identified  that, 
the above value is lesser than the const and 
significance value of 0.05. It can be indicated that  
the validity and suitability of the responses 
collected to a study has  being addressed through 
the study.  

 

Anova 

 

The probability of F test statistics of the 
regression ANOVA is highly significant. This 
means that the model is jointly significant. 
According to table, significant value ( p-value) is 
equal to 0.00. It is less than the constant 
significant value 0.05, which means the ANOVA 
table is significant. Therefore, it can be 
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interpreted that independent variables jointly 
influence identify barriers and challenges which 
reduce the usage of Active Transportation. Hence 
this model is highly valid. 

         Table 2- Reliability 

 

 Source- Research Data 

When analyzing cronbatch’s alpha values , air 
pollution, health problems ,educational aspects 
and usage of active transportation (Dependent 
variable) have values more than 0.7. It has higher 
internal consistency and in highly acceptance 
level. Values for infrastructure barriers, safety 
barriers, public perceptions and costs related to 
cycles are over 0.6. Those also in acceptable 
level. Environmental barriers has a value of 
0.598, even though it is less than 0.6, it is really 
closer for that value. So it can be interpreted that 
also this value can be accepted. 

Since all the variables have values very close to 
0.7, each of these eight (8) elements have an 
adequate value in terms of internal consistency, 
accuracy, and reliabilit 

Table 3- Correlation Analysis 

Source – Research Data 

 

 

    Variable Cronbatch's 
Alpha 

N items 

Infrastructure 

Barriers 

0.639 3 

Safety Barriers 0.676 3 

Environmental 

barriers 

0.598 3 

Public 

Perception 

0.621 3 

Costs related to 

cycles 

0.632 3 

Air Pollution 0.765 3 

   

Health 

Problems 

0.741 3 

Educational 

aspects 

0.721 3 

Usage of Active 

transportation 

0.748 3 

Independent 
Variables 

 

Usage of Active 
Transportation 

Infrastructure 

Barriers 

Pearson 
Correlation 

-.395** 

  Sig. (2-tailed) 0.000 

  N 389 

Safety Barriers Pearson 
Correlation 

-.448** 

  Sig. (2-tailed) 0.000 

  N 385 

Environmental 
barriers 

Pearson 
Correlation 

-.301** 

  Sig. (2-tailed) 0.000 

  N 387 

Public Perception Pearson 
Correlation 

.330** 

  Sig. (2-tailed) 0.000 

  N 389 

Costs related to 
cycles 

Pearson 
Correlation 

-.426** 

  Sig. (2-tailed) 0.000 

  N 389 

Air Pollution Pearson 
Correlation 

-.441** 

  Sig. (2-tailed) 0.000 

  N 389 

Educational 
aspects 

Pearson 
Correlation 

-.408** 

  Sig. (2-tailed) 0.000 

  N 389 

Health problems Pearson 
Correlation 

-0.006 

  Sig. (2-tailed) 0.902 

  N 389 

**. Correlation 

is significant at 

the 0.01 level (2-

tailed). 
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The table displays the correlations between 
independent variables and the dependent variable. 
With the exception of public perception, all 
independent variables exhibit negative 
correlations with the dependent variable It 
indicaters a decrease in active transportation 
usage. The strongest factor reducing active 
transportation is safety barriers (-0.448), while 
public perception shows a slight positive 
relationship. However, the impact of public 
perception on increasing active transportation 
usage is uncertain. Health problems are found to 
be insignificant and cannot be considered an 
independent variable affecting active 
transportation usage. 

Table 4 – CORRELATIONS 

Source – Research Data 

All the probabilities of above discussed six 
independent variables are highly significant with 
negative beta values. This shows that those 
independent variables influence negatively on the 
dependent variable which means they reduce the 
usage of active transportation. Only one 
independent variables have  positive beta value 
(public perception independent variable does not 
influence individually but can be influenced 
jointly.  

Concerning the regression analysis and 
coefficient value, the study developed a function 
with their respective beta values. The function is 
illustrated as follows, 

Usage of Cycling = 0.755 + (-0.185) 
Infrastructure barriers + (-0.242)Safety barriers + 
(-0.006) Environmental Barriers + (0.008) Public 
Perception + (-0.077)Costs related to cycles + (-
0. 2620)Air Pollution + (-0.171) Educational 
Aspects +ϵ 

In the above-mentioned equation, the beta values 
of each independent variable show the one-unit 
change of the independent variables will have an 
impact on the dependent variable, usage of active 
transportation 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Mo

del 

  Unstandar

dized 

Coefficients 

  Si

g. 

    B Std
. 
Err
or 

  

1 (Constant) 0.755 0.2
49 

0.0
03 

  Infrastruc
ture 
barriers 

-0.185 0.0
48 

0 

  Safety 
barriers 

-0.242 0.0
51 

0 

  Envioren
ment 
barriers 

-0.006 0.0
49 

0.0
09 

 Public 
Perceptio
n 

0.008   

  Costs 
related to 
cycles 

-0.077 0.0
59 

0.0
19 

  Air 
Pollution 

-0.262 0.0
61 

0 

  Education
al aspects 

-0.171 0.0
57 

0.0
03 

a Dependent Variable: Usage of Active 

Transportation 
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Table 5 

One Sample T Test (Testing Hypothesis) 

 

  

T Sig. 
(2-
tailed
) 

Mean 
Differenc
e 

Infrastructur
e Barriers 

100.88 0 3.90488 

Safety 
barriers 

92.909 0 3.81662 

Environment 
barriers 

118.54
7 

0 4.04861 

Public 
Perception 

109.57
7 

0 3.46392 

Costs related 
to cycles 

96.897 0 3.73265 

Air Pollution 93.588 0 3.65467 

Educational 
Aspects 

112.71
9 

0 3.99572 

Health 
Problems 

101.54 0 3.77806 

Usage of 
Active 
transportatio
n 

63.211 0 2.98029 

Source – Research Data 

From the above one sample test table, it can be 
shown that all significance values of independent 
variables are equal to 0.00. It means  that they are 
lesser than the chosen level of significance 0.05.It 
indicates that null hypothesis related to the 
independent variables can be rejected  and also 
can be concluded that the sample mean is 
significantly different from the hypothesized 
population mean. 

 

From above interpretations following null 
hypotheses can be rejected.  

• Potential barriers do not impact the usage of 
active transportation – H1,0 

• Potential Challenges Factors do not impact the 
usage of active transportation – H3,0 

 

Descriptive Statistics 

All the means of the descriptive statistics are 
closer to the maximum statistics level and those 
means are above 3.5. It indicates that responses 
regarding variables are at an agreed level. The 
quantitative level of the likert scale is 1 -5. All the 
means are close to the likert scale 4.  

The dependent variable, usage of active 
transportation has the highest standard deviation. 
It indicates that it has a comparatively higher 
variance. From independent variables, safety 
barriers have the highest standard deviation as it 
has a higher variance compared to other 
independent variables. Public perception has the 
lowest number of standard deviations, which 
indicates it has a variance.  

Skewness levels are measured from -1 to +1.  
From skewness, it can be measured the 
asymmetry of a probability distribution. In 
descriptive statistics, it indicates the degree to 
which a distribution deviates from symmetry. In 
this statistic, all the skewnesses are having 
negative results. The majority of the observations 
in the dataset are concentrated towards the higher 
end of the scale and there are fewer observations 
towards the lower end. In other words, the data is 
lopsided towards the left. However since all the 
data are located within the range of -1 to +1, it can 
be said that this data has a normal distribution.  

There are 3 negative kurtosis values in the data set 
for safety barriers, public perception, and health 
problems. It indicates that the distribution of 
those variables is flatter (more spread out). This 
means that the data values are more dispersed and 
have fewer extreme values (i.e., values that are 
much larger or smaller than the mean). The 
majority of the data values are clustered around 
the mean, with fewer values in the tails of the 
distribution. But absolute values of kurtosis are 
less than three times of standard error of kurtosis, 
it also shows that the data has normal distribution. 

From the skewness values and kurtosis values, it 
can be interpreted that the data has a normal 
distribution, and therefore other tests (pearson 
correlations) can be carried out to analyze the 
data. 

Although many researchers have concluded that 
barriers to transportation, few studies have 
investigated this relationship concerning cycling. 
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Some studies have shown either challenges or 
barriers to cycling. The results of this study 
showed both the potential barriers and challenges 
for cycling in the Sri Lankan context.  As 
expected, the study has found relationships with 
potential barriers and challenges with cycling. 
Some studies, it has shown that a person's need 
for acceptance from family and social groups 
grows with their network size. The decision to 
cycle as transportation can be influenced by these 
groups' views.  (Xing et al., 2010). Subjective 
norms play a significant role in the decision to 
commute by bike. Coworkers' cycling behavior 
and employer-provided financial incentives also 
impact bike usage. (Dill & Voros, 2007). Even 
this study, has identified that the income level of 
the people also impact to the active transportation 
as a barrier , specially people with higher income 
levels tend to use their own private vehicles. 
Perception of colleagues towards using cycling 
and Personal statuses which people likely to 
maintain also affect to the usage of active 
transportation. 

Infrastructure barriers impact to cycling in 3 
different ways according to the study. Land Use 
mix in Colombo City specially the enough space 
in the city, housing density, compactness, street 
interconnectivity, and the degree of land use 
mix are all influence to do active transportation 
(Badland et al.,2008). Present of cycle lanes on 
the road and limited parking for cycles in 
Colombo metropolitan area affect to choice of 
cycling. Due to the lack of bike lanes on the 
roadways, cyclists must share the same area with 
cars, and the absence of separation increases the 
risk to their safety. In a research conducted by Tin 
et al. (2010), 88% of participants stated that the 
presence of bike lanes would significantly 
increase their likelihood of cycling. 

As the Environment barriers,  distant from 
households to Colombo city and delays caused by 
high traffic conditions impact cycling. Based on a 
survey of Austin, Texas citizens, residents 
frequently drive to stores nearby since crowded 
roads make it hard to take a walk there. (Susan et 
al., 2001). 

According to Mogaji, 2022), commuters in Lagos 
worry about the costs related to cycles, costs 
related to buying a good new bicycle as well as 
repairing costs of bicycles that can be used for 

commuting. Also, there is an issue with the prices 
of safety gear to protect themselves when cycling. 
By conducting the study, it has been identified 
that this also affects Sri Lanka more than other 
challenges as this is a 3rd world country and the 
economic changes are so high. With the current 
economy of the country, all of these prices are 
getting higher, so it directly affects, people who 
have to spend more just for cycles from their 
income.  

There are so many downloops in educating people 
about the usage of cycling in the current system 
in Sri Lanka. There aren’t any programs for 
educating people about cycling practices and 
benefits. Also, in the school curriculum, there 
isn’t any extensive training about safe and 
effective cycle techniques. In Danish schools, 
syllabuses are included with class lessons as well 
as training on roads.  They first put kids cycling 
training tracks specifically made for children and 
then on regular cycling facilities all over the city 
(Pucher et al. 2010). Drivers should be educated 
about the safety of pedestrian users and cyclists. 
Because of these things education aspects also 
affect the usage of active transportation.  Even if 
they violate traffic laws, drivers in Germany,  
Netherlands, and Denmark are nonetheless held 
liable for accidents with children and adult 
bikers.  ( Pucher & Buehler., 2008).  

When talking about air pollution, misted and 
unclear polluted air, diseases which can be caused 
by exposure to air pollution and exhaust fumes by 
motorized vehicles make people think of using 
cycling as when using a cycle, commuters are 
always exposed to those things it can be imparted 
to them. When air quality declined, bicyclists 
were inclined to keep cycling if they felt more 
comfortable and safer. Fewer individuals 
commute by bicycle, policies aimed at 
encouraging a pleasant atmosphere for riding 
should be paired with the substantial investments 
made to improve bicycle infrastructure, as they 
are likely to be replaced by. (Zhao et al.,2018) 

Chen. et al. (2016) shows that Chinese adults 
throughout the past twenty years, has been 
associated with an ongoing decrease in physical 
activity and a rise in poor diet, both of which 
boost the risk of developing these illnesses. Even 
though some studies have shown health problems 
as a challenge to do active transportation, in this 
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study it has shown that it doesn’t directly implies 
with the Sri Lankan context.  

 

CONCLUSION 

Three out of the four potential barriers, excluding 
public perception, display a negative correlation 
with the usage of cycling in Sri Lanka, indicating 
that these variables diminish the utilization of 
cycling. Similarly, all three identified potential 
challenges show inverse relationships with 
cycling, suggesting a reduction in usage.  

Future research would benefit from exploring 
other forms of active transportation, not solely 
focusing on cycling. This study was based in a 
segment of the Colombo district, and it would be 
advantageous for future research to encompass 
other districts in Sri Lanka, providing a 
comprehensive national context. It would be 
beneficial for these studies to concentrate on 
understanding the impact of potential barriers and 
challenges in active transportation, along with 
studies highlighting the benefits associated with 
it. 

The study presents recommendations to promote 
cycling in Sri Lanka, as well as suggestions for 
conducting future research in this field. 
Geographical limitations and some demographic 
constraints were identified as limitations of this 
study. 
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ABSTRACT 

 

As various scholarly articles and accident 
investigation reports indicate, the risk of collisions 
at sea is still high. The objective of this research is 
to identify if this is due to misunderstanding of the 
International Regulations for Preventing 
Collisions at Sea 1972, as amended (COLREGs), 
by watchkeeping officers working onboard cargo 
ships. 
 
A total of 76 collisions while navigating officers 
(OOW) were at the con that occurred during a 
period of 10 years were analysed.   
 
80% of the collisions could have been avoided 
since one vessel was aware of the presence of the 
other. The highest number of collisions had taken 
place in cases of crossing situations. Furthermore, 
it is also important to note that 52% of the OOWs 
involved in collisions were sufficiently 
experienced. 
 
No evidence was found to conclude that these 
accidents occurred due to misinterpretation or 
misunderstanding of the COLREG’s by the 
OOW’s onboard the cargo ships, but as incorrect 
or insufficient action had been taken by 
experienced OOW’s, this could have been due to 
complacency and/or overconfidence on their part.  
 
Among the measures to be taken to minimize 
collisions at sea, overconfidence and complacency 
are two factors that should also require attention by 
all interested parties. 
 
Index Terms - COLREGs, Ship Collisions at Sea, 

Complacency and Over Confidence.  

 

INTRODUCTION 

 
When considering the ships of over 100 Gross 
Tonnage, Safety and Shipping Review [1] of 2022 
states that, number of global maritime 
accidents/incidents from 2012 to 2021 have been 

mainly caused by machinery damage or failure 
(9,968), followed by collision (3,134), contact 
(2,029), piracy (1,995) and fire/explosion (1,747). 
This indicates that collisions at sea are the second 
most common threat to safety, next to machinery 
damages of failures.  
 
The objective of this research is to identify whether 
there were difficulties in understanding the 
International Regulations for Preventing Collisions at 
Sea 1972, as amended (COLREGs), by watchkeeping 
officers working onboard cargo ships, by analysing 
the facts which led to collisions during the period 
from 01/01/2012 to 13/12/2021. 
 
Collisions which occurred whilst the Masters of both 
vessels were at the con have been excluded from this 
research, taking into consideration the experience 
they have on the practical application of the 
COLREG’s over many years. 
 
METHODOLOGY 

 
A total of 76 Accident investigation reports of cargo 
ships involving navigating officers (OOW), issued by 
11 major flag states were analysed. Though there were 
more than 76 accidents involving OOW at the con 
during the period considered, only 76 accident 
investigation reports were available for download 
from the Global Integrated Shipping Information 
System (GISIS) of the International Maritime 
Organization (IMO). 
 
153 vessels were involved (including fishing vessels) 
in the said 76 collisions. All the collisions occurred 
between two vessels, except in one situation where a 
cargo ship collided with two fishing vessels. 
 

DISCUSSION 

A. Experience of the OOWs 

 
In the graph below, experience is considered 
sufficient if the OOW had acquired at least 12 months 
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of sea experience in the capacity of OOW after 
obtaining the first Certificate of Competency 
(COC).  
 

 
Figure 1 Experience of OOWs 
 
When analysing the available facts, 52% of the 
OOWs involved were found to have sufficiently 
experienced. However, most scholarly articles 
state that a high number of collisions occur due to 
lack of experience of the OOWs. This may have 
changed over the past few decades due to the 
implementation of the ISM Code, STCW Code, 
efforts of the ship management companies and the 
efforts of the countries engaged in training of 
seafarers. 
 
It is understood that this 76 accident investigation 
reports may not be sufficient for coming into a 
conclusion of identifying the connection between 
‘experience’ and ‘collisions’. Since considerable 
number of the investigation reports on the GISIS 
cannot be downloaded, further analysis is required 
in this regard by parties having complete access to 
these accident investigation reports. 
 
 
B. Situations that led to collisions 

 

 
Figure 2 Situations that led to collisions 
 
A very high number of accidents have occurred 
during crossing situations. Even though it was not 
evident from the casualty investigation reports, the 
reason could be that the probability of 
encountering crossing situations is higher than 
other situations, rather than misunderstanding or 

misinterpreting Rule 15 and Rule 17 of the 
COLREGs. This view is further strengthened by the 
research conducted by Demirel & Bayer [2], where it 
was identified that the Rule 15 of COLREGs is not 
that difficult to understand. 
 
As per the above graph; 
• “No information’ includes situations where 

OOWs of both vessels involved in collisions 
were unaware of the other vessel until the 
collision occurred. 

• ‘Other’ include one collision with an anchored 
vessel, two collisions with vessels drifting and 
two collisions due to breaching of Rule10 of 
COLREGs. 

 
 
C. Collisions between cargo ships and fishing vessels 

 
During the period considered, 36 fishing vessels were 
damaged or foundered after 35 collisions encountered 
with cargo ships. 143 fishermen had died or were 
declared missing. When considering fishing vessels, 
application of COLREG differs, depending on 
whether they were engaged in fishing or not. 
Therefore, it is important to identify with certainty 
whether these vessels were engaged in fishing or not 
at the time of collision, as it is otherwise to be 
construed as a collision between two power driven 
vessels. 
 

 
Figure 3 Collisions between cargo ships and fishing vessels 
 
There is no appreciable difference of collisions 
between cargo ships and vessels engaged in fishing or 
not engaged in fishing. Further in accordance with the 
accident investigation reports there were no occasions 
where the lights and shapes were misunderstood by 
the OOWs of the cargo vessels.  
 
When considering fishing vessels (engaged and not 
engaged in fishing), it is also important to note that 
there were a number of occasions where; 

Sufficient, 

80, 52%

Not 

sufficient, 

15, 10%

No information 

about experience, 

58, 38%

Over taking, 

5, 6%

Head on, 

8, 10%

Crossing, 

56, 74%

No 

information, 

2, 3%

Other, 5, 

7%

Vessels 

engage in 

fishing, 19, 

53%

Fishing 

vessels but 

not 

engage in 

fishing, 17, 

47%



CINEC Academic Journal Volume 6 Issue II 2023 
                                                                            

36 
 

• the appropriate light signals and shapes were 
not displayed by the vessels.  

• the Rule 5 was violated. 
• the vessel had erratic manoeuvres prior to the 

collision and 
• altered to port for power driven vessels on port 

side and noncompliance of other parts of Rule 
17 being the ‘stand on’ vessel.  

 
As the competency of watchkeepers onboard 
fishing vessels is beyond the scope of this research, 
it is not addressed further. But measures should be 
taken by Coastal States to carry out further 
research to identify the reasons for these collisions 
from the perspective of the fishing vessels while 
taking steps to enhance training on COLREGs for 
watchkeepers working onboard fishing vessels 
because of the high risk of collisions involved. 
 
D. Awareness of the other vessel in the vicinity 

before the collision 

 
The Steamship Mutual P & I Club [3] states that 
they regularly experience claims arising from 
collisions or other navigational errors, some of 
them large, where failure to maintain a proper and 
effective lookout often features as a proximate or 
contributing cause. Furthermore, the Seafarers 
International Research Centre [4] states that during 
2002 and 2016, the most common immediate cause 
of collisions, close quarters and contact accidents 
were found to be the maintenance of an 
‘inadequate lookout’. Similarly, considerable 
number of accidents considered in this research 
were also caused due to improper lookout. But, 
when the cause of a collision is categorized as 
‘improper lookout’, the understanding of 
COLREGs and its application by the OOW cannot 
be analysed further. Therefore, for the purpose of 
this article, the awareness of the OOW regarding 
the presence of the other vessel was considered 
instead of considering whether Rule 5 was violated 
or not. 
 
In the graph below, ‘Aware’ means the OOW was 
aware of the presence of the other vessel with 
sufficient time to take action to avoid collision.  
 

 
Figure 4 Awareness of the presence of the other vessel before the 
collision 
 
Only 20% accidents had taken place without the 
knowledge of both vessels involved. Which means the 
remaining 80% could have been avoided since at least 
one OOW was aware of the presence of the other 
vessel, provided the OOW correctly followed the 
COLREGs. 
If both vessels were not aware of the presence of the 
other vessel, understanding of the individual Rules in 
COLREGs cannot be verified. Therefore, other than 
in Rule 6 and Rule 19, these 20% of the collisions are 
not considered hereafter in this article. 
 
E. Breaches of Rules in COLREGs 

 
Below graph indicates breaches of Rules by the 
vessels involved in collisions other than Rule 13, Rule 
14 and Rule 15 since they were discussed above. 
 

 
Figure 5 Breach by rule number 
 
 
F. Rule 6 (Safe Speed) 

 
Out of the 13 collisions which occurred due to 
maintaining an unsafe speed, 07 had occurred in 
restricted visibility. 
 
In the case of Tenes [5] the judge said that it is well 
known with the assistance of an efficient radar 
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lookout, ships are proceeding at full speed in dense 
fog and agreed that continuing to proceed at full 
speed in dense fog after the presence of the other 
ships became known, were proceeding at unsafe 
speeds. Proceeding at full sea speed in restricted 
visibility when no traffic around in open ocean is 
not considered unsafe provided a good radar 
lookout is maintained. However, proceeding at full 
sea speed could be unsafe even when the visibility 
is good but heavy traffic is around.  
 
No evidence was found in the accident 
investigation reports that the OOW had 
misunderstood Rule 6 specially when considering 
the experience of the OOWs involved. It was 
identified that lack of professionalism in the 
application of Rule 6 as a common mistake.   
 
The officer in charge of the navigational watch 
shall notify the Master immediately if in any doubt 
[6]. Therefore, if the OOW cannot take a decision 
regarding the safe speed of the vessel, the Master 
shall be called before a risk of collision develops 
(in case the of a give-way vessel) or a close quarter 
situation develops (in case of a stand-on vessel). 
 
G. Rules 7, 8 and 16 

 
These three rules are discussed under one 
paragraph considering their connection to each 
other. On a considerable number of occasions, it 
appears there is misunderstanding or erroneous 
application of Rules 7, 8 and 16. In a nutshell, these 
Rules states; 
• to identify the risk of collision (Rule 7) 
• to take appropriate action in ample time (Rule 

8) and 
• the ‘give way’ vessel shall keep out of the way 

of the ‘stand on’ vessel (Rule 16) 
 
Rule 7 & 8 applies to ‘give way’ vessels, ‘stand on’ 
vessels and vessels in restricted visibility, i.e., to 
all vessels. 
 
In five occasions both vessels were involved in 
VHF agreements in order to avoid collision. That 
indicates that they had identified a risk of collision 
even though the actions taken were incorrect or 
insufficient. That is why there is a deference 
between the breaches of Rule 7 and Rule 8 on the 
graph above.  
 

In number of occasions, the vessel involved in the 
collision was not even acquired on the ARPA. 
Without plotting, the next viable option to determine 
a risk of collision would be by taking a series of 
bearings of the target. This is not practicable under 
heavy traffic conditions and when quick decisions are 
required. ARPA plotting makes the application of 
Rule 7 easy. Therefore, the use of ARPA in 
identifying whether a risk of collision exists and/or a 
close quarters situation is developing is very 
important. 
 
Though the ‘trial manoeuvre’ facility in ARPA can be 
used to decide the most appropriate action to take to 
maintain the required Closest Point of Approach 
(CPA), it has not been used in most of the cases 
studied in this research. This facility would be helpful 
in the application of Rule 8. 
 
It is clear, when Rules 7 and 8 are not applied 
properly, application of Rule 16 and Rule 17 will not 
be effective, which could eventually lead to a close 
quarter situation or a collision. 
 
‘Give way’ vessels and vessels in restricted visibility 
shall effectively identify whether there is a risk of 
collision and shall take effective action to avoid a 
close quarter situation in ample time. After assessing 
the risk, if the OOW on ‘give way’ vessel or in 
restricted visibility cannot take an effective action due 
to the presence of the other vessels and/or lack of 
navigable sea room, the Master shall be called without 
delay, as the Master also needs time to assess the 
situation before taking an action. 
 
Except in 4 collisions there was a high possibility that 
most of the collisions could have been avoided had 
the master was called soon after the risk of collision 
was identified. In the cases studied, the Master was 
called only in a hand full of cases, and only when the 
collision was imminent and it was too late to avoid the 
other vessel. 
 
Furthermore, the use of VHF radio communication to 
avoid collisions while manoeuvring is very common 
by Masters and marine Pilots. This is of course done 
making sure both the vessels are clearly identified and 
the final actions are clearly understood. One of the 
accident investigation reports states that the use of 
VHF radio communication as an aid for collision 
avoidance is strongly discouraged [7]. This might be 
very true when it comes to junior officers as the 
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agreed actions may be misunderstood due to 
language barriers. 
 
When studying the cases involved, it was 
identified that insufficient action in accordance 
with these Rules contributed to the accidents, 
possibly due to overconfidence or complacency, 
rather than a misunderstanding of the COLREGs. 
 
 
H. Rule 10 (Traffic Separation Schemes) 

 
In total there were 08 collisions took place within 
Traffic Separation Schemes (TSS). Out of these 
collisions; 
• 05 were while overtaking  
• 01 when engaged in crossing  
• 01 when a vessel had mistakenly entered the 

opposite traffic lane and 
• 01 when a vessel had mistakenly entered the 

traffic separation zone while the other vessel 
was getting ready to pick a pilot. 

 
Therefore, Rule 10 was violated only in two 
occasions (the last two mentioned above). These 
two accidents had taken place due to the lack of 
positional and situational awareness while 
experienced OOWs were on duty, therefore, 
misunderstanding of Rule 10 can be ruled out. 
 
I. Rule 17 (Action by stand-on vessel) 

 
In accordance with the Rule 17 of COLREGs the 
‘stand on’ vessel may take an action to avoid the 
collision by her manoeuvre alone if she finds the 
‘give way’ vessel is not complying with the Rules. 
When taking an action, the stand on vessel shall, if 
the circumstances of the case admit, not alter her 
course to ‘port’ for a power-driven vessel on her 
own port side.   
 
This action may include change of speed or 
alteration of course to starboard. If the OOW on 
stand on vessel is not able to act as above due to 
various other factors, the Master shall be called 
before a close-quarter situation develops.  
 
In the cases studied, the master was called only on 
few occasions, even then it was at the last moment 
where there was insufficient time to assess the 
situation. As mentioned above, in most of the 
cases, the OOWs were well experienced and 

therefore cannot be considered that there could have 
been any problem in understanding the COLREGs, 
rather that the required actions were not taken. 
 
Out of the total 46 accidents where the Rule 17 was 
breached, there were 21 incidents where the ‘stand on’ 
vessel had altered to port for power driven vessels on 
her own port side when taking actions in accordance 
with the section (a) part ii of Rule 17. Therefore, 
maritime trainers, ship management companies and 
ship Masters shall emphasize their trainees and 
OOWs to strictly not to alter course to port when 
taking an action in accordance with the Rule 17 (a)ii. 
 
J. Rule 18 (Responsibilities between vessels) 

 
10 out of the 11 collisions which occurred due to 
breaching Rule 18 had taken place with vessels 
engaged in fishing. Out of these 10 collisions, in 07 
occasions, the actions of the fishing vessels may also 
have contributed to the collisions. These actions 
include; 
• Not displaying correct light signals 
• Alteration of course toward the ship 
• Change of speed/course continuously at close 

range 
 
The other collision occurred between a cargo ship and 
a tug which was engaged in towing operations. At the 
time of the collision, the tug was not exhibiting the 
‘restricted in her ability to manoeuvre’ lights due to a 
defective light.  
 
Therefore, it is hard to believe that there is a problem 
in understanding Rule 18. Most probable cause of 
breaching Rule 18 would have been inadequate or 
delayed actions required by Rules 7, 8, and 16. 
 
K. Rule 19 and 35 (Conduct of vessels in restricted 

visibility and Sound signals in restricted 

visibility) 

 
In this article, visibility is considered as restricted in 
situations where the visibility was reduced to three 
nautical miles or less. There were 11 collisions in such 
conditions, out of which 07 had taken place where at 
least one vessel was aware of the presence of the other 
vessel and the rest of 04 collisions had taken place 
while both vessels were unaware of the other. These 
07 collisions could have been avoided had the OOW 
complied with Rules 6, 7, 8 and 19. Rules 6, 7 and 8 
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are not addressed further as those were discussed 
earlier. 
 
Out of the 22 vessels involved in the 11 collisions, 
16 vessels were cargo ships. Out of these 16 OOWs 
on cargo ships only 02 officers were 
inexperienced. Rule 19 was breached on one 
occasion by altering to port for a vessel forward of 
the beam while having sufficient sea room on 
starboard side, also by an experienced OOW.  
 
Based on above facts, rather than misinterpretation 
of Rule 19, these collisions may have taken place 
due to incorrect action taken at that situation. 
 
Rule 35 has not been complied with on 07 
occasions and in other cases no information could 
be found. Due to proper structuring of the Rule 35, 
it is hard to believe that there are any complications 
in understanding of Rule 35.  
 
L. Rule 34 (Manoeuvring and warning signals) 

 

In accordance with the Rule 34 (d), if a vessel is in 
doubt regarding the actions of another vessel, she 
may give at least five short and rapid blasts on the 
whistle and the sound signal may be supplemented 
by light signals. As per the reports, in most of the 
cases, the ‘stand on’ vessel had used flashes to 
attract the attention of the ‘give way’ vessel but 
without any response from the latter. This could 
have been due to restrictions caused by blind 
sectors on certain cargo vessels and fishing vessels 
where the light signal may not have attracted the 
attention of the OOW or the other vessel may not 
have maintained a proper lookout by sight. 
Therefore, light flashes may not be seen by the 
other vessel and it would be more prudent for the 
OOWs to use whistle signals when at close range 
rather than light flashes to attract the attention of 
the other vessel. 
 
As discussed earlier, a considerable number of 
accidents had occurred due to altering of course to 
port by the ‘stand on’ vessel for power driven 
vessels on her own port side. This may have been 
avoided if the ‘stand on’ vessel or the ‘give way’ 
vessel complied with Rule 34(a), before taking an 
action when a close quarter situation is developing 
to eliminate misunderstanding of the actions of 
each other. 
 

M. Complacency and overconfidence 

 

As most of the OOWs involved in collisions had 
sufficient sea experience and no information was 
available to say that the OOWs had misunderstood the 
COLREGs, ignoring the COLREGs may have 
contributed to the collisions. This may have led to 
incorrect or delayed actions, which could have been 
due to complacency and overconfidence. 
 

Complacency is a deceiving and unwarranted 
satisfaction with a given level of proficiency, which 
leads to stagnation and unknowing deterioration of 
proficiency [8]. One may become complacent when 
engage in routine work and when becoming 
experienced specially when the same work is done 
over a long period of time without any incident. Since 
most of the accidents involving merchant ships had 
taken place while an experienced OOW was on duty, 
rather than misunderstanding, complacency may have 
taken an active part for the OOW to take incorrect 
actions.  
 
In one of the accident investigation reports, an 
experienced OOW stated that she did not call the 
Master even when a fishing vessel was found to be 
heading towards her ship, assuming it would come 
closer and then veer off at the last moment to keep 
clear. In another case, a chief officer did not take 
effective action even after the lookout man informed 
him a few times of the presence of another vessel on 
the starboard side. If these are not complacency and 
overconfidence, what else would they be? 
 
With no doubt, IMO has managed to reduce accidents 
at sea by; 
• adopting the STCW Code with the aim of 

standardising the training of seafarers, 
• adopting the ISM Code to reduce human error 

and  
• introducing work and rest hours to minimise 

fatigue. 
 
But accidents still occur at sea and these may be 
linked to complacency and overconfidence and this 
will lead to lack of situational awareness. Therefore, 
stakeholders of the industry must address 
complacency and overconfidence more widely than 
been addressed today. In order to eliminate 
complacency, MCA, UK [9] recommends the 
following;  
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• update situational awareness regularly  
• get regular input from the team  
• give/receive an effective briefing at handover  
• actively look for problems  
• use checklists effectively  
• get help if don’t understand a situation  
• always follow company procedures  
• never assume everything is working fine  
• never expect something to be alright just 

because it always has been in the past 
 
N. When to call the master 

 
Among other situations, maritime trainers, ship 
managing companies and Masters shall urge their 
students and OOWs to call the Master; 

• In cases of ‘give way’ vessel as soon as a 
risk of collision develops, and an 
appropriate action cannot be taken due to 
other ships in the vicinity and/or limited 
navigable waters. 

• In cases of being the ‘stand on’ vessel, 
before a close quarter situation develops 
and an action cannot be taken due to the 
surrounding factors. 

 
In the cases studied, some companies have 
provided instructions on their safety management 
system (SMS) with regards to minimum limits of 
CPA and Time to Closest Point of Approach 
(TCPA), where the Master is to be called in case 
the OOW is unable to maintain the required limits. 
These instructions were not followed by the OOWs 
in the cases studied. IMO has adopted the ISM 
Code and the SMS was implemented through ISM 
Code, aiming to minimize accidents due to human 
error, through the implementation of SMS 
onboard. Though it is the case, even at present 
there are accidents reported due to non-compliance 
of SMS. Again, this may be mainly due to the 
complacency and overconfidence on the part of 
watchkeeping officers which has led the objective 
of ISM code to be lost. Maritime trainers, 
shipowners and Masters shall educate the students 
and OOWs to strictly comply with the SMS. 
 
Probably the industry may consider of setting the 
ARPA to plot all the vessels in a certain range 
automatically (OOW can un-acquire the targets 
which are not important), and if the OOW does not 
take an action prior to a pre-set time period and 
cannot maintain the pre-set minimum CPA and 

TCPA limits (which may be adjusted by the Master) 
to generate an alarm automatically in the Master’s 
cabin and appropriate places onboard.  
 
Of course, the automatic plotting option is available 
on the ARPA, but the activation and the deactivation 
are at the OOW’s discretion. ARPA will not 
automatically start plotting if that option is disabled 
by the OOW. Industry shall consider making this 
compulsory rather than keeping it as an option. 
 
CONCLUSION 

 
Highest number of collisions had taken place in cases 
of crossing situations. This may be because of the 
higher frequency of encountering crossing situations 
compared to over taking and head-on situations.  
 
80% of the collisions could have been avoided as at 
least one vessel was aware of the presence of the other 
vessel and 52% of the OOWs involved in collisions 
were sufficiently experienced (had more than one year 
experience at sea after the first Certificate of 
Competency). 
 
COLREGs are often misunderstood, misinterpreted, 
or just plainly ignored on frequent occasions [10]. No 
facts were found to prove the misunderstanding of 
COLREGs by OOWs onboard cargo ships. But most 
probably, the COLREGs were ignored. 
 
As most of the collisions had occurred with an 
experienced OOW, this could be due to complacency 
and over confidence. This may require further 
research as the number of samples and statistics are 
insufficient. For the time being as the probability of 
accidents due to complacency and overconfidence is 
high, industry need to take immediate steps to address 
this issue. 
 
Maritime trainers, shipowners and Masters shall 
encourage the OOWs to; 

• comply with the SMS and COLREGs. 
• use RADAR and ARPA when applying Rules 

7 and 8. 
• call Master in ample time. 
• avoid VHF communication for collision 

avoidance unless at the presence of the 
Master. 

• use appropriate sound signals when applying 
Rule 17 and when taking actions at close 
range. 
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Further, the shipowners, ship managers and IMO 
shall consider of; 

• broadly addressing about the 
overconfidence and complacency, 

• making it compulsory to use automatic 
acquisition zone on the ARPA rather than 
keeping it as an option for the duty officer 
to decide and to raise an alarm in the 
master’s cabin and other appropriate places 
onboard if a pre-set CPA and TCPA limits 
cannot be maintained with the targets 
plotted on the ARPA. 
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ABSTRACT 

Overweight and Educational Stress had become 
two dominant problems in young population. We 
evaluated the effects of Educational Stress on BMI 
among non-state university students. Gender 
deference on stress and BMI, correlation between 
BMI and stress were determined. A google form 
was used for collection of data from 384 
participants and stress was analyzed by Perceived 
Stress Scale (PSS). Majority of our study group 
55.2% were female, and 44.8% were male. Mean 
BMI was 23.54kgm-2 (Overweight) and it was 
24.70kgm-2 (overweight) in male and 22.60kgm-2 
(normal) in female. As per the PSS, 52% of male 
participant showed moderate stress and 48% male 
showed high perceived stress. In female 
population, 50% showed moderate stress, 47% 
showed high perceived stress and 3% showed 
minimum stress. Results show that >90% of 
students suffer from moderate to high perceived 
stress and it was positively correlated with BMI 
(p=0.01, r=0.239) seen in both genders.  
Educational stress can increase the students BMI 
and this finding is important for an institutional 
intervention for better outcome of the student 
performances. We recommend considering the 
program interventions to minimize the educational 
stress and to reduce the high BMI related non 
communicable diseases in future.  

 

Index Terms — Perceived Stress Scale, Body 

Mass Index, Psychometric Analysis, University 

Students   
 

INTRODUCTION 

Obesity is a worldwide health complication and 
leading to many cardiovascular and other non-
communicable diseases. In Obesity, body fat is 
synthesized to simple carbohydrates such 3 as 
glucose and has been linked to an increase in lipid 
biosynthesis and, as a result, an increase in weight. 
Glucose is also responsible for the synthesis of 
fatty acids, which compose the body’s fat content.  

 
An increase in blood glucose levels leads to an 
increase in body weight hence the obesity through 
increased biosynthesis. Therefore, it is expected that 
obesity, and body mass index (BMI) are related to the 
blood sugar levels probably via the activity of insulin, 
which conserves energy while signaling the body to 
produce fat. This conservative anabolic activity of 
insulin can be impaired in high BMI in which the 
insulin receptor is covered ending up with potential 
insulin resistance, resulting in impaired blood sugar 
homeostasis [1-4]. Considering all relevant data, our 
research group investigated a possibility of using RBS 
as a predicting test to detect obesity in young 
generation.  
Stress among undergraduate students;  
Numerous worldwide studies had been conducted to 
assess the level of perceived stress among university 
students. [5-8] Mental deviation among university 
students had been identified with numerous impacts 
on the individual, family, and community.  
Undiagnosed or untreated mentally ill students have 
been identified at a high risk of dropouts from the 
academic program, losing their interest in studies, and 
depression, raising the unemployment rate that leads 
to extra burden on the families, society, and 
community as a whole [8]. Further, previous evidence 
had also demonstrated that academic stress decreases 
the student's academic performance that hinders the 
ability to study efficiently and better time 
management [11] 
The Perceived Stress Scale (PSS) is a classic stress 
assessment instrument (6) and this tool was originally 
developed in 1983, remains one of the choice for 
researchers to study  the effects of different situations 
affect feelings and our perceived stress. Therefore this 
scale was used in our study and investigated the level 
of feelings and thoughts. Participants were asked to 
indicate how often they  felt or thought. BMI has been  
considered to measure the obesity in population [1-5]. 
Person’s body fat composition has been changed with 
age. It has been found out that correspondence 
between BMI and body fat composition differs for 
both men and women [5]. For example, a man and 
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woman of the same height and weight may have 
the same BMI but women have higher body fat 
composition compared to men. Several studies 
with long term interventions, have shown that 
individuals who are overweight by BMI, had the 
same or better health profile when compared to 
participants with normal BMI [6]   
Further, another research has indicated that 
academic stress impaired self-control and 
deteriorate health and food habit behaviors [7], and 
it had increased the risk of overweight and obesity. 
Another laboratory study has reported that college 
students had taken more carbohydrates, and sugars 
during the stress. [8]. Another study at different 
universities had revealed that academic stress had 
negative correlation with student's academic 
performance. [9] one interesting research had 
found out that academic stress is significantly 
higher among junior students than senior students. 
Factors had been justified as junior students are 
less experienced, have a low maturity level, and are 
more victimized by academic stress of university 
as compared to the seniors who are not only mature 
and experienced but also well adapted and well-
adjusted to academic stress. [10, 13]  
However, no study has been focused on the effects 
of academic stress on overweight and obesity 
among university students. Relationship of obesity 
with educational stress has not been investigated in 
Sri Lanka. Hypothesis was made to conduct 
epidemiological research to identify any 
association between obesity with higher 
educational stress. The Perceived Stress Scale 
(PSS) was used as psychometric evaluation tool for 
measuring the perception of stress in many studies. 
[6, 9] It measures the degree of stress, and each 
question has been designed to tap how 
unpredictable, uncontrollable, and overloaded 
respondents find their lives [11]. The PSS was 
designed for use in community samples and 
questions in the PSS analyze the feelings and 
thoughts, how often they felt [11-15]. There is no 
evidence in Sri Lanka in relation to the obesity 
with educations stress level. Therefore, this 
research will open the pathways to evaluating of 
many other research topics related to overweight 
and risks among young population.  
Our main objective was to investigate any 
correlation between education stress with 
BMI/overweight/ obesity among young generation 
by using students between the ages of 20-27 years 
in Non-state universities, Sri Lanka.  

RESEARCH METHODOLOGY 

 
Details of the PSS standard scale were used to detect 
the data related to stress evaluation. The research 
surveillance questionnaire was developed as a google 
form. The final questionnaire was designed with 
sections: sociodemographic characteristics and the 
specific analysis section by the perceived stress scale 
(PSS-10) with 5-point scale adaptation. Google form 
consists of an information sheet, consent form, and 
the surveillance questionnaire of PSS. Student 
population of more than 1000 in the nonstate sector 
campuses will be selected to the study population. 
Google link was sent to students who were identified 
as university students in non-state universities in 
Colombo district.  All the compulsory details about 
the study such as the aims, methods and contact 
information of the research were mentioned in the 
information sheet where the participant can direct 
their problems related to the study through an email 
and the obtained the consent. Validation of the 
questionnaire was done by study participants by 
administering via email to randomly selected 
expertise in two fields who are outside the define 
study population to vali.  
 
METHODOLOGY  

 
The study was approved by the Ethics review 
Committee on CINEC Campus. All students who 
gave the written consent to participate were given the 
google form. It provided the accurate values of 
Height, Weight and participants should follow the 
instructions below when taking their own 
measurements. All students who consented to the 
participation was recruited to the study.  
Sample size  
The total student population of students between the 
ages of 20 – 27 years in non-state universities was 
found of 110000 and 384 is the calculated sample size 
for the study.   
 
Students were given instruction to measure height by 
using stadiometer and can get a helper to do the 
precise measurement. They were instructed to do 
several attempt for training to measure the height. 
Three measurements of height have to be taken to the  
nearest 0.1cm and mean height was calculated. 
Students should measure weight by using the 
electronic scale and the reading was taken to the 
nearest 0.1kg by using electronic scale. Mean of the 
three measurements of weight  should be calculated. 
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Body mass index was calculated by the researchers 
using the BMI=Weight (kg)/Height (m2) formula.  
Table 1 shows the reference values of BMI for Sri 
Lankan guidelines.  
 
Table 1 – shows the Sri Lankan reference values of 
categories of BMI.  
 

BMI Category Sri Lankan BMI cut off 
levels 

Under weight < 18.5 
Normal 18.5 – 22.9 
Overweight 23.0 - 24.9 
Obesity class 1 25.0 – 30.0 
Obesity – class 2 30.0 – 35.0 
Obesity class >35 

 
Stress Assessment Scale 

 

The scale includes a number of direct queries about 
current levels of experienced stress. The perceived 
stress scale (PSS)-10 (9) is the most widely used 
and validated psychological instrument for 
measuring the perception of stress [10]. The PSS-
10 includes direct queries about current levels of 
experienced stress. The questions in the PSS ask 
about the feelings and thoughts of the last month. 

Scale indicates, 1 for No, 2 for relatively low, 3 for 
average/general, 4 for relatively high, and 5 for 
extremely heavy. Responses in items 4, 5, 7, & 8, 
was considered in reverse scoring system (e.g., 0 = 
5, 1 = 4, 2 = 3, 3 = 2 & 4 = 1, 5=0) and marks were  
summed. Total scores were obtained by summing 
all the scale items with a total score range between 
0 and 40. Final scores ranging from 0-13 would be 
considered minimum stress, 14-26 would be 
considered moderate stress, and 27-40 would be 
considered high perceived stress. 
 
Data analysis  

 

Means and SD were calculated for each variable 
using descriptive statistics. Relevant descriptive 
statistics (frequency, central tendency, variation) 
will be calculated. A Chi-square test (for 
categorical variables) and ttests (for continuous 
variables) were conducted to test for the 
differences of perceived academic stress across 
gender.  

RESULTS AND DISCUSSION 

Mean age of our study population is 23 years 
(SD±1.18) and 55% of them were female. Mean 

height was 1.63m (SD±0.095) and mean weight was 
62.53 Kg (SD± 11.98)  

Figure 1 shows the distribution of weight among 
participants.  

 

 
 Figure 1 -Distribution of weight among participants. 
 

Figure 1 shows the distribution of the weight from 39 
Kg to 87kg. Data represents mean of three 
measurements.   

 
Figure 1 shows the distribution of the weight among 
the participants. The mean weight of the sample was 
62.5 kg (SD± 11.9413) and minimum weight was 39 
kg and the maximum weight was 100 kg 
 

BMI category of our study population  

 

We analyzed the distribution of BMI group in study 
population as per the Sri Lankan BMI categories.  

Mean BMI was 23.5 Kgm-2 ( SD±3.51) in our study 
population and BMI varied between 16.16–34.93 
Kgm-2 among the study population, with a mean value 
of 23.54 Kgm-2 (SD ± 3.52). 
 
Figure 2 shows 38.5% of student were in normal BMI 
and 32.8% of them were  obesity class 1 category and 
interestingly we could not find  participants within the 
Obesity class 3 ( BMI level >35). 
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Figure 2 - percentage of our participants 
 
Figure 2 shows the percentage of our participants 
belongs to the different category of BMI. 38.5% of 
student normal category (BMI 18.5 – 22.9); (n = 
142) and 32.8% of them were obesity class 1 
category (BMI 25.0 – 30.0); (n = 126).  18.8% 
(n=72) participants were overweight BMI category 
(BMI level 23.0-24.9). 6.3% of participants are 
underweight category (BMI level < 18.5); (n=24) 
and); 3 .6% of them were obesity class 2 (BMI 
level 30-35(n=14). There were no participants 
within the Obesity class 3 (BMI level >35).  
 
Descriptive statistics of  stress level evaluated by 

the Perceived Stress Scale   

 

Our results showed that The PSS Scale varied 
between 10–39 among the study population, with 
a mean value of 26.72 (SD±5.5).  Table 2 shows 
that different stress level as per the perceived stress 
scale analysis.  
 
Table 2 - different stress level by the PSS analysis.  
 

 
 
Table 2 shows the percentage of our study 
population in different level of stress analyzed 
using Sri Lankan figures. Majority of students had 
moderate stress (level 14–26); 51.0% (n=196). 

47.4% of participants were under the high     perceived 
stress (level 27–40); (n=182). Only 1.6% of students 
are ranged within the minimum stress level category 
(level 0-13); (n=6). 
 

Correlation between BMI and PSS Scale stress 

level  

Pearson correlation test was done statistically to find 
out the correlation between BMI and PSS level. 
According to our results, there is a moderate positive 
correlation between BMI and PSS level (r=0.24, 
p>0.001) 
Following table 3 and the Figure 3 shows how the 
different MBI group participants level of stress 
analyzed by perceived stress scale.  
 
Table 3 Correlation of BMI with PSS stress level  
 

Correlations 

Body 
Mass 
Index 
Value 
of the 
stude
nt 

Perceived Stress Scale 
value of the student 

6)Body Mass 
Index Value of 
the student 

Pearson 
Correlation 

1 .239** 

Sig. (2-
tailed) 

 
.000 

N 384 384 
8)Perceived 
Stress Scale 
value of the 
student 

Pearson 
Correlation 

.239** 1 

Sig. (2-
tailed) 

.000 
 

N 384 384 
**. Correlation is significant at the 0.01 level (2-tailed). 

 
Following Figure 3 shows different stress level 
analyzed by perceived stress scale.  

Figure 3 different stress level 

Category Frequency Percentage 

Minimum stress 6 1.6% 

Moderate stress 196 51.0% 

High perceives 
stress 

182 47.4% 

Total 384 100% 
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Figure 3 shows 20.6% of Obesity class 1 category 
related with high perceived stress level.   23.7% of 
normal BMI category were found to have   
moderate stress level. 13.5% of (n=52) students 
were belong to normal BMI level with High 
perceived stress. 12.0% (n=46) of students were 
belong to obesity class 1 under the moderate stress.  
 

Gender difference with BMI category  

 
According to analysis, among total sample of 
female (n=212) majority of female; 27.6% (n=106) 
were belong to normal BMI Category and 30% of 
female (n=50) were belong to obesity class 1. 
 8.3% of female (n=32) were overweight and 4.9% 
of females (n=90) were underweight. Most 
importantly, 1.3% (n=5) females were belong to 
obesity class 2. Among total sample of male 
(n=172) majority of male; 19.8% (n=76) were 
obese class 1 and 10.9% of male (n=42) showed 
Normal BMI. Another 10.4% (n=40) of male were 
overweight. As a smaller percentage of male, 2.3% 
(n=9) and 1.3% (n=5) were belong to obesity class 
2 and underweight respectively. Most importantly, 
we could not find students for class 3 obesity 
category. 
 
Finally, although number of females are high in 
total participant sample, high number of males 
(n=125) were not in normal BMI range than the 
females. (n=87). 
  
Figure 4 shows the different values of the BMI 
categories both in male and female study 
population  
 

Figure 4 - the different values of the BMI categories both in 
male and female study population.   

According to our research analysis, majority of male 
and female were belonging to moderate stress and 
high perceived stress. 27.6% (n=106) of female 
showed moderate stress and 26.0% (n=100) female 
showed high perceived stress scale.  
 
In compared to previous results, males 23.4% (n=90) 
showed moderate stress and 21.4% (n=82) showed 
high perceived stress. No males participants showed 
with minimum stress but 1.65% of female (n=6) had 
minimum stress.  
 
As per our comparison study, male and female result 
showed that both has considerable stress which was 
not depending on gender. (Figure 5)  
 
Figure 5 shows female participants showing higher 
perceived stress compared to males in number and 
strength  
 

Figure 5 – figure 5 shows the level of perceived stress both in 
female and male group  
 

BMI AND PERCEIVED STRESS SCALE CROSS 

TABULATION  

 
According to this analysis, 20.6% of Obesity class 1 
category showed high perceived stress level and 
23.7% of normal BMI showed moderate stress level. 
13.5% of (n=52) students showed normal BMI level 
with High perceived stress. 12.0% (n=46) of student 
were belong to Obesity class 1 under the Moderate 
stress.  This results showed that high perceived stress 
is observed in obesity class 1.  
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Table 3 - results of BMI with perceived stress level of our 
study population 

CONCLUSION 

 
We identified majority of students have moderate 
to high degree perceived stress during this 
undergraduate period. In addition to that this 
perceived stress is positively correlated with the 
body mass index. This is an interesting finding 
which is very important to plan institutional level 
intervention program for all students who perceive 
higher education and needs urgent action plan for 
to reduce the level of stress.  As institutions, we 
can strongly recommend considering evaluated 
intervention program to minimize the educational 
stress which can also reduce the high BMI related 
non communicable diseases in future. 
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ABSTRACT 

Loose Soils found in locations such as paddy fields 
deemed as unsuitable for construction works in 
general. Loose sandy soil is characterized by its 
granular and non-cohesive structure, which results 
in a high porosity and low bulk density. In 
construction, achieving adequate compaction is 
essential for enhancing the load-bearing capacity 
and stability of the soil. Therefore, if the 
geotechnical properties of these soils can be 
improved using a waste material such as quarry 
dust, which is a byproduct of the construction 
aggregate crushing process, it can offer a 
significant advantage. This study aims to assess the 
effect of quarry dust in maximum dry density and 
optimum moisture content of sandy soils from a 
local paddy field. Quarry dust is mixed with the 
soil in proportions of 10%, 20%, 30%, 40% & 50% 
by weight.  Laboratory tests such as sieve analysis, 
specific gravity, Atterberg limit and proctor 
compaction tests were conducted on soil and soil – 
quarry dust. The results indicated that maximum 
dry density continues to increase with the addition 
of quarry dust while optimum water content 
reduces up to the addition of 30% quarry dust. The 
findings support that compaction characteristics 
can be improved using quarry dust which increases 
the suitability of the soil for construction purposes. 

 Index Terms- Sandy Soil, Quarry Dust, Paddy 

Soil, Soil Compaction, Maximum Dry Density, 

Optimum Water Content 

INTRODUCTION 
 
As the construction industry experiences rapid 
growth, the effective and optimum use of available 
resources becomes paramount. Currently, weak 
soils from paddy fields are rarely employed for 

meaningful purposes in construction. Loose sandy 
soil found in local paddy fields is one such 
example. If the geotechnical properties of such  
soils can be improved using waste materials such 
as quarry dust, it certainly can contribute to the 
sustainable use of resources.  

Paddy soils play a crucial role in supporting 
agricultural practices, but often present challenges 
when it comes to construction activities. Loose 
sandy soil within paddy fields presents a unique set 
of considerations for civil engineers and 
construction professionals due to its unstable 
nature [1]. 

Quarry dust is a solid waste material generated 
during the process of crushed aggregate 
production. Quarry dust shows significantly high 
shear strength which is extremely advantageous in 
improvement of geotechnical properties of soil [2]. 
There are a number of useful geotechnical 
applications available for quarry dust such as 
embankment backfills and as road sub-base 
material in large quantities. 

In a soil –quarry dust mix, the optimum moister 
content tends to decrease while maximum dry 
density tends to increase as the quarry dust 
percentage increases. This is mainly attributed to 
the presence of coarser solid particles and high 
specific gravity of quarry dust. In addition, 
particles size distribution curves may exhibit more 
well graded behavior with the addition of quarry 
dust, depending on the soil type. This could also 
lead to aforementioned characteristics in optimum 
moister content and maximum dry density [2] [3]. 

In addition to compaction characteristics, there are 
several soil properties soil that can be enhanced
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 with the usage of quarry dust. When quarry dust is 
mixed with expansive soil it influences swelling 
behavior and reduces free swell strain. Also the 
addition of quarry dust results in the reduction of 
Plastic limit, Liquid limit and Plasticity index. [4] 

Increased quarry dust content results in increment 
of shear strength in soil. Quarry dust possess a 
relatively higher Friction angle and hence tend to 
increase the overall friction angle of soil quarry 
dust mix. However the opposite can be observed 
when it comes to cohesion, due to lack of cohesion 
among quarry dust particles. [5][6] 

Addition of Quarry dust content also enhances the 
California bearing ratio (CBR) of soil. Higher CBR 
values can be observed when quarry dust 
percentage is increased up to 60 % of the soil-
quarry dust mix. No significant improvement in   
CBR can be detected beyond 60%. [2][6]. 

As the literature suggest, several geotechnical 
properties of range of soils can be improved with 
the addition of quarry dust. This paper mainly 
focuses on the compaction properties and hence 
aims to identify the effect of quarry dust in 
maximum dry density and optimum moisture 
content, when mixed with loose sandy soils 
obtained from a local paddy field. 

RESEARCH METHODOLOGY 

 
In the beginning, the quarry dust and sandy soil 
were tested separately to identify their properties. 
The tests conducted were liquid limit tests, specific 
gravity tests, particle size distribution tests and 
compaction tests. All the tests were done following 
the BS standards. 

A. Materials 

Sandy soil collected from a paddy field in the 
vicinity of Borelasgamuwa area (Colombo 
district). This particular location has been selected 
due to the soil's high content of medium to fine 
sand, as depicted in fig. 1. Quarry dust is produced 
from aggregate crushing process (size range 0mm-
10mm) used as the material to be mixed with the 
sandy soil.  

B. Test Procedure 

1) Sieve analysis 

BS sieves with varying mesh sizes (10mm, 5mm, 
2.36mm, 0.6mm, 0.3mm, 0.15mm) were 
systematically arranged for the test. Figure 1 shows 
a graph on a semi-log sheet. It displays the sieve 
sizes and percentage mass passing data. Sieve 
analysis test was done quarry dust and paddy sand 
separately. 
 

2) Specific gravity test  

The specific gravity test was carried out for both 
sandy soil and quarry dust. The tests were 
conducted adhering to the ASTM D854 standard. 
The results are shown in table 2. 

3) Atterberg Limit test 

The liquid limit test and plastic limit tests were 
conducted separately for sandy soil and quarry 
dust, according to the standard ASTM D4318. 

4) Proctor compaction test of the quarry dust and 

sandy soil 

The proctor compaction tests were conducted 
according to the BS 1377 standard for following 
mixtures of quarry dust and sandy soils as given in 
Table 1. 

Table 1 Mixtures of quarry dust and sandy soils 

Mixture No Percentages of 
Quarry Dust (%) 

Sandy soil 

(%) 
1 0 100 
2 10 90 
3 20 80 
4 30 70 
5 40 60 
6 50 50 

RESULTS AND DISCUSSION 

Below shows the results of the tests conducted on 
sandy soil, quarry dust and their respective 
mixtures.  
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1. Particle size distribution  

Fig. 1 demonstrates the particle size distributions 
of the sandy soil and quarry dust. In the soil, fine 
content is calculated as less than 5% while rest is 
determined as sand. Only around 2% soil is consist 
of coarse sand (>2mm). Around 50% of the soil 
consist of medium sand (0.425mm-2mm) while the 
fine sand (0.075mm -0.425mm) content is 
observed to be around 40%.  Also Uniformity 
Coefficient (Cu) and Coefficient of Curvature (Cc) 
values of sandy soil are calculated as 5 and 1.12 
respectively. Therefore the soil can be considered 
as well graded sand. For quarry dust, Cu & Cc 
values were calculated as 20 and 1.08 respectively. 
It is clear that quarry dust exhibit more well graded 
qualities compared to the sand soil, as indicated by 
the Cu value. 
 

 
Figure 1 Particle size distribution of sandy soil & quarry dust 

2. Specific gravity  

The results of the specific gravity tests shown in 
Table 2 . It is evident that average specific gravity 
(at 200C ) of quarry dust is significantly higher than 
that of the sandy soil 

Table 2 average specific gravity at 20 0 C 

Test Specific gravity at 220C 

Sandy Soil 2.404 

Quarry dust 2.678 

2. Liquid Limit & plastic limit  

Liquid limit of quarry dust was determined as 13% 
while for sandy soil, it was determined as 28.5%. 
No plastic limit reading was possible for both 
sandy soil and quarry dust. 
 

3. Proctor compaction  

Proctor compaction results of the sandy soil in fig. 
2. The maximum dry density is shown to be less 
than 1.5g/cm3 while the optimum water content is 
observed at a relatively higher value of 21 %. Fig. 
3 details the Proctor compaction results of all 
mixtures of quarry dust and sandy soils. The 
typical maximum dry density - optimum moisture 
content relationship is being observed more or less 
in all the mixtures. 

 

 Figure 2 Proctor compaction results for the sandy soil 

 

 

Figure 3 Proctor compaction results after mixing paddy soil 
with quarry dust. 
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Figure 4 Maximum dry density vs quarry dust percentage 

Quarry dust  consists of hgher specific gravty 
(2.678) compared to the sandy soil (2.404). It is 
evident that addition of quarry dust should increase 
the overall density of the mix due to this difference 
in specific gravities. As shown in the fig. 4 the 
maximum dry density increased in each 10 % 
increment of quarry dusts used in the mix except 
for the 20% quarry dust mix. Even though the 20% 
quarry dust mix slightly deviates from the 
increasing trend, the achieved maximum dry 
density value is higher than that of sandy soil 
without quarry dust. Also, the error bar (standard 
error) comparison indicates that all the quarry dust-
sandy soil mixtures achieved a significant increase 
in maximum dry density compared to sandy soil 
without quarry dust.  In the other hand, it is fair to 
assume that the disparity between particle size 
distribution curves also may have contributed to 
this increment of maximum dry density. As we can 
observe in fig 1 and from the values obtained for 
Cc and Cu, it is clear that quarry dust exhibits 
relatively high well graded qualities compared to 
the sandy soil. When higher percentage of quarry 
dust get added it may increase well graded 
qualities of the soil and hence improve the ability 
to compact. Also, the other noticeable difference is 
that quarry dust contains significant amount (30%) 
of coarse particles (>2mm) compared to the sandy 
soil (2%). As a result of that the soil – quarry dust 
mix offers a higher range of particle size 
distribution and along with its well gadded 
characteristics, a higher degree of compaction can 
be expected.  
 

 

Figure 5 Optimum moisture content vs quarry dust percentage 

As shown in fig. 5, the optimum moisture content 
tends to decrease with the addition of quarry dust 
to a certain extent, where the least value is 
achieved at 30% quarry dust mix. However, this 
tendency is shown to decline as the quarry dust % 
increased beyond 30 % and it is obvious that the 
mix required more water to reach the maximum 
dry density. The error bar comparison indicates 
that all the quarry dust- sandy soil mixtures 
achieved a significant decrease in optimum 
moisture content compared to sandy soil without 
quarry dust. The annular shape of quarry dust 
makes it difficult for the particles to slip past each 
other when it is subjected to a given compaction 
effort. Therefore, it may require more water to 
lubricate the relative movement among particles 
and hence explain the requirement of additional 
water content with the increment of quarry dust. 
Apart from that it can also be observed that the 
minimum value obtained for 30 % mixture is 
significant as suggested by the error bar 
comparison. Therefore this particular mixture can 
be identified as the one that requires lest amount of 
water to achieve its maximum dry density.    
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CONCLUSION 

 
The results indicated that maximum dry density 
continues to increase with the addition of quarry 
dust. It was also found that optimum  water content 
reduces up to the addition of 30% quarry dust but 
starts to deviate from that trend as more quarry dust 
being added. In overall, it is evident that 
compaction characteristics can be improved using 
quarry dust which increases the suitability of the 
soil for construction purposes. However adding 
more than 50% of quarry dust  can be impractical 
as well as meaningless. Since quarry dust 
percentages of 30%,40% shows significant 
improvements those percentages can be set as 
upper bounds of practical use.   

One limitation of this study is that the sandy soil 
was collected from a specific location. Therefore, 
it is imporatant to notice that the soil used in the 
study may be less representative of general 
conditions of local paddy fields.                    
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ABSTRACT 

 

Maintaining the skin's structural and functional 
integrity is largely dependent on proper skincare. 
Numerous dermatological problems can be caused 
by insufficient skincare techniques and inadequate 
information. For this reason, following an 
appropriate skincare routine is essential to 
preserving the health of the skin. The purpose of 
this study was to evaluate undergraduates in 
universities and other higher education institutions 
in the Western province of Sri Lanka regarding 
their knowledge, attitudes and practices regarding 
facial skincare practices. A structured 
questionnaire (N=255) was used in descriptive 
cross-sectional research of undergraduates in the 
Western province who were between the ages of 
18 and 30. Ethical clearance was obtained from the 
Ethics Review Committee at CINEC Campus. 
There were 21.18% male participants and 78.82% 
female participants in the study, which included 
145 undergraduates from state universities and 110 
from non-state Higher Educational Institutes. The 
results showed that while buying face skincare 
products, students consider into thought several 
aspects, such as brand (66.27%), price (69.02%), 
ingredients (74.50%), expiration date (65.10%), 
skincare benefits (73.72%), smell (31.37%), and 
container (25.10%). Merely 9.42% of respondents 
preferred synthetic components in cosmetic 
products, compared to a sizable majority (90.58%) 
who preferred natural ones. When it came to 
applying sunscreen, 33.33% did it five minutes 
before exposure to sunlight, and 56.08% did it 
thirty minutes beforehand. While 34.11% of 
respondents knew that an optimal sunscreen in Sri 
Lanka should have a UV protection  

 
 

factor of between 30 and 50, 43.92% did not. The 
primary reasons given for using skincare products 
were to enhance appearance and texture (62.74%), 
prevent sunburns (54.90%), and improve skin 
health (76.08%). Notably, the most often used 
skincare items were moisturizer (48.23%) and face 
cleanser (82.53%). Furthermore, (67.06%) of 
undergraduate students chose skincare products 
for their faces according to their skin type; 
(27.45%) did it infrequently, and (5.10%) never 
gave it any thought. The study revealed that some 
undergraduates lack accurate awareness about 
skincare routines, indicating a need for additional 
knowledge in this area. 

 
Index Terms – Cosmetic, Facial, Skincare 

   
INTRODUCTION 

 

Skin is the largest organ of the body, which aids in 
maintaining the integrity of the host while also 
allowing the host to connect with the outside world 
[1].  It serves as a barrier between the internal and 
the external environment, providing many 
functions necessary for human survival such as 
protection from dehydration and excessive water 
influx, electrolyte homeostasis maintenance, 
thermoregulation, tactile sensation, antimicrobial 
defense, and protection from environmental 
toxins, trauma, and ultraviolet (UV) radiation [2]. 
Accurate knowledge, good attitudes and healthy 
practices will surely have a positive effect on the 
consumer’s skin condition boosting self-
confidence. Hence, it is important to take care of 
the skin regularly in a proper manner. 
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The skin's three primary layers are the 
subcutaneous tissues, epidermis and dermis. The 
epidermis generally consists non-viable part which 
is made by the stratum corneum and the viable part 
which contains the remaining layers of the 
epidermis. Apocrine glands, sweat ducts, and hair 
follicles are a few other appendages that presents 
in human skin [3].  
 
Facial skin can be considered as the most 
concerned skin in the body by individuals. 
Maintaining a proper facial skin care routine may 
aid the physical, mental and social well-being of 
an individual followed by society as well. Despite 
a skincare routine can begin at any age or period, 
dermatologists and cosmetologists agree that 
skincare and facial routines should begin as early 
as teens. 
 
The term "skin care" refers to procedures that help 
keep the skin in its most comfortable and sanitary 
form. These procedures involve cleansing one's 
skin, using skin care products, and 
photoprotection. It is a common process that is 
conducted daily in various settings, depending on 
whether the skin is too dry or too wet. Cosmetic 
products, such as skincare ointments, lotions, and 
powders, are often manufactured or natural 
substances, or mixes of both, that contain a wide 
spectrum of chemicals to which we are constantly 
exposed [4]. Sunscreen usage is a modifiable 
behavior that can help lower the risk of skin 
cancer, avoid sunburns, slowing photo ageing, and 
treat photosensitive issues.  
 
The knowledge, attitudes, and practices around 
skincare have been the subject of several studies 
carried out in various countries. According to a 
study done in Thailand in 2022 by Nitiyarom and 
coworkers, gender and age group have a 
significant impact on teenagers' skin care 
behaviors and knowledge [5]. According to their 
study, only a small percentage of teenagers 
routinely use sunscreen, despite knowing that it 
may minimize the effects of sunlight. They have 
further elucidated that the main sources of skin 
care information that teenagers looked up were 
television and radio, print media, and individuals. 
According to the Indonesian study conducted by 
Kawa, Rahmadiani, and Kumar in 2013, they 
concluded that consumer buying behaviour toward 

cosmetics heavily depends on the brand name, 
packaging, location, and store environment [6]. 
There are various studies based on the skincare 
routine of university students. Attitudes and 
behaviour of female medical students related to 
facial skin care routine were assessed by [1], 
conducting a cross-sectional study from Feb 2016 
to May 2016. The information collected through a 
self-administered questionnaire indicated that 
76.7% of the participants do not follow regular 
skincare routines, 66% do not use sunblock and 
29% stated that they have suffered from sunburn. 
Lotions and moisturizers were the most commonly 
used products (74%). On the other hand, the use of 
makeup was higher than the use of skin care facials 
[1]. Also, Upadhyay and coworkers evaluated the 
awareness and practices regarding skin care 
among 300 medical students from Western India 
by conducting a cross-sectional study. The 
majority of participants were female (67%) and the 
rest (33%) were males. The participants were aged 
from 17 to 23 years. (31%) believed that the face 
should be washed twice a day. Students were also 
aware of the benefits of removing make-up before 
sleep (51%). However, 70.3% of the participants 
were unaware of the sunscreen appropriate for 
them to use. But 15.7% were aware that it should 
be 30-50 SPF [2].  
 
However, studies are scarce regarding skin care 
awareness and practices among undergraduate 
students in Sri Lanka. Hence, this study was 
carried out to evaluate the knowledge, attitudes 
and practices regarding facial skin care routine and 
cosmetic products among undergraduate students 
in Western Province, Sri Lanka. 
 

RESEARCH METHODOLOGY 

 

The Research study was a descriptive cross-
sectional study. The study population was 
undergraduates in state and non-state universities 
and higher educational institutes in Western 
Province, Sri Lanka. The 7 state universities and 
12 non-state higher educational institutes which 
provide bachelor degrees in the Western province 
were selected for the study. The sample size was 
calculated by using a standard formula (n= [Z2 X 
p (1-p)]/d2 where n= Sample size, Z = standard 
normal deviation for the chosen confidence level. 
Z will be 1.96 in confidence level 95%, p = 
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expected proportion of the subjects with the 
characteristics and d = margin of error). The 
sample size in this preliminary study was 255 
participants. The data set used in the study was 
collected by a survey administered to state and 
non-state undergraduates at universities and higher 
educational institutes in the Western province of 
Sri Lanka, who have given their consent to 
participate in the study and who are free of any 
physical or mental disabilities that may hinder 
them from responding to the questionnaire. 
Participants who did not wish to provide data for 
the research and those who did not comply with 
the relevant admission recommendation were 
excluded. 
 
The Survey contains 30 questions selected to 
assess the knowledge, attitude and practices 
toward using facial skincare routine. Survey data 
were collected from a convenience sample, using 
a self-administered questionnaire survey. 
Structured questionnaires with close-ended 
questions were used in the current study to gather 
information about respondents' knowledge, 
attitudes and practices regarding facial skincare 
routine. A validated questionnaire was prepared as 
a Google form in three languages i.e.  Sinhala, 
English and Tamil, and distributed through social 
media platforms openly inviting undergraduates 
from state and non-state universities in Western 
province. Those who had consent to participate in 
the study filled out the consent form and the 
questionnaire. 
 
Ethical clearance for this study was obtained from 
the Ethics Review Committee of the CINEC 
Campus, Malabe, Sri Lanka (ERC No: 
ERC/CINEC/2022/029). 
 
The questionnaire consisted of four categories. i.e., 
Socio-demographic characteristics, Knowledge of 
participants towards facial skincare routines, 
Attitudes of participants towards facial skincare 
routines and Practices of participants towards 
facial skincare routines 

The data was analysed using SPSS version 26. 
Descriptive statistics, mean ±SD, frequencies, and 
percentages were computed. Normality is assessed 
using graphical representations and Kolmogorov 
statistics. The continuous variables were compared 

using ANOVA and categorical variables using 
Chi-square statistics. p<0.05 was significant. 

RESULTS 

The knowledge, attitudes, and practices of 
undergraduates on facial skin care of 
undergraduates of universities and higher 
educational institutes in the Western province, of 
Sri Lanka were evaluated by analyzing data 
gathered by an online questionnaire. 

DEMOGRAPHIC DATA 

 

Among the participants, the majority were female 
(78.82%) and belonged to the age category of 22- 
24 years (43.52%) (Table 1). Further as shown in 
Table 1, the majority of undergraduates are from 
state universities (56.86%) and the majority have a 
health science background (42.35%). 
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Table 1: Socio-demographic characteristics of the 
undergraduates of universities and higher educational 
institutes in the Western province (N= 255) 

Variable  (%) 

Gender   
         Male 54 21.17 
         Female 201 78.82 
Age   
         18-21 Years 22 8.62 
         22-24 Years 111 43.53 
         25-27 Years 87 34.12 
         28-30 Years 35 13.72 
University/ Campus/ 

Higher Educational 

Institute Category 

  

        State 145 56.86 
       Non-state 110 43.13 
Subject stream of degree 

programme 

  

         Medicine 4 1.56 
         Health Science 108 42.35 
          Bioscience 44 17.25 
          Animal Science 3 1.17 
          Nutrition 4 1.56 
          Engineering 19 7.45 
          Biotechnology 9 3.52 
          Engineering 
technology 

2 0.78 

          Art 4 1.56 
          Commerce 14 5.49 
          Psychology 7 2.74 
          Information 
technology 

15 5.88 

          Other 23 9.01 
Engaging in self earning 

money 

  

       Yes 110 43.13 
        No 145 56.86 

 
 
In addition to the Socio-demographic characters 
shown in Table 1, the study has shown that the 
home town of the majority of participants (N=63) 
is Gampaha (Figure 1). 
 
 

 

 
 
 
 
 
 
 
 
                                          
       
 
  Figure 1: Home town of participants (N= 255) 

Knowledge 

 

Out of 255 undergraduate participants, the 
majority (N=209; 82%) know how to identify 
different types of skin (Figure 2). 
 
 
 
 
 
 
 
 
 
 
 
 
 
Figure 2: Ability to identify different types of skin among the 
undergraduates of universities and higher educational 
institutes in the Western province (N= 255) 
 
All participants are aware of their skin type and the 
majority of participants reported that they have 
oily and combination skins (Table 2) 
 
 Table 2: Skin types of the undergraduates of universities and 
higher educational institutes in the Western province (N= 

255) 
 
The study also evaluated the knowledge on 
sunscreen products and the questionnaire 
concerned about the knowledge on sun protecting 
factor (SPF) of sunscreen cream ideal for Sri 
Lanka (Table 3). The results showed that the 
majority (43.92%) of the participants are not aware 
of the SPF value of sunscreen products suitable for 
Sri Lanka. 

Table 3: Response to the question “What should be the sun 
protection factor of an ideal sunscreen in Sri Lanka” by 
undergraduates of universities and higher educational 
institutes in the Western province (N= 255) 

Response Number (%) 

Below SPF 30 20 7.84 
SPF 30-50 87 34.12 
More than SPF 50 36 14.12 
Don’t know 112 43.92 

Skin type Number (%) 

Dry Skin 34 13.33 
Oily Skin 79 30.98 
Sensitive Skin 28 10.98 

Combination Skin 78 30.59 
Normal Skin 36 14.11 

P
er

ce
n

ta
g

e 

District 
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In addition to that, the knowledge of the 
application of sunscreen products was also 
evaluated and the majority (56.08%) mentioned 
that 30 minutes before going outside is the best 
time to apply sunscreen (Table 4). 

Table 4: Response to the question “When do you use 
sunscreen” by undergraduates of universities and higher 
educational institutes in the Western province (N= 255) 

Response Number (%) 

5 min before 
going outside 

85 33.33 

5 min after going 
outside 

3 1.18 

30 min before 
going outside 

143 56.08 

30 min after going 
outside 

6 2.35 

 
 Attitudes 

 

 Among the participants, only a low percentage 
(20.39%) was strongly concerned about their 
facial skin routine (Figure 3). 
 

 
 
 
Figure 3: Percentage of concern about facial skincare routine 
among the undergraduates of universities and higher 
educational institutes in the Western province (N= 255) 
 
Further, the study has evaluated the preference for 
natural and synthetic skincare routines among the 
undergraduates of universities and higher 
educational institutes in the Western province. As 
shown in Figure 4, the majority (n= 231) 
mentioned that they prefer natural skincare 
products. 
 
 
 
 
 
 

Figure 4: Percentage of preference for sources of skincare 
products among the undergraduates of universities and 
higher educational institutes in the Western province (N= 
255) 
 
In addition, the research has evaluated the reason 
for using skincare products among the 
undergraduates of universities and higher 
educational institutes in Western provinces. The 
questionnaire allowed us to select more than one 
option for the reason of using skincare products. 
As shown in Figure 5, the majority (76.08%) 
agreed with the statement that they use facial 
skincare products to improve the healthiness of 

skin. Only a few of the participants (1.18%) 
mentioned that they are using facial skincare 
products as a trend. 
 

 

Figure 5: Percentage of reasons for using skin care products 
among the undergraduates of universities and higher 
educational institutes in Western province (N= 255) 

However, the results showed that the majority of 
participants prefer medicinal drugs over cosmetic 
products when they have skin issues in their face 
(Figure 6). 
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Figure 6: Percentage of preference for sources when having 
issues on skin, among the undergraduates of universities and 
higher educational institutes in Western province (N= 255). 
 
In addition, the study evaluated the selection of 
facial skincare products according to the skin types 
and the majority mentioned that they selected 
those accordingly (Figure 7). 
 
 

 
Figure 7: Selection of facial skincare products according to 
the skin types by the undergraduates of universities and 
higher educational institutes in the Western province(N= 
255) 
 

Practices  

 

The research has also evaluated the cosmetic 
products generally used by undergraduates in 
universities and higher educational institutes in 
Western provinces. The questionnaire allowed to 
selection of more than one cosmetic product for 
each individual. Studies showed that participants 
are using face wash, face cleansers, scrubs, facial 
packs, facial serum, facial toner, under-eye serum, 
sunscreen, moisturizer, night cream, day cream 

and anti-ageing cream (Figure 8). Among the 
product list majority (82.53%) mentioned that they 
used facewash. However, only a minority of the 
participants (2.35%) is used under eye serum 
 

 
Figure 8: Commonly used facial skincare cosmetic products 
the undergraduates of universities and higher educational 
institutes in the Western province (N= 255) 
 
Further, among the factors evaluated through the 
questionnaire regarding the purchasing facial 
skincare products, skin types (75.7%), ingredients 
(74.5%) and skincare benefits (73.7%) were 
identified as the factors considered by the majority 
when they purchasing a facial skin care product 
(Figure 9). The nature of the container was 
identified as the factor which pay the least 
attention (25%) when purchasing a facial skincare 
product. 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
Figure 9: Factors considered when purchasing skincare 
products in the undergraduates of universities and higher 
educational institutes in Western province (N= 255) 
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Also, the research experiment evaluated the source 
of information about facial skincare products and 
the questionnaire allowed to mark the first, second 
and third choice of the participants according to 
priority (Figure 10). According to the responses, 
the majority mentioned they are giving priority to 
getting information about facial skincare products, 
by medical practitioners as the first choice 
(55.68%). The majority mentioned product labels 
(34.51%) and by recommendation (34.90%) as the 
second choice and mass media (36.86%) and 
social media (35.68%) as the third choice in the 
priority list of getting information about facial 
skincare products. 
 

 
 
 
 
 

Figure 10: source of information about facial skincare 
products by the undergraduates of universities and higher 
educational institutes in the Western province (N= 255) 
 
 
Further, the study evaluated the continuous use of 
the same facial skin care product long term (Figure 
11) and the majority (64.31%) mentioned that they 
are continuously using the same product.  
 

 

Figure 11: Percentage of continuous use of the same facial 
skin care product long term by the undergraduates of 
universities and higher educational institutes in the Western 
province (N= 255) 
 

However, 71.76% of participants mentioned that 
sometimes they change the brand of the facial care 
product (Figure 12). 
 

Figure 12: Percentage of frequency of change of brands of 
facial care products by the undergraduates of universities and 
higher educational institutes in the Western province (N= 
255) 

DISCUSSION  

As the skin is constantly losing skin cells 
throughout the day, it's critical to maintain healthy, 
radiant skin. However, as the skin is one of the 
major components involved in the outside beauty 
of individuals, there is a huge attention on 
maintaining the appearance of the skin, especially 
in the youth generation. Hence, this study was 
focused on evaluating knowledge, attitudes and 
practices on skincare routines and cosmetic 
products among undergraduates who represent 
part of the youth generation in the country. 
Skincare is a wide range of practices that support 
maintaining the integrity of the skin, improving its 
appearance, and treating skin disorders. These may 
consist of proper diet, avoiding excessive sun 
exposure, and using appropriate emollients. 
Additionally, there are several varieties of skin, 
including combination, oily, dry, and normal skin. 
Depending on the type of skin, there are 
differences in recommended products and skincare 
regimens. Hence, the study focused on evaluating 
the knowledge about the skin types and their 
identification. Among the participants 82 % were 
able to identify their skin type and the remaining 
18 % were not able to identify their skin type on 
their own. The most common skin type of the 
participants was oily skin (30.98%), then 
combination skin (30.58%), followed by, normal 
skin (14.11%), dry skin (13.33%) and sensitive 
skin (10.98%). Consonance with the research 
studies done overseas, it has been found that the 
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most common skin type varies with the population. 
Considering the Asian region commonly having 
combination skin and oily skin [5],[7]. The 
research conducted as knowledge, attitudes and 
practices regarding skin care in Saudi Arabia 
concluded that the most common skin type of their 
respondents was combination skin (52.1%), then 
oily skin (24.8%), followed by dry skin (12.4 %). 
In that research, there were not any participants 
who identified their skin as normal skin and 10.7% 
of participants did not know to identify their skin 
type [4]. Furthermore, considering another 
research conducted in Thailand most of the 
participants identified their skin as oily skin 
(39.0%), followed by normal skin 37.5% and dry 
skin 9.2%. That research also mentioned the 
participants (14.2%) who do not know how to 
identify their skin type [5]. 
 
By evaluating the factors which are considered 
when purchasing a facial skincare product found 
out that, participants were considering a 
combination of factors when purchasing a product. 
Among the factors most priority factor was skin 
type 75.68%, then ingredients included in the 
product 74.50% could be taken as important. The 
least considerate factor was containers which 
contain the product (25.09%). There was research 
conducted in Andhra Pradesh, India as A study on 
knowledge, attitude and practice of using 
cosmetics among university students, that 
concluded that participants mostly considered the 
features of the product (53.0%), then packaging 
and appearance (24%). Followed by a price of 
18.3%. The advertisements were taken as the least 
considerate factor (4.7%) [7]. 
 
While sun exposure is essential for the synthesis of 
vitamin D, prolonged exposure to UV rays may 
promote premature ageing, trigger the production 
of reactive oxygen species, cause skin cancer, and 
degrade extracellular matrix components such as 
collagen type I, fibronectin, elastin, and 
proteoglycans [8]. Applying sunscreen to exposed 
skin areas may aid in shielding the skin from 
damaging UV radiation. Hence, nowadays there is 
a wide popularity of sunscreen cosmetic products 
due to extra health advantages apart from 
beautification [9]. Because of the importance of 
sunscreen products in a skincare routine, this study 
evaluated the knowledge of sunscreen also. The 

ratio of the minimum UV energy needed to cause 
minimal erythema on sunscreen-protected skin to 
the UV energy needed to cause the same erythema 
on unprotected skin is known as the sun protection 
factor, or SPF [10]. As Sri Lanka is a country near 
the equator, it has a high UV index and it is 
recommended SPF of 30+ sunscreen is suitable for 
Sri Lanka [11]. However, the majority of the 
participants (44%) mentioned that they do not 
know the correct sun protection factor which is 
ideal for weather in Sri Lanka. Only 14.11% of 
participants mentioned the appropriate SPF value 
relevant to Sri Lanka. 
 
Considering the research conducted in Thailand, 
the highest number of participants were not 
knowing the correct sun protection factor (31.9%) 
[5]. Considering the research conducted in Saudi 
Arabia, most of the participants marked their 
appropriate sun protection factor as 18 to below 30 
(54.8%) [4]. 
 
By U.S. FDA standards, sunscreen should be 
administered before 30 minutes to maximize its 
benefits. After that, the skin has time to absorb the 
substance. It is crucial to reapply sunscreen after 
30 minutes to ensure that the skin has an 
appropriate layer of protection. Interestingly, the 
majority of participants (56.07%) were aware of 
the appropriate time for application of sunscreen. 
 
By evaluating the attitudes of the participants 
identified that most of the participants prefer to use 
natural skin care products (90.59%). Considering 
the research conducted in India that factor can be 
taken as a confirmation due to their participants 
also mostly preferred to use ayurvedic skin care 
products (45.3%), then cosmetic products contain 
medicinal value (27.0%), followed by organic 
cosmetics (24.0%) and chemical containing 
cosmetic products (3.7%) [7]. 
 
Regarding the evaluation of the reason for using 
facial skin care products, participants tend to mark 
a combination of responses. Among them, they 
mostly preferred skin care products to improve the 
healthiness of skin 76.0%. When compared to the 
research conducted in India, they mostly use 
cosmetics as protection for the skin (40.0%) [7]. 
The research conducted in Thailand mentioned 
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that they mostly use skin care products to cure acne 
symptoms 65.8% [5]. 
 
Regarding the practices, most of the participants 
(67.06%) are selecting the skin care products 
according to their skin type rather than considering 
other factors. According to the results of usage of 
bleaching products least count of participants used 
them intentionally or unintentionally (17%). 
Considering the research conducted in other 
countries they were more into using of bleaching 
and skin-lightening agents. The research 
conducted in Pakistan stated that 59% of 
participants tended to use skin-lightening agents 
[12]. The research conducted in Malaysia 
concluded that 60% of participants tend to use 
skin-lightening agents [13]. 
 
CONCLUSION 
 

The current study investigated the knowledge, 
attitudes, and practices on facial skin care routines 
in undergraduates of universities and higher 
educational institutes in the Western province, of 
Sri Lanka, with the ultimate aim of uplifting 
consumer safety and improving the awareness of 
facial skincare routines. The results conclude that 
the majority of participants lacked the necessary 
understanding regarding facial skincare routines 
and SPF value. The analyzed data clearly showed 
that more than 90% of participants preferred 
natural products rather than synthetic products. 
Based on the survey results, the majority of 
participants were purchasing skin care products 
according to their skin type. In conclusion, the 
knowledge, attitude, and practices of facial 
skincare behaviour in undergraduates of 
universities and higher educational institutes in the 
Western Province, Sri Lanka was at an average 
lower level than expected. 
 
Improving the knowledge, attitudes and practices 
on facial skincare is a crucial factor. Therefore, it 
is important to educate and provide sufficient 
knowledge and practices to the public. 
Furthermore, it is recommended to carry out a 
research survey to analyse the knowledge, 
attitudes and practices among other age groups and 
other educational level participants. 
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ABSTRACT  

Food is the main factor that anyone who measures 
the quality on a hotel or a restaurant. If there is 
good quality food, consumer will never forget to 
revisit that restaurant. If they are unable to 
maintain the food quality of perishables there can 
be many issues for hoteliers that directly affect the 
business. In this context, suppliers' quality, of the 
perishables supply chain plays vital role in the 
hospitality industry as it engages with many 
aspects, procurement, packing, transportation. 
storage, temperature, and maintenance. However, 
these challenges affect the final quality of 
perishable food items therefore, identifying these 
factors is crucial for hoteliers to develop strategies 
to mitigate them. Therefore, the current study 
investigates the most critical factors that affect the 
supplier quality of the perishables supply chain and 
finds the impact of variables on the quality of the 
perishable supply chain in the hospitality industry, 
in Sri Lanka. In this study, an online questionnaire 
was distributed among the people who work in the 
procurement section and the hotel chefs in the 3-
star to 5-star hotels, in Negombo and Colombo. 
The convenience sampling method was used with 
384 respondents, but the survey was concluded 
with 200 responses because of these data collected 
from managerial and executive level employees 
from selected areas in Gampaha district. The 
reports of the statistical outputs of the SPSS 
analysis, including reliability analysis, 
demographic factor analysis, cross-tabulation 
analysis, descriptive analysis, correlation analysis, 
and regression analysis, are included in the study. 
However, the outcome shows high internal 
consistency in the reliability test, positive ratings 
for temperature, storage method, packaging 
method, lead time, and transport method and there 

was a significant positive correlation between these 
variables and the quality of the perishable supply 
chain showing the positive impact. Further research 
suggests examining the impact of each perishable 
factor in depth by exploring the relationship between 
quality and food wastage.  

Index Terms- Perishable Supply Chain, Food 

Quality, Supplier's Quality  

INTRODUCTION 

The Sri Lankan hotel industry is a developing industry 
with remarkable natural tourism resources, modern 
trends, and an authentic food culture. It is a well-
known holiday destination, growing in the world with 
many hotel chains growing across the island. As per 
the Sri Lanka Tourism Board statistics, tourism makes 
a significant contribution to the country's GDP. Even 
after the Easter Sunday attack, the tourism sector's 
foreign exchange earnings are still contributing to the 
economy. In this nature, drawing attention to the hotel 
industry is vital for every hotel owner because the 
basic measurement that any guest uses to measure the 
standard of the hotel is the food that they are served. 
(Saurav Negi, 2016) Therefore, effective supply chain 
management for perishable food such as meat, eggs, 
fish, dairy products, vegetables, and fruits is crucial 
for them, as it networks the company and suppliers to 
produce and distribute a specific product to the final 
buyer. Therefore, the challenges may lead to spoilage, 
safety risks, and quality deterioration (Anon., 2021), 
which creates serious circumstances not only for 
hoteliers but also for suppliers and consumers. (Anna 
Brzozowska, 2016). Global perishable food waste is 
high during the upper stream of the supply chain 
process. So, the hotels always try to reduce their waste 
and save the cost they spend on perishables in their 
operations. In this way, the quality of perishable foods 
depends on the type of supplier selected by the 
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company, and food waste is significant in the 
supplier's process. However, this paper focuses on 
finding out the most influencing suppliers' quality 
factors of the perishable supply chain in the hotel 
industry and its impact on suppliers' quality and the 
perishable supply chain in the hotel industry in Sri 
Lanka, same searching for suggestions to improve 
suppliers' quality in the perishable supply chain in 
the hotel industry in Sri Lanka. Therefore, the 
study intends to fill the knowledge gap while also 
filling the context gap, in Sri Lanka, which 
provides insights for improving the quality of 
perishables in the field of practitioners, hotels, and 
supply chains. 

RESEARCH METHODOLOGY 

 
This section discusses a deeper into the conceptual 
framework, the hypotheses under evaluation, the 
methodology used, the research design, research 
philosophies, as well as data sampling and 
collecting techniques, culminating in the 
subsequent analysis.  
 
Research Design  
 
A research design is the setup of parameters for 
data collection and analysis to integrate relevance 
to meet the research objectives of the study. In 
current research there are three research objectives 
and based on that the conceptual framework and 
hypotheses have been aligned concerning past 
literature. The onion model helps the researcher to 
grasp the research design properly.  
 
Research Philosophy 
 
The researcher followed a positivist philosophy, 
applying quantitative methods, and statistical 
analyses to address the identified research 
objectives about supplier quality within the 
perishables supply chain of the hotel industry in Sri 
Lanka. Obtaining, real-world results helps 
practitioners in hospitality supply chain 
management to improve strategies for upgrading 
the quality of perishable food items within Sri 
Lankan hotels. Furthermore, the positivist 
approach makes the researcher comfortable by 
testing and presenting statistical results through the 
formulation of hypotheses. 
 
 

Research Approach  
 
The deductive research method has been used in this 
study, as the emphasis is placed on reviewing and 
studying existing hypotheses related to the 
investigated research title, which builds upon the 
work of others. The researcher then tests assumptions 
using a pre-established theoretical framework. The 
process involves identifying relevant theories, 
creating a conceptual framework, formulating 
hypotheses, and conducting analysis based on the 
collected data. 
 
Research Strategies  
 
A research strategy is a plan for achieving research 
objectives. Therefore, the researcher used a self-
administered questionnaire to collect data, followed 
by a quantitative technique. Experimental strategy is 
the most practical way to use research strategy so that 
the main objectives are met, and hypotheses are 
proved, rejected, or verified. 
 
Conceptual Framework  
 
Figure 1 illustrates the theoretical structure and the 
relationship between the independent variables and 
the dependent variable.  
 

 
 

Operationalization of Variables  
 
It refers to the process of identifying and transforming 
the variables into measurable indicators. In this study, 
all five independent variables and dependent variables 
have been defined using 5-Likert scale measurements. 
 

Figure 1 Conceptual Framework 
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Research Hypothesis  
 
Temperature  
 
H0 – There’s no relationship between the 
temperature of the perishables and the quality 
perishable supply chain.  
H1 – There’s a relationship between temperature 
of the perishables and the quality perishable supply 
chain.  
 
Lead Time 
 
H0 – There’s no relationship between the lead time 
of the perishables and the quality perishable supply 
chain.  
H2– There’s a relationship between the lead time 
of the perishables and the quality perishable supply 
chain.  
 
Transportation Method 
 
H0 - There’s no relationship between the 
transportation method of the perishables and the 
quality perishable supply chain.  
H3- There’s a relationship between the 
transportation method of the perishables and the 
quality perishable supply chain.  
 
Storage Method  
 
H0- There’s no relationship between the Storage 
method of the perishables and the quality 
perishable supply chain.  
H4 - There’s a relationship between the Storage 
method of the perishables and the quality 
perishable supply chain.  
 
Packaging Method 
 
H0 - There’s no relationship between the lead 
packaging method of the perishables and the 
quality perishable supply chain.  
H5- There’s a relationship between the lead 
packaging method of the perishables and the 
quality perishable supply chain.  
 
Population 

The population in this study is the upstream supply 
chain of hotels and restaurants in the Negombo and 
Colombo areas in Sri Lanka, specifically focusing 

on the procurement section employees and chefs who 
directly work with perishable foods. 
 

Sample Justification and Technique 

The sample size of the study is 384 respondents which 
includes executive-level and managerial-level 
procurement sector employees and chefs from 3-star 
to 5-star hotels in the target sample. Out of 385, only 
200 responded hence the study limited the selected 
sample size.  

Data Collection Methods  

The primary data collection is done through the 
distribution of a structured questionnaire among 385 
people, and responses are to be collected through 
Google Forms. The questionnaire is divided into 3 
parts. Part A focuses on the demographic background 
of the employees. Part B is designed based on 
independent and dependent variables, which are 
ranked using the Likert scale method. Part B question 
related to suggestions and recommendations to 
improve the perishable supply chain in the hotel 
industry in Sri Lanka.  

Moreover, the researcher has referred to around 40 
articles which means the secondary data are readily 
available from different online sources: scholarly 
articles, websites, research articles, etc.  

 

RESULTS AND DISCUSSION 

Validity and Reliability  

 
Variable Name Cronbach’s 

alpha value 
No of 
items 

Temperature 0.704 3 
Lead time 0.707 3 
Transport 
method 

0.710 3 

Storage 
method 

0.702 3 

Packaging 
method 

0.718 3 

Quality of 
perishable 
supply chain 

0.710 3 

 

The study utilized Cronbach's alpha to assess data 
reliability, focusing on multiple Likert questions in a 
questionnaire with a quantitative approach to identify 
relationships between independent and dependent 
variables. Table 1 shows that the results of 
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Cronbach’s alpha value are more than 0.7 at the 
accepted level for 18 variables, which confirms the 
internal consistency of the question and the 
reliability of the data set. Also, the model is 
suitable as the residuals show no significant 
autocorrelation, as indicated by the value of 2.024. 
Descriptive Statistics of Variables 
 
Table 2 shows that all independent components 
have a mean value of 4.3783, 4.1900, 4.1350, 
4.1850, 4.1467, and 4.1833, with the packaging 
method having the highest deviation (0.61766). 
The quality of the perishable supply chain has a 
minimum deviation (0.53961), indicating less 
deviation. Skewness should be between +1 and -1, 
and results are considered normal if they are less 
than three times the standard error. 

 

 
 
Correlation Analysis  
 

 

 
  

Pearson Correlation analysis is used to identify the 
association between the dependent variable 
(perishable supply chain) and the identified five 
independent variables. Table 3 results show that there 
is a positive linear relationship between each factor 
and the quality of the perishable supply chain. The 
packaging method has the strongest positive impact 
followed by the storage method, lead time, 
temperature, and transport method, values provided 
0.556, 0.545, 0.506, 0.462, and 0.449 respectively. 
The values are all significant at the 0.01 level (2-
tailed), meaning a low probability of their occurrence 
by chance. Overall, these correlation coefficients 
offer significant insights into the variables that impact 
the quality of the perishable supply chain in the Sri 
Lankan hotel industry. By carefully controlling these 
variables, hotels can improve their overall customer 
experience.  
 
 
Regression Analysis  
 
          Table 4 – Model Summary 
 

 
 
Regression analysis is used to explain the relationship 
between a dependent variable and one or more 
independent variables. Table 4 provides information 
about the goodness of fit of the model. The values 
0.309, 0.384, and 0.419 for R Square indicate that the 
independent variables explain 30.9%, 38.4%, and 
41.9% of the variance in the dependent variable, 
which is the quality of the perishable supply chain, 
respectively.  Further, the model effectively explains 
perishable supply chain quality variation based on 
independent variables, with the Durbin-Watson 
statistic indicating autocorrelation in residuals. 
 
Analysis of Variance  
 
ANOVA is used to identify significant differences 
between the means of three or more independent 
groups. Table 5 displays F-test statistics for the 
regression model, indicating high significance with a 
probability of P = 0.000, less than 0.001. Also, it 
shows highly significant F-values (P = 0.000) for each 
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regression model, indicating that independent 
variables jointly influence the quality of the 
perishable supply chain.  
 

  

 
 

Determination of Coefficient  

 
The "Determination of Coefficients" table 
provides detailed regression model coefficients 
and collinearity statistics, including 
unstandardized coefficients (B)**, representing 
the estimated change in the dependent variable. 
 

 

 
 

The unstandardized coefficient for the constant in 
Model 1 is 2.171, indicating the expected value of 
the dependent variable when all independent 
variables are zero. The study uses t-values to test 
the significance of coefficients, with larger 
absolute t-values indicating more significant 
coefficients.  in Model 1, the t-value for the 
coefficient of the Packaging Method (PM) is 
9.401, indicating its high significance. The 
significance levels (p-values) are associated with 
each coefficient, with low p-values indicating 
significant differences from zero. For instance, all 
the coefficients in the three models have very low 
p-values (e.g., .000 or .001), indicating high 
significance. Collinearity statistics (Tolerance and 
VIF) assess multicollinearity among independent 
variables. Values close to 1 and VIF around 1 
indicate no multicollinearity concerns in 
regression models. 

 
 

Regression Model  
 𝑌 =  𝛽0 + 𝛽1𝑋1 + 𝛽2𝑋2 + 𝛽3𝑋3+ 𝛽4𝑋4  
 
   QPS = 0.278(PM) + 0.261(SM) + 0.205(T) 

 
The quality of the perishable supply chain is estimated 
using a linear combination of independent variables, 
with coefficients (0.278, 0.261, and 0.205) 
representing their weights. This equation predicts 
perishable supply based on packing method (X1), 
storage method (X2), and temperature values (X3).  
 
Table 6 explains the Variance Inflation Factor (VIF) 
and Tolerance which are used to assess 
multicollinearity. VIF measures the variance of an 
estimated regression coefficient, while Tolerance 
measures the proportion of variance in an independent 
variable not explained by other variables. The 
Multicollinearity Table shows that all VIF values are 
less than 10, indicating no multicollinearity concerns. 
 

 
 

 
 

Hypothesis Testing  
 

 
 

 
 

The null hypothesis for each independent factor is 
rejected due to the repeatedly low p-values (all 
presented as 0.000), which reflect statistical 
significance at a chosen significance level and 
confirm a significant relationship with the quality of 
the perishable supply chain. 
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CONCLUSION 

The study aimed to identify the most influential 
factor, assess the impact of suppliers' quality on the 
perishable supply chain, and suggest ways to 
improve suppliers' quality in the Sri Lankan hotel 
industry. Based on the findings, it was concluded 
that temperature is the most influential factor, and 
the packaging method and storage method have a 
significant impact on the quality of the perishable 
supply chain. It was also found that the 
transportation method has an insignificant impact 
on the quality of the perishable supply chain, while 
the lead time has an insignificant impact on the 
quality of the perishable supply chain. Therefore, 
based on the research findings and discussions 
presented in the study, the research objectives were 
justified. Further, the study recommends 
enhancing the quality of the perishable supply 
chain in Sri Lanka's hotel industry by sourcing 
directly from suppliers, implementing supplier 
rules, using technology, maintaining experienced 
staff, establishing government relationships, 
adopting suitable packaging methods, streamlining 
logistics, investing in high-quality packaging, and 
prioritizing food safety. 

Future Research 

In the future, researchers are required to 
investigate the relationship between perishable 
foods and food waste in hotel settings, as well as 
provide a deeper comprehension of the factors 
influencing perishable food quality and their 
specific consequences. 

STUDY LIMITATION 

  
The study on perishable items in Sri Lankan hotels 
has limitations, including a limited scope, data 
collection from executive and managerial staff, a 
sample size of 200 respondents, and a 
questionnaire designed to assume respondents' 
knowledge of perishable foods, which could limit 
the applicability of the findings to individuals with 
varying expertise levels. 
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ABSTRACT  

 

Container inventory and management (CIM) is an 
integral part of running a successful container 
logistics operation, allowing for best-in-class 
container utilization and low-cost operations. 
Ineffective container inventory management has 
become a fairly widespread concern in the shipping 
industry. carrier's extensive fleet is essentially 
useless if it is not managed effectively and 
efficiently. The container inventory can be managed 
effectively to maintain a smooth balance between 
supply and demand while reducing potential extra 
expenses by adhering to efficient and effective 
procedures. This paper proposes some factors 
affecting to container inventory management [CIM] 
in Container depots in Sri Lanka. Accordingly, a 
target population of 384 senior employees in the 
field are followed by a questionnaire survey have 
been carried out and data were analyzed mainly 
using Chi-Square test. Researcher believes that 
responses received by employees whom with 
experience more than 10 years can highly influence 
on the output of the study based on judgmental 
sampling method.  
 

Data analysis, reliability analysis, demographic 
factor analysis, descriptive statistical analysis, cross 
tabulation analysis, and correlation analysis. Chi-
square testing and multiple regression analyses were 
used. With the expertise point of view, this study 
would lead to understand the factors influence on 
CIM. After clear analysis, the study concluded four 
factors namely, demand and supply of containers, 
high shipping rates, imports and exports trends and 
cargo seasonality have an influence on the container 
inventory management. It’s acceptable that no any 
party can completely avoid such consequences, but 
the researcher believes that with proper 
identification and planning accordingly, this 
ineffectiveness of container inventory management 
can be lessened or controlled. With no doubt, taking 

proactive measures will positively impact on container 
industry of Sri Lanka as well as the economy of the 
country. 
 

Index Terms- Container Inventory Management 

[CIM], Demand And Supply Imbalance, Efficiency 

 

INTRODUCTION 

 

According to (Anon., 2016) Sri Lanka is located at the 
crossroads of international shipping lines that connect 
East and West. Because of its location, Sri Lanka can 
provide swift and effective global and regional 
connectivity to carry freight from Asia to the rest of the 
globe. This is partly due to the country's location at the 
crossroads of all major sea routes connecting Asia to 
the rest of the world, as illustrated in the map below. 
Furthermore, Sri Lanka's proximity to all major ports 
in the Indian subcontinent, particularly those in India, 
gives it a strategic site capable of providing rapid and 
easy connectivity to the Indian subcontinent via its 
feeder network. Maritime Transportation has been a 
focal point in world trade. According to the statistical 
data of UNCTAD, over 80% of world trade is operated 
through Maritime Transportation.  
Running a successful container logistics operation 
requires careful container inventory management 
(CIM) to enable best-in-class container utilization and 
cost-effective operations. Inability of performing a 
proper balanced Container Inventory Management 
system [CIM] is leading to a failure in the industry of 
maritime. In Container Inventory Imbalance [CII], the 
operator is unable to have a balance between the 
demand and supply of the containers. When the 
consignee places the order the operator will release the 
containers for the export process and when the cargo 
arrives at the port of destination, the consignee will 
unload the cargo and handover the empty container 
back to the yard of the specific operator. And 
depending on the requirement, then the containers will 
be transported to another destination or will be Empty 
Repositioned. (Edirisinghe, 2018) If containers are 
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constantly moving with freighted cargo, the 
optimum "utilisation" of inventories can be 
accomplished. This whole cycle of process should 
be managed properly in order to reduce the level of 
CII. At each and every stage of this process, it incurs 
a cost.In contrast, this paper focuses on the factors 
that influence the container inventory imbalance 
[CII] by taking the participating shipping lines' 
predicted and current container inventory data to 
make the "matching" of demand and supply more 
realistic (Edirisinghe, 2021). Also the way to take 
improving steps for a better container inventory 
management [CIM] by lowering overall costs and 
minimizing excess to avoid economic loss. In order 
to propose proactive solutions, a complete analysis 
of the variables empty container (MTY) 
repositioning, volatile trading patterns worldwide, 
container fleet size, international trade patterns, 
uncertainties of customer demands, and dynamic 
nature will be taken into consideration. 
 

 

RESEARCH METHODOLOGY  

 
Research Approach 
 
Deductive and Inductive methods can be used to 
conduct a research. In a deductive research 
technique, the researcher may emphasis on what 
someone else done and study existing hypotheses 
regarding any topic the researcher is investigating, 
and then test assumptions using a hypothetical 
framework. The primary goal of the inductive 
approach is to generate hypotheses based on 
scientific information acquired through quantitative 
approaches (Saunders et al, 2016). In here 
researcher has identified the relevant theories. After 
then the conceptual framework has been developed. 
Following the conceptual framework, the 
hypotheses being prepared. After then based on the 
data collected the analysis is carried out.   
 

 
 

 
 
 

Research strategy is simply the plan to achieve the 
objectives of the research. Since here the researcher 
uses a questionnaire to collect data, it has a 
quantitative technique. According to (Saunders, et al., 
2016) there are many research approaches as 
experimental, action, case study, grounded, and 
ethnography. According to the background research, 
the researcher discovered that the “Experimental 
Strategy” is the most practical way since experimental 
research entails changing one variable to observe a 
change in another variable. In simple terms, to analyze 
the connection between variables. The main objective 
of experimental research would be to prove, reject, or 
verify the developed hypothesis. From the data 
collected, its attempt is to study the relationship 
between the independent variables towards the 
container inventory management. 
 
Conceptual Framework 
 

    
In here the researcher has distributed the questionnaire 
with the senior managers, employees from the 
container shipping industry, shipping lines and 
container depots of Sri Lanka. Therefore, the responses 
received from these targeted populations will be taken 
in to consider. In here, the population is taken as an 
unknown value. Filtering through the population, the 
respondents with more than 10 years of experience will 
be chosen as the research population. The researcher 
believes that if the questions are answered by 
respondents who are aware of the study, the study will 
have a reliable influence. Therefore, the researcher 
believes that the employees with more than 10 years of 
experience in the field of shipping and container 
industry has proper knowledge and experience 
regarding the research study area. 
 

Theory Hypothesis
Observation/

Test
Confirmation
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Sample Justification and Technique 
 
The researcher only analyzes responses from 
employees who have working experience for more 
than ten years out of a sample size of 384. In that 
case, the researcher believes that individuals with 
more than ten years of experience in the shipping 
and container business have adequate knowledge 
and experience in the research topic area. 
Because the outcome of the research to meet the 
objectives is dependent on the data provided by the 
respondents, the respondents' expertise is critical. 
As a result, the research employs the judgmental 
sampling technique to conduct the final output 
analysis. The population will include senior 
employees with moderate to high levels of 
experience. Their experience will be margined as 
those with more than 5 years of experience. It is a 
non-probability sampling technique in which the 
researcher chooses units to sample based on prior 
knowledge or professional judgment. 
 
Primary Data Collection Method 
 
A well-structured questionnaire is the main tool the 
researcher uses to collect data. A "web-based 
questionnaire” is used to conduct the survey. Focus 
group discussions included a cross-section of senior 
managers, employees from the container shipping 
industry and container depots of Sri Lanka. 
 

• Collection of Data Through Questionnaires 
This strategy includes sending a questionnaire to 
the individuals selected in the sample population to 
get their feedbacks and knowledge based on their 
experience in the container industry. The 
questionnaire is divided into three sections, the first 
of which provides an overview of the researcher 
who collects data and the objective of the 
questionnaire. Section 02 of the questionnaire has 
5 questions designed to elicit demographic 
information from the responder. Section 3 includes 
15 questions with three questions each on the four 
independent variables and one dependent variable. 
This straightforward questionnaire design 
contributed to the study's high response rate. The 
Likert scale ranged from 1 to 5, and respondents 
were asked to indicate their preferences. 
 
 
 

Secondary Data Collection Method 
 
Table 1 Cronbach’s Alpha Value  

 
The secondary data sources listed below provide 
invaluable support for the researcher's topical research. 
Secondary data are those that are already in existence; 
that is, they are those that have already been gathered 
and examined by another party. As a result, more than 
50 publications on various aspects of CIM have been 
referred. The researcher for this study will make use of 
secondary data that is available at the referred to the 
shipping industries. 
Online research materials 
- Research reports 
- Scholar articles 
- Web sites 
- Annual reports 
- Statistical data from the websites of container depots, 
main shipping lines 
 
Validity and Reliability 
 
Likert scale questions are used in the study to establish 
variables. To ensure internal consistency, the direction 
of the questions should be verified against the variable. 
The Alpha Cronbach's alpha is used to calculate this. 
According to (Kothari, 2004), an Alpha Cronbach's 
value greater than 0.6 is regarded a high dependability 
and acceptable index. A value of Alpha Cronbach less 

Dimension Cronbach’s 
Alpha Value 

Number 

of Items 

Internal 

Consistency 

Level 

Imbalanced  
Demand and  
Supply of 
Containers 

0.708 3 Acceptable 

High Shipping 
Rates 

0.712 3 Acceptable 

Trend of 
Imports and 
Exports 

0.740 3 Acceptable 

Cargo 
Seasonality 

0.773 3 Acceptable 

Container 
Inventory 
Management 

0.831 3 Good 
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than 0.6 is considered low. Alpha Cronbach's alpha 
scores between 0.60 and 0.80 are considered 
moderate yet acceptable. Although Alpha 
Cronbach's alpha values between 0.8 and 1.00 are 
considered very good. 
 
Table 2 Descriptive Statistics Summary 

 
Correlation Analysis 
 
Correlation analysis is a statistical evaluation 
approach used to determine the availability and 
strength of a relationship between two variables. 
This method is also used to determine whether there 
is a substantial relationship or pattern between two 
variables. 

Regression Analysis 
 

Regression analysis is used to determine the strength 
of the link between the independent and dependent 
variables. It can also be used to evaluate the strength 
of the relationship between variables and to forecast 
their future relationship. 
 

RESULTS AND DISCUSSION 

 

Reliability Measurement of Variables 
Descriptive Statistics of Variables 
 
Mean 
 
According to the SPSS output in this calculation, the 
highest mean value is with the variable container 
inventory management. And also it’s clear that all the 
variables have a high mean value around 4. Taking 
one example, the mean of demand and supply of 
containers is recorded as 3.9638. That means as this is 
resulted from a 5 likert scale, respondents have rated 
the imbalanced demand and supply of containers as 
3.9638 out 5. Higher the value of mean is higher the 
level of acceptance. 
 
Standard Deviation 
 
And the standard deviation, the variable the high 
shipping rate has the highest standard deviation of 
.67524 whereas the container inventory management 
has the lowest standard deviation. Standard deviation 
is the dispersion value of the specific data from the 
mean value. If the mean value and the standard 
deviation value of cargo seasonality are 3.8895 and 
0.65140 respectively, it implies that data of individual 
data are dispersed at a value distance of 0.65140 from 
the mean value. If the standard deviation is meant to 
be high, that’s unhealthy for the result. 

  Skewness 

Positive “Skewness” value explain that distribution of 
the tail is right side and the negative “Skewness” value 
explains the left side of the distribution tail. Demand 
and supply of containers, high shipping rate, cargo 
seasonality have negative skewed values which are left 
tailed.  And the Trend of Imports and Exports and CIM 
have positive skewed valued which means positive 
tailed. 

                        Statistics 

 

Imbalan

ced 

Deman

d and 

Supply 

High 

Ship

ping 

Rate 

Trend 

of 

Impor

ts and 

Expor

ts 

Cargo 

seaso

nality 

CI

M 

N Valid 
368 368 368 368 

36

8 

Missi

ng 
0 0 0 0 0 

Mean 

3.9638 
3.80

89 

4.050

7 

3.889

5 

4.0

62

5 

Std. Deviation 

.61999 
.675

24 

.5863

2 

.6514

0 

.58

59

5 

Variance 
.384 .456 .344 .424 

.34

3 

Skewness 

-.791 
-

.801 

-

1.058 

-

1.077 

-

.92

1 

Std. Error of Skewness 
.127 .127 .127 .127 

.12

7 

Kurtosis 
1.295 .732 1.572 1.683 

1.2

66 

Std. Error of Kurtosis 
.254 .254 .254 .254 

.25

4 
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Table 3 Skewness Analysis 

Demand and supply of containers, high shipping 
rate, cargo seasonality have negative skewed values 
which are left tailed.  And the Trend of Imports and 
Exports and CIM have positive skewed valued 
which means positive tailed.   
 
 
Table 4 Correlation Measurement 
   
 

 
 

Kurtosis 
 
Table 5 Kurtosis Analysis 
 
 

 
Multicollinearity Diagnostic Test 
  

Abbreviations: 

• Demand and supply of containers - DS 
• High shipping rate - SR 
• Trend of imports and exports- EI 
• Cargo seasonality- CS 
• Container Inventory Management- CIM 

 
Correlation analysis between independent variables 
and dependent variable, container inventory 
management. 
 
 
 
 
 
 
 
 
 

Dimension Value Skewed 

Level 

Tail 

Demand and 

supply of 

containers 

-0.791 Moderately 

Skewed 

Left Tailed 

High 

shipping rate 

-0.801 Moderately 
Skewed 

Left Tailed 

Trend of 

imports and 

exports 

-1.058 Moderately 
Skewed 

Left Tailed 

Cargo 

seasonality 

-1.077 Moderately 
Skewed 

Left Tailed 

CIM -0.921 Moderately 
Skewed 

Right Tailed 

Value of Correlation Interpretation 

r = +1 Perfectly Positive 

r = [0.70-1.00] Strong Positive 

r = [0.50-0.70] Average Positive 

r = [0.00-0.50] Week Positive 

r = - 1 Perfectly Negative 

r = -[0.70-1.00] Strong Negative 

r = -[0.50-0.70] Average Negative 

r = - [0.00-0.50] Weak Negative 

Dimension Kurtosis 

Value 

[Absolute 

Value] 

Std. error 

of 

Kurtosis  

Kurtosis 

Level 

Demand and 

supply of 

containers 

1.295 0.762 Normally 
Distributed 

High shipping 

rate 

0.732 0.762 Normally 
Distributed 

Trend of 

Imports and 

Exports 

1.572 0.762 Normally 
Distributed 

cargo 

seasonality 

1.683 0.762 Normally 
Distributed 

CIM 1.266 0.762 Normally 
Distributed 
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Regression Analysis 
 

Table 6 ANOVA Summary 
 

 
R Value  
 
R value implies the linear relationship between the 
variables, whether they have a positive relationship 
or negative relationship. If R ≥ 0.5, there’s a good 
relation. As per the model summary, the “R” value 
is significant at the level of 0.528.  
 
R Square Value 
 
R Square value illustrate that 27.9% of the variation 
of Container Inventory Management is explained 
by the four independent variables. Adjusted R 
Square is 0.271, which can be explained as model 
goodness is 27.9%, and moderate level of impact 
between dependent and independent variables. 
Since the difference between the R square value 
and the adjusted R square value is low, it can be 
considered that the effect of confounding variables 
is low within the model.  
 
Durbin – Watson 
 
Durbin –Watson predicts the future values from the 
current values [auto correlation]. Durbin –Watson 
test statistics is 1.720 and the value is between 0 
and 4. Since the above values in between 0-2, it’s 
positive auto correlation.  Therefore, since a pattern 
can be identified the future values can be predicted. 
Also, residuals can be identified as independent and 
the result will be more appropriate. 

Table 7 Correlation analysis 

 
 
ANOVA 
                               
As per the table outcome significance level of 0.00, 
which is less than 0.05, which means the null 
hypothesis H_0 is rejected. Further it describes that at 
least one independent variable has a gradient value 
which mean there is significant association between 
the identified four independent variables and the 
dependent variable, container inventory management. 
F value is 35.104, which signifies that the 
independent variables and container inventory 
management are significantly correlated. 
 
Coefficient 

 
The coefficient table shows the coefficient values of 
each independent variables and the way they impact 
on the dependent variable. The below hypothesis can 
be built. 

 𝐻0; 𝛽1 = 𝛽2 … … . . 𝛽𝑘 = 0   𝐻0; 𝛽1 = 𝛽2 … … . . 𝛽𝑘 ≠ 0                                          
 
Where,  
β=slope of the model 
k=number of independent variables 
 
 
 

ANOVAa 

Model 

Sum of 

Squares df 

Mean 

Square F Sig. 

1 Regress

ion 
35.146 4 8.787 

35.10

4 
.000b 

Residua

l 
90.861 364 .250   

Total 126.007 368    

a. Dependent Variable: CIM 

b. Predictors: (Constant), CS, DS, EI, SR 

 

Dimension Test Statistic 

[Correlation] 

Significant       

[ 2 - tailed] 

Status 

DS →CIM 0.334 0.000 Weak 

Positive 

SR→ CIM 0.287 0.000 Weak 

Positive 

EI→ CIM 0.389 0.000 Weak 

Positive 

CS→ CIM 0.433 0.000 Weak 

Positive 



  
 

77 
 

According to the table, individual β value 
probability of imbalanced demand and supply of 
containers is 0.00, this is significant at 5% 
significant level (95% confident level) and it 
comprises is 0.181 of individual β value. Therefore, 
the null hypothesis is null hypothesis H_0 is 
rejected. This indicates that imbalanced demand and 
supply of containers has significant positive effect 
on container inventory management. 
 
The individual β value probability of high shipping 
rate is 0.00, this is significant at 5% significant level 
(95% confident level) and it comprises is 0.045 of 
individual β value. Therefore, the null hypothesis is 
null hypothesis H_0 is rejected. This indicates that 
demand and supply of containers has significant 
positive effect on container inventory management. 
 
According to the table, individual β value 
probability of trends of exports and imports is 0.034, 
this is not significant at 5% significant level (95% 
confident level) and it comprises 0.045 of individual 
β value. Therefore, the null hypothesis H_0 is not 
rejected and alternative hypothesis is accepted. This 
indicates that trends of exports and imports has 
significant positive effect on container 
inventory management. 
 
The individual β value probability of cargo 
seasonality is 0.00, this is significant at 5% 
significant level (95% confident level) and it 
comprises is 0.220 of individual β value. Therefore, 
the null hypothesis is null hypothesis H_0 is 
rejected. This indicates that demand and supply of 
containers has significant positive effect on 
container inventory management. 
 
According to the standardized coefficient of β, most 
influencing factor seems to be the cargo seasonality 
and the least influencing factor seems to be the 
shipping rate. 
 
Following Linear Regression Model can be 
developed according to the unstandardized 
coefficients. 
 𝑌 =  𝛽0 + 𝛽1𝑋1 + 𝛽2𝑋2 + 𝛽3𝑋3+ 𝛽4𝑋4 

 𝑌 =  1.358 +  0.181 𝑋1 +  0.045𝑋2 + 0.220𝑋3+ 0.238𝑋4 
 

Where, 
Y = Container Inventory Management  
X_1 = Demand and Supply of Containers 
X_2 = High Shipping Rate 
X_3 = Exports and Imports 
X_4 = Cargo Seasonality 
 
The above equation implies the level of impact of 
each independent variable on the dependent variable. 
In one scenario, if the variable demand and supply of 
containers is increased by 1 unit, the container 
inventory management will have increased by 0.181. 
So on if exports and imports is increased by 1 unit, 
the container inventory management will have 
decreased by 0.220. 
 
Since all the tolerance values are greater than 0.2, we 
can conclude that all the values are normally 
distributed. Because all of the Variation Inflation 
Components (VIF) are less than 5, independent 
factors are not correlated. As a result, there is no multi 
co-linearity problem in the regression model. 
 
Table 8 Regression Model Summary 

 

   
 
    

                 
Model Summaryb 

Mode
l R 

R 

Square 

Adjusted 

R Square 

Std. 
Error of 

the 
Estimate 

Durbin-
Watson 

1 .52
8a 

.279 .271 .50030 1.720 

a. Predictors: (Constant), CS, DS, EI, SR 

b. Dependent Variable: CIM 
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Table 9 Hypothesis Testing Summary 

 
 
Hypothesis Testing 
 
Table 10 Hypothesis Dimensions 

 

 
With the analysis of hypothesis with Chi- Squared 
significance value, it was decided whether to accept 
which hypothesis. Likewise, all the independent 
variables were tested and accepted the alternative 
hypothesis as their significance values were less 
than 0.05. It implies that there’s a relationship 
between all the independent variables and the 
dependent variable. 
 
 
 
 
 
 
 

CONCLUSION 

 
The end outcome was beneficially aligned with the 
researcher's point of view. This means that when 
demand and supply increases, CIM is also increases 
because of resulting a container inventory imbalance. 
With the expertise view point received by the 
researcher, it can be concluded that this factor has 
adverse impacts on the container inventory 
management. With price increase, their rate of impact 
is responded as a high value which implies that it has 
a high significant impact on CIM. The researcher 
suggests this condition as an influence factor on CIM 
based on the situation in Sri Lanka, particularly the 
government-imposed bans. Even experts in the field 
have agreed with the researcher based on their own 
experience. As a result of the aforementioned 
investigation, it has been determined that it is an 
influencing element on CIM. To comment on 
shipping seasonality, researchers highlighted two 
major seasons: Chinese New Year and Christmas. It's 
evident that this is not the usual throughout the 
holiday season. The shipping container sector, like 
other industries, is being impacted. For example, 
during the Chinese New Year, all manufacturing and 
exports are halted due to their holiday seasons.  
Keeping containers in China at that time is wasteful. 
As a result, container inventory must be effectively 
maintained in order to minimize the effects. This 
adverse impact is examined in relation to the 
experience of senior personnel above, and it is proven 
that there is a relationship between cargo seasonality 
and CIM. 
This research focused on the factors affecting the 
efficiency of container inventory management. It 
must be addressed because it has become a concern 
as a result of Sri Lanka's economic inflation. This 
study emphasizes the importance of these factors on 
a better CIM system.   

 
STUDY LIMITATIONS 
 

The researcher attempts to identify where the 
research is constrained by highlighting the study's 
limitations. They are the limitations on 
generalizability and usability of findings that emerge 
from the design of the study and/or the method 
employed to ensure internal and external validity. 
 
 
 

Variable Hypothesis Chi 

Square  

Significan

ce value 

Summary 

Demand and 
Supply of 
Containers 

𝐻0 ; Null 𝐻1 ; 
Alternative 

0.000 𝐻1 ; 
Alternative 
is accepted 

High 
Shipping 
Rates 

𝐻0 ; Null 𝐻1 ; 
Alternative 

0.000 𝐻1 ; 
Alternative 
is accepted 

Trend of 
Imports and 
Exports 

𝐻0 ; Null 𝐻1 ; 
Alternative 

0.000 𝐻1 ; 
Alternative 
is accepted 

Cargo 
Seasonality   

𝐻0 ; Null 𝐻1 ; 
Alternative 

0.000 𝐻1 ; 
Alternative 
is accepted 

Dimension Impact 

Demand and Supply  of 
Containers 

Positive 

High Shipping Rates Positive 

Trend of Imports and 
Exports 

Positive 

Cargo Seasonality Positive 
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Contextual Limitation 
 
International shipments of goods, particularly in 
the maritime industry, rely heavily on container 
transit. Even though there are many concepts in 
logistics industry, the researcher has limited its 
context to container inventory management. 
Containers are transported in many modalities, it is 
primarily and efficiently done through the maritime 
industry. Therefore, the research is carried down 
within the maritime field. 
 
Geographical Limitation 
 
Though shipping is available all over the world, the 
researcher focused on the shipping industry in Sri 
Lanka. The research will focus on container 
inventory management in Sri Lanka. In Sri Lanka, 
the containers handled through the Colombo port 
will be primarily targeted. Because of Sri Lanka's 
strategic location, the container handling and 
shipping industry contributes significantly to the 
country's income. As a result, the researcher's 
ultimate purpose is to improve management of 
containers. 
 
Population and Sample Limitation 
 
Despite the fact that there are numerous parties 
involved with shipping industry, container handlers 
and owners are primarily responsible for utilizing 
their containers. As a result, all depots involved in 
the container handling will be the researcher's 
population, while the parties handle over 50,000 
TEUs will be the study population. 
 
Time Limitation 
 
The researcher used statistical data from the year 
2021 to continue the research approach and to 
assess the contributing aspects. The researcher 
assessed the impact of the addressed issues in there 
by limiting it to 2021. 
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ABSTRACT 

The proposed virtual assistant software, powered 
by AI, is specifically crafted for users operating 
Windows computers to enhance the efficiency and 
safety of their tasks with minimal input. This 
innovative design allows users to swiftly and 
effortlessly accomplish various everyday 
computer-based activities. Examples include 
streamlined online ordering, accessing desktop and 
web applications, conducting web searches, setting 
reminders, obtaining live directions, reading notes, 
checking weather forecasts, translating words, 
performing mathematical calculations, setting 
alarms, receiving the latest news, and sending 
emails and WhatsApp messages, among other 
functionalities. Furthermore, the project 
incorporates the ability to recognize both voice and 
text input commands. Users can interact with the 
system through voice commands captured by the 
computer's microphone, which are then converted 
into text output. This conversion facilitates the 
system in comprehending the input and executing 
the requested task. The tool is seamlessly integrated 
with the Internet and the Windows operating 
system, ensuring the delivery of the desired 
functions and results in response to user queries. 

Index Terms- Artificial Intelligence, Natural 

Language Processing, Speech Recognition, 

Context-aware Computing, Deep Learning, 

Virtual Assistant 

INTRODUCTION  

 
There is a growing utilization of Artificial 

Intelligence (AI) technology that mimics human 
engagement with machines. This technology 
enables interaction with systems through various 
means, including voice, communication, and body 
or facial expressions. It facilitates smoother and 

more effortless completion of tasks when humans 
engage with computers, telephones, and other 
electronic devices. The modern concept of virtual 
assistant software is based on the same AI 
technology. It learns to engage with people by 
becoming their personalized Assistant by studying 
their activities, routines, and behaviors. Famous 
examples of virtual assistant software in the modern 
era of technology include Google Assistant, 
Microsoft Cortana, Amazon Alexa, and Apple Siri. 
They facilitate using it,  including web browsing, 
phone calls, opening programs, setting reminders, 
etc.  

I. RELATED WORK 

A. Initial Research on Software Implementations 

Made for the Virtual Assistants 

Abishek Narayanan's exploration of "Virtual 
Personal Assistant" delves into the foundational 
techniques employed by context-aware computing 
using MFCC and NLP. To enhance spoken word 
accuracy, the programme integrates neural 
network-based speech recognition with machine 
learning-based lip movement detection. The four 
components that make up this system are voice 
input, detection, deduction, execution, and output 
[1]. Using machine learning and artificial 
intelligence, [2] discussed in "Virtual Personal 
Assistant with Facial Recognition Login System." 
The key objective is to provide a secure two-phase 
login process. In the first stage, a simple username 
and password login is utilized, and in the second, 
user-specific facial detection logic is applied. Also, 
it offers real-time weather updates, news, a to-do 
list, a search, and some entertaining movie trailers. 

[3] An effort has been made to develop an intelligent 
voice-driven virtual personal assistant utilizing 
Python. This assistant empowers users to retrieve 
information, control devices through voice 
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commands, and execute desktop operations. The 
key components include the speech recognition 
module, the Python backend, API calls, and context 
extraction. Additionally, it encompasses features 
such as to-do lists, calendar events, file 
management, and email organization. 

Manasa Sri Vardhan Kottamasu and C. K. Gomathy 
detailed the process of constructing a Python-based 
voice-enabled personal assistant for PCs. The 
system makes use of APIs for a variety of tasks, 
including calculations and retrieving news 
quotations from websites. Moreover, users can 
interact with the API to obtain specific outputs and 
send requests. This personal assistant enables users 
to pose questions in a conversational manner, with 
capabilities such as opening apps, reading news, 
taking notes, and performing Google searches. [4]. 

[5] the proposal introduces the "Voice Assistant" 
tool developed with Python, artificial intelligence, 
and natural language processing speech recognition 
techniques. The model employs three distinct 
working modes: supervised learning, unsupervised 
learning, and reinforcement learning. Integrating of 
natural language processing, machine learning, and 
deep learning concepts plays a crucial role in 
accomplishing various tasks. Moreover, this 
assistant boasts functionalities such as sending 
emails, web searches, setting alarms, providing 
weather updates, and replaying YouTube videos. 

B. Commercial Research on Software 

Implementations Made for the Virtual Assistant 

This is a list of the top five widely used and well-
known apps that are similar to one another: 

Google Assistant - Google introduced this widely-
used AI-driven virtual assistant software in 2016. 
Users commonly interact with the Google Assistant 
through natural speech. The Assistant can facilitate 
changes to the hardware settings of the user's device, 
provide answers to hardware-related queries, 
display information from the user's Google account, 
and offer additional functionalities. This tool 
predominantly operates with Cloud APIs developed 
by Google. This study explores the utilization of 
Google Cloud APIs, including the Speech-to-text 
API, Translation API, Geolocation API, Weather 

API, and more. Mobile and smart home devices are 
where it is mainly available.Accessibility is one of 
Google's strengths. You may use it in your car, 
phone, speaker, watch, laptop, or TV. It can link to 
regularly used products or applications like Netflix, 
YouTube, and Spotify [6]. 

Apple Siri - For virtual assistants that leverage AI 
technology, it is yet another excellent research tool. 
Voice queries, gesture-based control, focus-
tracking, and a user interface in natural language are 
all used to direct requests to different Internet 
services can provide answers, make 
recommendations, and complete tasks. Advanced 
machine learning methods, such as compressed 
neural networks and long-term memory, are used by 
the voice recognition system [6]. 

Microsoft Cortana- Microsoft developed this well-
known virtual assistant application in 2014. The 
name Cortana is derived from a video game 
character from Microsoft's Halo. For tasks like 
setting reminders and responding to user inquiries, 
it makes use of the Bing search engine. The Cortana 
tool keeps track of semantic search information 
using Satori to capture natural processing abilities. 
This study briefly describes the operation of the 
virtualAssistant program on the Microsoft operating 
system [6]. 

Amazon’s Alexa - Amazon has done an excellent 
job in developing Alexa. This virtual assistant can 
connect our whole lives to some devices. Alexa is 
particularly popular in home automation systems 
since it can connect a massive number of devices 
such as lights, televisions, and many other electrical 
appliances. It can also check the weather, news, and 
connect you to the latest music on the market. It can 
also perform shopping and order a cab for a user 
based on voice commands. 

Samsung’s Bixby - Bixby is a one-of-a-kind virtual 
assistant. It has all of the typical characteristics of a 
virtual assistant. However one of Bixby's most 
remarkable features is that it can recognize 
landmarks and other visuals simply by 
photographing them. You may also aim your 
camera towards an object to see other price 
alternatives. The Google Assistant also provides 
translations of many languages. It can also suggest 
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restaurants and companies in the area and help you 
manage your schedule. 

METHODOLOGY 

 
This section outlines the methodological approach 
to developing a virtual assistant software endowed 
with artificial intelligence (AI) capabilities. The 
project's intent is to overcome prevalent limitations 
of existing AI applications within the Windows 
Operating System, aiming to deliver a solution that 
approaches the ideal of 100% user satisfaction. 
 
Utilizing Python as the core programming 
language, the software is architected to integrate 
seamlessly into the Windows environment. It 
leverages natural language processing (NLP) 
techniques for interpreting user commands, 
recognizing speech, and rendering decisions based 
on key elements identified within the user 
interaction. Speech-to-text and text-to-speech 
conversions are executed using the Google speech 
recognition API, supplemented by relevant Python 
libraries. A context-aware computing approach is 
paramount, enabling precise discernment of user 
input, both spoken and typed, and the correction of 
mispronunciations. 
 
The construction of the system's functionalities is 
dependent on the utilization of Python libraries, 
modules, and APIs that facilitate AI processes, 
including chatbot operations. The system's 
distinctiveness is further enhanced by the 
integration of deep learning and machine learning 
technologies, which contribute to the generation of 
dynamic responses to user queries. The 
incorporation of a neural network, a sophisticated 
deep learning algorithm, lies at the heart of this 
dynamic response generation mechanism. The 
responses are structured within a JSON dataset, 
designed as a training model, and are interfaced 
with the main module to provide relevant 
responses. 
 
The user interface of the virtual assistant is crafted 
through the tkinter GUI toolkit, which translates 
complex backend operations into a navigable front-
end experience, emphasizing chatbot interaction. 
This virtual assistant is crafted to eliminate 
redundancy in command entry, enabling users to 

engage with the software efficiently through 
multitasking. 
 
The "Gypsy" system distinguishes itself from other 
market offerings through a broad suite of 
functionalities, particularly excelling in processing 
online orders—a capability it exhibits through 
integration with renowned e-commerce platforms 
for order placement via voice or text commands. 
The versatility of "Gypsy" is manifested in its 
ability to support a variety of tasks: 
 
• Information retrieval with or without a web 

browser 
• Email and WhatsApp messaging services 
• Weather forecasting and real-time news 

updates 
• Directional guidance using mapping services 
• Execution of mathematical computations 
• Alarm setting and system information 

display 
• Desktop management, including wallpaper 

changes and power options 
• Application launching and text translation 
• Creation of task lists and shopping lists 
• Capturing of screenshots and webcam selfies 
• Providing entertainment via jokes, music, 

and video streaming 
 
Critically, the "Gypsy" system assures 
comprehensive data security. It ensures that only 
data supplied during the initial registration is 
conserved, and no subsequent user activity data is 
stored, thereby affirming its commitment to user 
privacy and data integrity. 
 

 

 
 

Figure 1: Main Components of the Gypsy Software 
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RESULT AND ANALYSIS 
 

 
Figure 2: System Architecture Diagram 

The initial step for users is the installation of the 
application on a Windows-based computer. 
Following installation, users encounter the 
welcome screen, which presents options for 
account creation or existing account login, where 
one is required to provide personal details such as a 
username, email, and password.  

 

Figure 3: Welcome Screen and Signup Screen 

Upon login, the user's credentials are verified 
against the MySQL database. Successful validation 
grants access to the system, while failure results in 
a prompt for re-entry of details. Within the system, 
it remains in a standby state until the receipt of a 
voice or text command. These commands are then 
processed—voice commands are converted into 
text, while text commands are channeled directly 
through the keyboard to the system settings. 
 
During operation, the system interfaces with the 
Internet and the operating system to access APIs 

and system resources. The resultant outputs are 
then relayed back to the user via the chosen 
command modality. This interaction continues 
uninterrupted until the user opts to log out or close 
the application. 
 
A case in point is application or webpage 
launching: upon receiving the command "open" 
followed by the name of the application or a 
recognized website, the system accurately discerns 
and initiates the requested program. 

 

 

Figure 4: Launching Application or Website  

Similarly, when tasked with a mathematical 
calculation through voice or text input, the system 
identifies the operation type and returns the precise 
result. 
 

 
 

Figure 5: Calculation through text or voice command 

 

In another scenario, when prompted with "news," 
the system inquires whether the user seeks local or 
international updates, subsequently displaying 
news accordingly
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   Figure 6: Showing latest local and foreign news 

 

The study concludes with a comparative table 
showcasing functionalities across various virtual 
assistants, including the "Gypsy" project. This table 
underscores the "Gypsy" project's comprehensive 
capabilities in areas such as chatbot integration, 
web searching, emailing, messaging, navigation, 
translation, weather forecasting, predictive 
responses, and online order processing. 
 
The encompassing functionality of the "Gypsy" 
project positions it with a considerably wider scope 
of operations when contrasted with other virtual 
assistants in the market. 
 

 
 

Figure 7: Comparison between similar projects 

CONCLUSION 

Developed using the Python programming 
language, this system incorporates advanced 
technologies such as artificial intelligence, natural 
language processing, speech recognition, context-
aware computing, deep learning, and more. The 
proposed system offers numerous advantages to 
users, including features like online ordering, access 
to desktop and web applications, web searches, 
reminder creation, live directions, note reading, 
weather forecasts, language translation, 
mathematical calculations, alarm setting, news 
updates, and messaging via emails and WhatsApp. 
It stands out for its superior efficiency compared to 
other virtual assistant software in the market. By 
utilizing this voice- and text-enabled virtual 
assistant, users can achieve more effective and time-
saving computer interactions. The system delivers 
an engaging user experience without any associated 
costs, eliminating the need for typing and allowing 
users to operate their computer solely through voice 
commands. 

RECOMMENDATIONS 

As a future development process of this project, It 
is also intended to find Sinhala language terms and 
build the complete system through this method. As 
a result, even someone with limited understanding 
of the English language can use this virtual assistant 
software in their native tongue.  The main problem 
in the future will be to design this system can 
communicate with associated hardware devices 
through WiFi or Bluetooth. Furthermore, it is 
intended to develop an AI-based virtual assistant 
software with comparable functionality that can be 
easily installed by Android phone users. As a result, 
people may acquire the assistance of a virtual 
assistant using only their smartphone. 
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ABSTRACT 
 

Pharmacists, apprentice pharmacists and non-
pharmacists belong to the same umbrella of 
pharmacy workers as they all work in a pharmacy. 
They perform a wide range of tasks within the 
pharmacy. In addition to ensuring that the 
medications patients are prescribed are 
appropriate, speciality pharmacists also help 
patients with concerns and provide advice on how 
to take their medications and potential side effects. 
Therefore, pharmacy employees must have the 
right knowledge, attitudes, and behaviours for a 
pharmacy to run well and to provide the right 
medication along with the right guidance. This 
study aimed to investigate pharmacy workers' 
knowledge, attitudes and practices (KAP) in the 
Colombo district. A descriptive cross-sectional 
study was performed among pharmacy workers in 
the Colombo district, including pharmacists and 
non-pharmacists, using a structured questionnaire. 
The ethical clearance was obtained from the Ethics 
Review Committee, CINEC Campus. Out of 100 
participants, 15% were pharmacists, 37% were 
assistant pharmacists and 48% were pharmacy-
supporting workers. Among the participants, 60% 
agreed with substituting generics for branded 
medicines in all cases where a generic is available. 
While 14% disagreed with that, 26% were neutral. 
However, 61% believed some medicine brands are 
more effective, and 6% disagreed. Among 
participants, 33% mentioned that sometimes they 
believe some brands are more effective. Further, 
5% of participants always dispense other brands in 
addition to the brand which the doctor has 
prescribed. While 89 % are only dispensed to other 
brands when the prescribed brand is unavailable, 
6% have never done so. Out of the 5 % of 
participants who always dispense other brands 

20% are pharmacists and 80% are non-
pharmacists. Also, 93% of participants usually 
inform the patients when they change the brand, 
and 7% are not informed. According to the results, 
some workers still needed to have adequate KAP 
regarding generic and brand of drugs. Hence, it is 
concluded that some healthcare workers at 
pharmacies require further improvement based on 
KAP. 
 

Index Terms- Apprentice pharmacists, 

Pharmacists, Branded Medicine, Generic  

 

INTRODUCTION  

 

Colombo District, Sri Lanka, has a vibrant 
pharmaceutical scene that serves the varied 
healthcare needs of its residents by allowing 
branded and generic medications to coexist. 
Selecting between branded and generic 
pharmaceuticals is a crucial decision that is 
impacted by a variety of factors, including 
familiarity, perceived efficacy, and cost. The main 
goal of this study is to comprehend pharmacy 
employees' knowledge, attitudes and practices 
(KAP) about these drugs in this particular 
environment. 

Pharmacy employees, who act as first-line 
intermediaries between patients and prescription 
drugs have more impact on getting the desired 
drug by consumers or patients. People looking for 
healthcare solutions choose medications largely 
based on their observations and activities. The 
influence on good prescription and dispensation 
patterns dissects their knowledge, attitudes, and 
operational practices regarding generic and 
branded drugs. 
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Pharmacy workers must adhere to established 
treatment guidelines, to ensure that patients 
comprehend the purpose of their prescribed 
medications (generic or branded), any potential 
side effects, interactions with other medications, 
and the proper way to take their medication and 
ensure that the recommended treatment regimen is 
as straightforward as possible. To prevent issues, 
the patient should be informed of the rationale and 
benefits of moving to a generic drug if they are 
unable to afford the branded one. The true cost of 
the drugs and the effects of getting to a generic 
version may be more effectively taken into 
consideration. 

In 2017, Straka et al. [1] state that, when it is 
medically justified, doctors and patients should be 
permitted to request the branded product in 
specific therapeutic areas. Each patient should 
have their own decisions about getting generic 
medications, together with information about any 
potential negative effects. The transition and 
evaluation of its overall effects need proper 
monitoring and good general education regarding 
the medicines available for purchase [1].  
 
In some countries, switching to a different 
prescription source is a recommended practice to 
lower healthcare expenditures. However, when 
narrow therapeutic index medications are 
administered, care should be used. If 
bioequivalence is demonstrated, switching from 
brand to generic is a feasible course of action. 
Certain drugs, such as those with a narrow 
therapeutic index, critical dose, or significant 
variability, need to be monitored with great care as 
they cannot be interchanged with innovative 
equivalents according to the preferences of 
patients or pharmacy workers [2]. 
 
Comparatively, to branded medications, generic 
drugs were perceived negatively in another study 
with participants reporting that they were less 
effective, inferior, and caused more side effects 
[3]. These data reveal that registered pharmacists 
worldwide, substitute generic medications for 
branded ones. Similarly, a different survey 
conducted among medical students revealed 
favourable opinions and understanding regarding 
the prescription of generic medications [4]. 
Adequate knowledge about some aspects of the 

pharmacokinetics of generic medications needs to 
be improved among the pharmacy workers 
regarding the issue of generic drug cost and quality 
for a better health care service within a country [5]. 

It is more challenging for pharmacists to dispense 
certain drugs because of the abundance of branded 
generics that are available in the pharmacy. 
Throughout the procedure, they typically dispense 
goods regardless of quality that are sold at the 
highest profit margin. Most of the time 
unattractive packaging and unavailability of 
advertising activities contribute to the lower 
appeal of unbranded generics [6]. 

Moreover, many studies, emphasize the necessity 
of changing the policy regarding medicine prices, 
controlling markups in the generic supply chain, 
and conducting and widely publicizing quality 
testing of generics to raise awareness among all 
relevant parties [7]. 
 
Community pharmacists state that factors such as 
patient demand for the medication, manufacturer 
credibility, bonuses, and incentives affected how 
generic medications were stocked and dispensed in 
their establishments. Pharmacists had a favourable 
opinion of generic medications and substituting 
branded with generics. Educational intervention 
and continuing education training programs are 
necessary to enhance pharmacy workers' 
dispensing practices of generic medications. [8]. 
 
Hence, this investigation is important because 
these assessments yield, important information to 
improve drug availability, use, and overall health 
outcomes and the way of these behaviours and 
attitudes affect patients' views and compliance 
with recommended therapies is crucial. 
Additionally, this study lays the groundwork for 
future interventions and educational programs 
aimed at improving pharmacy employees' and 
customers' ability to make well-informed 
prescription decisions. 
 
This study aimed to evaluate pharmacy employees' 
KAP about the generic vs. branded medications, in 
the Colombo area to evaluate the correct operation 
of a pharmacy. 
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METHODOLOGY  

 

The Research study was a descriptive cross-
sectional study. The study population was 
pharmacy workers working in the Colombo 
district, Sri Lanka, 20-60 years of age and given 
their consent to participate in the study and those 
free of any physical or mental disabilities that may 
hinder them from responding to the questionnaire. 
Participants who did not wish to provide data for 
the research and those who did not comply with 
the relevant admission recommendation were 
excluded. The pharmacy workers were divided 
into three categories, i.e. pharmacists, apprentice 
pharmacists and other pharmacy workers. The 
people who have registered at the Sri Lanka 
Medical Council (SLMC) with a registration 
number, was considered a pharmacist.  The 
individual who applied for the pharmacist 
examination registration and following the 
training period was considered as an apprentice 
pharmacist. The individual who works in the 
pharmacy assists pharmacists and apprentice 
pharmacists in the proper functioning of the 
pharmacy but does not fulfil the minimum 
educational qualification to register as the 
apprentice pharmacist considered as other 
pharmacy workers. 
 
The sample size was calculated by using a standard 
formula (n=[Z2 X p (1-p)]/d2 where n= Sample 
size, Z = standard normal deviation for the chosen 
confidence level. Z will be 1.96 in confidence level 
95%, p = expected proportion of the subjects with 
the characteristics and d = margin of error). The 
sample size in this preliminary study was 100 
participants. 
 
The Survey contained questions selected to assess 
the KAP toward using generic vs branded 
medicine. Survey data were collected from a 
convenience sample, using a self-administered 
questionnaire survey. Structured questionnaires 
with close-ended questions were used in the 
current study to gather information about 
respondents' KAP regarding generic vs branded 
medicine. A validated questionnaire was prepared 
as a Google form in three languages i.e. Sinhala, 
English and Tamil, and distributed through social 
media platforms openly inviting pharmacy 
workers in the Colombo district, Sri Lanka. Those 

who had consent to participate in the study filled 
out the consent form and the questionnaire. 
 
Ethical clearance for this study was obtained from 
the Ethics Review Committee of the CINEC 
Campus, Malabe, Sri Lanka (ERC 
No:ERC/CINEC/2021/009). 
 
The questionnaire consisted of question categories 
belonging to socio-demographic characteristics 
and KAPbelonging to generic vs branded 
medicine. 
 
The data was analysed using SPSS version 26. 
Descriptive statistics, mean ±SD, frequencies, and 
percentages were computed. Normality is assessed 
using graphical representations and Kolmogrove 
statistics. The continuous variables were compared 
using ANOVA and categorical variables using 
Chi-square statistics. p<0.05 was significant. 
 

RESULTS  

 

The socio-demographic characteristics of the 
pharmacy workers in Colombo district, Sri Lanka 
are shown in Table 1. Among the participants, the 
majority were female (55%) and belonged to the 
age category of 20- 30 years (86 %). 
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Table 1: Socio-demographic characteristics of the pharmacy 
workers in Colombo district, Sri Lanka (N= 100). 

Variable Frequency (%) 

Gender  
         Male 45 
         Female 55 
Age  
         20-30 Years 86 
         31-40 Years 8 
         41-50 Years 3 
         51-60 Years 3 
Highest Educational Qualification  
        G. C. E. Ordinary Level  (O/L) 0 
        G. C. E. Advanced Level (A/L) 56 
        Diploma  24 
        Degree  16 
        Postgraduate 4 
Educational qualification related to 

the pharmacy or pharmaceutical 

field 

 

         Yes 60 
         No 40 
Employment position  
        Pharmacist 15 
        Apprentice pharmacist 37 
       Other pharmacy worker  48 
Duration of working experience  
        Less than 1 year 54 
       1-3 years 35 
       3-5 years 4 
       5-10 years 4 
       More than 10 years 3 
Continuous working hours   
        Less than 2 hour 14 
        2 hours 17 
        2 - 5 hours 34 
        5 - 8 hours 19 
        More than 8 hours 16 

 
The agreement for the statement of “Some 
medicine brands are more effective” is shown 
Figure 1. 

 
 
Figure 1: The agreement for the statement of “Some 
medicine brands are more effective” 
 

Among the pharmacists, 66.67% agreed with the 
statement “Some medicine brands are more 
effective” and none of was disagreed. 33.33% of 
pharmacists mentioned some medicine brands are 
sometimes more effective. Among the apprentice 
pharmacists, 51.35% and 10.81% agreed and 
disagreed with the statement “Some medicine 
brands are more effective” respectively. However, 
37.83% of apprentice pharmacists said it is true 
only at sometimes. Also, 66.67% of other 
pharmacy workers believed some medicine brands 
are more effective while 4.16% of them 
unbelieved it. Further 29.16% of other pharmacy 
workers agreed with the statement that some 
medicine brands are more effective only 
sometimes. 
 
The study has evaluated the practice of pharmacy 
workers in substituting other brands in addition to 
the specific brand prescribed by a medical 
practitioner (Figure 2) 
 
 

 
Figure 2: The agreement for the statement of “substituting 
other brands in addition to the specific brand prescribed by a 
medical practitioner” 
 
In the Sri Lankan pharmacy system, only 
pharmacists have the authority to issue medicines 
to the patient according to the prescription 
delivered by a registered medical practitioner. 
Although apprentice pharmacists and other 
pharmacy workers do not directly issue medicine 
to a patient, they assist the pharmacist to put the 
drug. Hence, we evaluated the attitude and 
practices of all pharmacy workers regarding 
“substituting other brands in addition to the 
specific brand prescribed by a medical 
practitioner”. 
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Among the 5 % of the participants who always 
substitute the brands other than the brand 
prescribed by the medical practitioner 20% are 
pharmacists and 60% are apprentice pharmacists. 
The rest of 20% are other pharmacy workers. 
However, among the pharmacist participants of 
the research, 73.33% are substituting brands from 
another brand when only the prescribed brand is 
not available at the pharmacy. This is also done by 
91.89% of apprentice pharmacists and 91.67% of 
other pharmacy workers. However, 20% and 0% 
of pharmacists and apprentice pharmacists never 
substitute brands other than to the brand on 
prescription, respectively. The study showed that 
6.25% of other pharmacy workers also never 
substitute brands other than the prescription brand. 
 
Also, among the participants, the majority agreed 
with substituting generics for branded medicines 
in all cases where a generic is available (Figure 3). 
Among the pharmacists, 53.33% agreed about 
substituting generics for branded medicines in all 
cases where a generic is available while 20% 
disagreed. However, 26.67% of pharmacists are 
neutral on this. Also, 56.76 % of apprentice 
pharmacists and 64.58% of other pharmacy 
workers agreed with substituting generics for 
branded medicines while 10.81% and 14.58% 
disagreed respectively. Further, 32.43% of 
apprentice pharmacists and 20.83% of other 
pharmacy workers were neutral on this statement. 
 

 
Figure 3: Generic substitution for branded medicine 
 
To evaluate the practices related to selling of 
brands, in pharmacy workers in the Colombo 
district, Sri Lanka, the questionnaire consisted of a 
question “Do you inform the patients when you 
change the brand of the medicine?” Among the 
participants, majority responded “Yes” (Figure 4).   
 

 
 
Figure 4: Inform the patients when changing the brand of the 
medicine 
 
Among the 15% of pharmacists in the total 
participants of the study, 86.66% informed the 
patients when changing the brand of the medicine 
while 13.33% did not. Further, 97.29% of 
apprentice pharmacists and 91.66% of other 
pharmacy workers are informing the patients when 
changing the brand of the medicine. However, 
2.70% of apprentice pharmacists and 8.33% of 
other pharmacy workers are not informing the 
patients when changing the brand of the medicine. 
 
DISCUSSION 

 

In the Sri Lankan aspect, the pharmacists, 
apprentice pharmacists and other pharmacy 
workers play an enormous role together in the 
healthcare sector. Retail pharmacists distribute 
prescription drugs to the general public and 
instruct clients on illness prevention, health 
promotion, and the correct use of medications. In 
addition to that they are responsible for selling 
non-prescription medications and associated 
items. Under the close supervision of a pharmacist, 
a pharmacy apprentice carries out the duties. When 
it comes to measuring, mixing, or labelling 
prescription drugs for consumers, pharmacy 
apprentice helps pharmacists prepare medicines. 
Although other pharmacy workers are not directly 
involved in dispensing medicine to a patient, they 
also assist pharmacists and pharmacy apprentices 
to make their duties. Hence, pharmacists, 
apprentice pharmacists and all other pharmacy 
workers play important roles in the smooth 
functioning of pharmacies and assessing their 
KAP regarding different factors which can affect 
their role will help to appropriate operation of the 
pharmacy as well as to develop awareness 
programmes in future. Because of that this study 
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aimed to evaluate pharmacy employees' KAP 
about the generic vs. branded medications, in the 
Colombo area. 
 
Several previous studies have evaluated the 
knowledge and attitudes of pharmacists toward 
generic drugs internationally. According to a 
similar study conducted by Al-Arif [5], the 
majority (85%) supported generics over branded 
medicines in all cases where a generic is available. 
60.4% of the participants had the attitude that 
pharmacists should be allowed to perform generic 
substitutions without consulting the prescribing 
physician while 48% agreed that they should 
consult physicians before prescribing generics to 
patients. That study reported that pharmacy 
students have a sufficient level of knowledge of 
generic medicines [5]. 
 
In many countries, the attitudes toward generic 
medicines are not positive as they believe that in 
some cases generic medicines do fail to give 
desirable results [9]. Previous studies reported that 
Saudis have negative beliefs about the quality and 
efficacy of generics and consumers’ attitudes 
toward the high efficacy and safety of branded 
medicines [10]. A Yemen study among pharmacy 
students also revealed this same negative belief 
while another study among Pakistan healthcare 
students has given positive perceptions and 
knowledge about generic medicine [5]. 
 
According to a related study conducted in India, 
different experiences and preferences influence 
prescriber’s decisions on generic and branded 
medicine. Although the pharmacist can decide on 
the brand when the prescriber writes only a generic 
name on a prescription, in most cases, doctors do 
not tend to prescribe the generic drug as they are 
not satisfied with the safety and effectiveness of 
generics compared to branded medicines [11]. 
 
The practice of generic substitution among 
registered pharmacists varies from country to 
country with their different laws. In Great Britain, 
it is not permitted whereas in Canada, all provinces 
except British Columbia allow this according to a 
regulated list. Without informing the consumer, 
pharmacists make some substitutions [9]. 
 

In selling medicines, generic drugs are not 
profitable as compared to branded medicines and 
therefore, this can be influential on the attitudes of 
pharmacists. In addition, less demand and lack of 
availability of generics has become a reason that 
generics are not popular in the Indian market [11]. 
 
However, to maintain their positive contribution, 
pharmacy workers must have a good KAP 
regarding the medicines that they dispense. With 
the ultimate aim of contributing to patient safety in 
the country, we have planned this research to 
investigate the current level of KAP toward 
Generic vs. branded medicines by pharmacy 
workers in the Colombo district. 
 
Also, as this is a preliminary study with 100 
pharmacy workers, we are expecting to continue 
this study to reach more pharmacy workers in the 
Colombo district and also to expand the study into 
other districts. 
 

CONCLUSION 

 

The results concluded that awareness an average 
lower level than expected. Even some pharmacy 
workers lacked knowledge and practices regarding 
Generic vs. branded medicines. The analyzed 
results confirmed that pharmacy workers are still 
violating the law, leading to profound malpractice 
in retail pharmacies. 
 
Furthermore, these findings will be helpful for any 
authority to be concerned about the supervision 
given to new pharmacy workers and implement 
new rules and regulations as a part of a plan to 
uplift their knowledge and awareness. 
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ABSTRACT 

 

This research study is an analysis of the 
introduction and application, PRME within Sri 
Lankan business schools to promote al sustainable 
management education. This study applies an 
integrated approach through analyzing diverse 
facets of PRME implementation issues comprising 
alignment curriculum component, stakeholder 
involvement and realization to sustainable 
development benefits. 
 
By using a mixed-methods research design, the 
study assesses systematically the problems and 
respond encounters in integration of PRME criteria 
to curriculums offered by Sri Lankan business 
schools identifying activities which impact this 
process. Furthermore, the research analyses 
stakeholder engagement in PRME implementation 
path with a focus on collaboration between 
businesses, government agencies and civil society 
organizations that promotes achievement of 
sustainable development outcomes. 
 
The outcomes of this study offer not only a 
profound picture of the current situation with 
regards to PRME adoption but also shed fantastic 
light on its development prospects and influence 
over Sri Lankan business schools. This study 
pinpoints successful strategies thus it helps in 
developing a sound sustainable business education 
pathway for Sri Lanka. 
 

Index Terms- Principles For Responsible 

Management Education, Sustainable Business 

Education, Curricular Integration, Stakeholder 

Engagement, Sri Lankan Business Schools, 

Sustainable Development Outcomes 

 

 

 

INTRODUCTION  

 
A. Background and Significance of the Research 

 
It is therefore no surprise that the worldwide adoption 
of Principles for Responsible Management Education 
(PRME) framework to form a guiding beacon which 
signals vigorously on ethics, sustainability and 
responsible leadership aspects in today’s business 
school educational curricula [24]. The efforts of 
PRME to be globalized and their active engagement 
in Sri Lankan business schools is still a lesser-
explored terrain. The need for the infusion of business 
education with codes and tenets must be argued not to 
be discardable in a country like Sri Lanka where 
Business is seen as an integral cog mechanism needed 
successful economic adventures both micro level at 
individual levels, macro levels through media 
agencies such states. 
 
Sri Lanka with its well-recognized business 
community is set to gain immensely from the 
adoption or inclusion of PRME in her Business 
Education System. The country’s aspirations for 
sustainable economic development combined with 
ethical business activities are in tandem to the PRME 
principles, which consist of values such as ethics, 
sustainability and social responsibility [22]. However, 
the developmental process is anything but without its 
problems including issues with curriculum alignment 
to name a few. 
 

B. Research Questions  

This research endeavors to explore, assess, and 
understand the impact of implementing of PRME in 
Sri Lankan business schools by addressing the 
following questions: 
1. How is PRME currently integrated into the 

curriculum of Sri Lankan business schools? 
2. What are the challenges and opportunities 

associated with PRME in curricular integration? 
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3. What role does stakeholder engagement play 
in the implementation of PRME, and how 
does it influence sustainable development 
outcomes? 

4. What are the measurable outcomes and 
impacts of responsible management education 
in the Sri Lankan context? 

C. Research Objectives 

The primary objectives of this research are as 
follows: 
1. To evaluate the current state of PRME 

implementation in Sri Lankan business 
schools. 

2. To identify the challenges and opportunities 
related to the integration of PRME principles 
into the curriculum. 

3. To assess the significance of stakeholder 
engagement in the context of responsible 
management education. 

4. To measure the impact of PRME on 
sustainable development outcomes in Sri 
Lanka. 
 

LITERATURE REVIEW  

 

A. Understanding PRME 

The UN initiative of the Principles for Responsible 
Management Education (PRME) Program 
developed in 2007 describes a paradigm shift in 
vocational education, responding to worldwide 
challenges—climate change inequality and social 
foundations. PRME demands that business schools 
embed responsible management and sustainability 
in the core of their activities [22] which invokes 
ecological, ethical as well as sociocultural 
dimensions within overall education frameworks. 
Aligned with the United Nations Global Compact's 
mission, PRME aims to encourage businesses to 
adopt sustainable practices [22]. In Sri Lanka, 
several business schools are increasingly adopting 
PRME principles to prepare future leaders with a 
foundation in responsible management, meeting 
the ethical and sustainable demands of the business 
world [11]. 
 
B. Principles of PRME 

PRME is grounded in six key principles that guide 
business schools and universities in integrating 
responsible management and sustainability into 
their curricula and practices [22]: 
1) Purpose: Institutions are encouraged to develop 
educational programs that not only equip students 

with business knowledge but also instill a sense of 
purpose that extends beyond profit, emphasizing 
ethical values and societal impact [22]. 
2) Values: PRME underscores the importance of 
fostering values such as integrity, transparency, and 
social responsibility within the educational 
environment, promoting ethical behavior among 
future business leaders [22]. 
3) Method: The initiative advocates for the 
incorporation of responsible management principles 
into teaching methods and pedagogical approaches, 
engaging students in critical thinking about 
sustainability and ethical dilemmas [22]. 
4) Research: PRME encourages research that 
contributes to the understanding of responsible 
management and sustainability issues, fostering a 
knowledge base for informed decision-making in 
business and society [22]. 
5) Partnership: Collaboration with businesses and 
other stakeholders is a fundamental principle of 
PRME, emphasizing the importance of real-world 
engagement to bridge the gap between theory and 
practice [22]. 
6) Dialogue: Finally, PRME promotes an open and 
continuous dialogue within and outside academic 
institutions, facilitating discussions on responsible 
management education and encouraging innovation 
in this field [22]. 
 

C. Global Adoption of PRME 

PRME's adoption has indeed been extensive, 
reflecting its resonance with the evolving needs of 
business education worldwide. As of 2021, more than 
800 institutions from over 85 countries have become 
signatories to PRME, marking a remarkable level of 
global participation [18]. The reasons for this wide-
scale adoption are multifaceted and underscore the 
recognition of PRME's significance: 
 

1) Relevance to Contemporary Challenges: The 
concerns of our time are climate change, social 
inequality and business misconduct in terms of lack 
of ethics which PRME targets. Business schools are 
becoming much better at taking into consideration 
that they themselves play a part in developing future 
leaders, capable of addressing those challenges [23]. 
2) Student and Stakeholder Demand: Both students, 
faculty and stakeholders in the Business community 
are getting louder about responsible management 
education [18]. PRME adoption can attract them as 
powerful incentive for these individuals educational 
and socialistic values oriented. 
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3) Global Network and Collaboration: PRME 
builds a global network of institutions pursuing 
responsible management education. In this 
cooperative space, good practice and innovative 
thinking about embedding sustainability in 
curricula are freely presented [25]. 
4) Corporate Expectations: Organizations around 
the world have come to appreciate responsible 
management as a strategy leading to a positive 
reputation, reduction of risk and long-term 
profitability. Since firms look for graduates with a 
sound understanding of ethical and sustainable 
business practices, institutes providing managerial 
education have thus responded accordingly [24]. 
5) Accreditation and Rankings: Some accrediting 
bodies and rankings systems have started to 
incorporate responsible management education 
criteria. As a result, institutions are motivated to 
align with PRME to maintain their 
competitiveness and reputation in the education 
sector [8]. 
 

D. Evolution of Business Education in Sri Lanka 

It has been through a fair number of changes over 
the last decades, in vocational education sector in 
Sri Lanka. Traditional classes based on 
entrepreneurial theories dominated the field of 
teacher education historian; few concerns were 
ethical, environmental and social issues [1][2]. 
Nevertheless, in response to global trends and 
students’ demand benefits as well for the business 
community responsive management education was 
perceived by Sri Lanka Business institutions [10]. 
 
E. Recognition of Responsible Management 

Education in Sri Lanka 

Business education landscape situation in Sri 
Lanka has dramatically changed over time. 
Increasingly, business schools and management 
institutions in the country acknowledge the 
significance of responsible education. PRME 
integration into business education will also 
benefit Sri Lanka because of the growing economy 
and business circle [11]. Nevertheless, PRME 
adoption confronts Sri Lanka with certain 
challenges and opportunities. Such challenges may 
be integrating PRME principles into the current 
curriculum, faculty development and developing a 
sense of responsible management environment in 
institutions [10]. 
Considering the burgeoning economy, promising 
business setting and fast-growing business 

community of Sri Lanka; in a nutshell this country is 
well-capable to avail substantial benefits from 
integration of PRME principles into its mainstream 
Business Education Sector. This recognition is 
underscored by several factors: 
1) Global Relevance: The global relevance of PRME 
principles aligns with Sri Lanka's aspirations to 
integrate with international business practices and 
standards. PRME provides a framework for aligning 
Sri Lankan business education with global best 
practices [22]. 
2) Industry Needs: Sri Lanka's growing economy has 
generated an increased demand for ethical, socially 
responsible, and sustainable business practices. Local 
businesses are recognizing the advantages of 
responsible management, and they seek graduates 
who can contribute to these goals [22]. 
3) Student Demand: Students in Sri Lanka are 
increasingly aware of the importance of ethical and 
sustainable business practices. They are actively 
seeking educational institutions that offer responsible 
management education, creating a demand that 
institutions are keen to meet [11]. 
 
F. Challenges and Opportunities in Adopting PRME 

in Sri Lanka 

The adoption of PRME principles in Sri Lanka 
presents the following for consideration. 
 

Challenges: 

1) Curricular Alignment: Integrating PRME into 
curricula demands thorough review and modification, 
emphasizing ethical, environmental, and social 
dimensions, requiring curriculum development and 
faculty training [16]. 
2) Faculty Capacity: Curricular integration faces 
resource limitations, resistance to change, and the 
necessity for faculty development [13]. Finding 
suitable resources and materials is a challenge [11]. 
Faculty capacity building through development 
programs is vital for effective PRME-aligned 
education delivery. 
3) Cultural Shift: Fostering responsible management 
entails curricular and institutional shifts to prioritize 
ethics and sustainability in practices and policies. 
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Opportunities: 

1) Business Engagement: Sri Lankan businesses 
have shown increasing interest in collaborating 
with educational institutions to promote 
responsible management. These collaborations can 
provide resources, real-world insights, and 
opportunities for experiential learning [11]. 
2) Global Networking: Becoming part of the global 
PRME network offers opportunities for knowledge 
exchange and collaboration with international 
institutions that have successfully integrated 
responsible management education. 
3) Competitive Advantage: Institutions that 
successfully adopt PRME principles can position 
themselves as leaders in responsible management 
education, attracting students and faculty who are 
passionate about sustainability and ethics. 
 

G. Stakeholder Engagement in Education 

Stakeholder networks Organizations, including 
corporations, government agencies, civil society 
organizations and graduates, are actively involved 
in educational policy and decision-making in 
academic institutions [20]. In the perspective of 
PRME, effective stakeholder engagement is 
considered a cornerstone for successful 
implementation. 
 

H. The Role of Stakeholders in PRME 

Involvement of stakeholders therefore lies at the 
core of successful incorporation and application of 
the PRME framework. Stakeholders include 
teachers, students, employees, businesses 
organizations and civil society organizations. 
These actors play a critical role in determining the 
nature which responsible management education 
takes [14]. Furthermore, the major function of 
stakeholders in PRME involves collaboration, 
advocacy and support for activities related to 
responsible management education. Their interests 
reach beyond the classroom and affect curriculum 
development, research agendas, outreach activities 
[19]. 
 

I. Collaborations with Businesses, Government, 

and Civil Society 

Effective collaboration with various stakeholders 
brings diverse perspectives and resources to the 
table to create success of PRME initiatives.  
1) Businesses: Collaborations with businesses can 
involve guest lectures, internships, and research 
partnerships. These engagements provide students 

with real-world insights and opportunities to apply 
responsible management principles in practical 
settings. Additionally, businesses can contribute 
financially and strategically to the development of 
PRME-related programs [14]. 
2) Government: Government bodies can support 
PRME by aligning educational policies with 
responsible management education objectives. They 
can also facilitate partnerships between business 
schools and industry stakeholders, promoting ethical 
and sustainable business practices through regulatory 
frameworks [19]. 
3) Civil Society: Civil society organizations can serve 
as advocates for responsible management education, 
promoting awareness and accountability. They can 
engage with business schools in sustainability-
focused projects, further enhancing the integration of 
PRME principles into curricula [14]. 
 

J. Assessing Stakeholder Impact 

Assessing stakeholder engagement in PRME is vital 
for evaluating responsible management education. It 
involves analyzing contributions and outcomes 
through surveys, interviews, and program 
assessments. This feedback guides improvements, 
ensuring PRME initiatives align with stakeholder 
needs, enhancing their effectiveness and 
responsiveness to evolving expectations [14]. 
 
K. Faculty and Student Perceptions 

Obtaining favorable perceptions of both the faculty 
and students is crucial for effective PRME 
implementation. In terms of PRME related 
stakeholders, the key ones are faculty members who 
teach directly amidst content concerned. Their buy-in 
and enthusiasm for responsible management 
education are crucial for effective integration [17]. 
Faculty members' perceptions regarding the relevance 
and importance of PRME principles can impact the 
depth and quality of curricular integration. Similarly, 
student perceptions influence the success of PRME 
implementation. Students' understanding of the 
importance of ethical and sustainable practices in 
management can shape their engagement with 
PRME-related coursework and extracurricular 
activities [19]. 
 

L. Significance of Stakeholder Engagement in PRME 

Implementation 

1) Valuable Insights and Resources: Through 
involving different actors, the learning process is 
made more valuable by offering one interesting views 
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of industry dynamics at this time which cannot be 
achieved through using solitary perspectives only. 
Institutions can use these insights to reformulate 
their curricula as c veterans’ needs [14]. 
2) Enhanced Relevance: Collaboration with 
stakeholders ensures that business education 
remains relevant. As business practices evolve, 
stakeholders can offer guidance on the skills and 
knowledge graduates should possess to succeed in 
the job market [14]. 
3) Support and Partnerships: Stakeholder 
networks can lead to engagement and support from 
businesses and organizations. This collaboration 
can take a variety of forms, including internships, 
research projects, and financial contributions, all 
of which enhance the educational experience [14]. 
4) Fostering a Responsible Business Ecosystem: 

PRME's mission goes beyond individual 
education; it aims to create a responsible business 
ecosystem. Stakeholder engagement contributes to 
this mission by encouraging responsible practices 
not only within educational institutions but also 
within the broader business community [19]. 
 

M. Role of Stakeholder Engagement in PRME 

In the context of PRME, stakeholder engagement 
plays a multifaceted role: 
 

1) Curriculum Development: Stakeholders can 
offer input on the ethical, environmental, and 
social dimensions that should be integrated into 
curricula. This input ensures that graduates are 
well-prepared to address responsible management 
challenges [14]. 
2) Experiential Learning: Collaborations with 
businesses and organizations can provide students 
with opportunities for experiential learning, 
internships, and real-world problem-solving, 
reinforcing responsible management principles 
[14]. 
3) Advocacy for Responsible Practices: Engaged 
stakeholders can become advocates for responsible 
management practices in the business community, 
influencing policies, and fostering a culture of 
sustainability and ethics [19]. 
4) Continuous Improvement: Regular feedback 
from stakeholders allows institutions to 
continuously improve their responsible 
management education initiatives, ensuring they 
remain aligned with evolving expectations and 
needs [14]. 
 

N. Barriers to Implementation  

1) Institutional Resistance 

Resistance to Change: Resistance to implementing 
PRME in Sri Lankan Business Schools is a major 
hurdle. This may tend to impede education along the 
way as faculty members, administrators and even 
leaders within such institutions are most likely to be 
unwilling towards serious changes of trends in 
approach plus priorities [16]. A study by Murray et al. 
[16] highlights that resistance to change within 
educational institutions can be a substantial 
impediment to the adoption of responsible 
management education initiatives like PRME. 
2) Financial Constraints 

Limited Resources: Financial limitations can hinder 
the development and implementation of PRME-
related initiatives. Acquiring teaching materials, 
designing new courses, and supporting faculty and 
staff training all require financial resources that may 
be scarce in some institutions [19]. Rasche and Gilbert 
[19] emphasize that financial constraints can 
challenge the integration of PRME principles into 
business education due to the costs associated with 
curriculum development and faculty training. 
3) Faculty Development 

Training Needs: Implementing PRME effectively 
often requires faculty and staff to undergo training 
and professional development to understand and 
incorporate responsible management principles into 
their teaching and research [19]. Faculty members 
may need workshops and resources to develop the 
skills and knowledge necessary for integrating PRME 
principles into their courses and research activities. 
 

O. Significance of Barriers 

1) Resource Allocation: Institutions must reconsider 
resource allocation, reprioritizing funds for PRME 
integration, including curriculum development, 
faculty training, and new teaching materials [16]. 
2) Change Management: To overcome resistance, 
employ change management tactics: engage 
stakeholders, communicate PRME benefits, and offer 
support and incentives for faculty involvement [15]. 
3) Advocacy and Collaboration: External 
partnerships alleviate budget constraints and offer 
resources for PRME. Collaborating with industry, 
government, and civil society benefits financially and 
educationally [19]. 
P. Sustainable Development Outcomes in Responsible 

Management Education 

Sustainable development outcomes refer to the long-
term effects and impacts of responsible management 
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education on students and society [13]. These 
outcomes encompass changes in student values, 
knowledge, behavior, and practices that contribute 
to the advancement of sustainability and 
responsible leadership. 
 

Q. Measuring Impact: The Significance of 

Sustainable Development Outcomes 

Measuring the impact of responsible management 
education is challenging but it is essential to 
evaluate the effectiveness of initiatives like PRME. 
Sustainable development outcomes serve as key 
indicators in this assessment, and their significance 
lies in several aspects: 
1) Holistic Assessment: Sustainable development 
outcomes provide a holistic view of the influence 
of responsible management education. They go 
beyond quantitative metrics like employment rates 
and salaries to assess the broader societal and 
environmental impact of graduates [20]. 
2) Alignment with PRME Goals: The key vision 
and mission of PRME involves developing 
sustainability along with promotion for the value 
towards education that brings about responsible 
leadership. These assessments, concerned with the 
outcomes of sustainable development and based on 
graduates’ readiness to address global challenges 
are former identified straightly with this mission 
because they measure what is proportional for how 
well preparedness among these accomplices. [20]. 
3) Ethical Consciousness: Studies have also 
indicated that responsible leadership education 
causes ethical consciousness and moral awakening 
to graduate leaders [12]. Measuring ethical 
consciousness among students and tracking its 
development over time is a crucial sustainable 
development outcome. 
4) Behavioral Change: Lastly, sustainable 
development outcomes also incorporate behavioral 
and practice modifications by graduates. Some of 
the changes that may occur are bringing 
sustainable business practices, corporate social 
responsibility and involvement in causes such as 
socially responsible investing [12]. 
R. Positive Sustainable Development Outcomes 

Research and empirical evidence have highlighted 
several positive sustainable development 
outcomes associated with responsible management 
education: 
1) Ethical Awareness: Responsible management 
education has been shown to enhance students' 

ethical awareness and commitment to ethical 
decision-making [12]. 
2) Global Perspective: Graduates often develop a 
broader global perspective, understanding the 
interconnectedness of economic, social, and 
environmental issues [12]. 
3) Problem-Solving Skills: Problem-solving skills 
formed by responsible management education are 
necessary to address such formidable global 
challenges as poverty, hunger or environmental 
degradation [12]. 
4) Responsible Leadership: Graduates are thus better 
equipped to take up leadership positions that 
champion ethics, sustainability and giving back to 
society [12]. 
 
RESEARCH METHODOLOGY  

 

A. Research Design: Mixed-Methods Approach 

The contextualization of PRME implementation in Sri 
Lankan Business Schools demanded a mixed-
methods research approach to capture the dynamics 
comprehensively. There is a mix of qualitative and 
quantitative methods involved in this study that has 
integrated and increased the depth of quality research 
questions [3]. 
 
B. Qualitative Methods: Semi Structured Interviews 

and Content Analysis 

1) Interviews: Several semi-structured interviews 
occurred, with a pool of individuals that represented 
the stakeholders including faculty members, student 
administrators among others drawn from external 
organizations. These interviews give an insight into 
the challenges and opportunities for integration of 
PRME philosophy in schools on a more advanced 
level, thus inviting further study to reveal their 
intricate views [2]. Interviews with faculty members 
and administrators can uncover their motivations, 
challenges, and experiences in aligning curricula with 
PRME principles [1]. 
2) Content Analysis: Content analysis of documents, 
reports, and educational materials can provide a 
structured and systematic way to assess the extent to 
which PRME principles have been integrated into 
business school activities [9]. Content analysis can be 
used to evaluate the inclusion of ethical, 
environmental, and social content in course materials 
and institutional policies. 
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C. Quantitative Methods: Surveys 

1) Surveys: Surveys can reach a larger sample of 
stakeholders, enabling generalizability to a certain 
extent [3][4]. A structured questionnaire was 
designed to gather quantitative data from 
stakeholders within Sri Lankan business schools. 
This survey was distributed to educators, students, 
administrators, and external partners involved in 
PRME implementation. The survey questions 
covered topics related to curricular integration, 
stakeholder engagement, and sustainable 
development outcomes, aligning with the research 
questions. Surveys distributed to students, alumni, 
and industry partners can quantify their 
perceptions of the impact of PRME on their 
knowledge, values, and practices [6]. 
 

D. Sample Selection and Size 

The selection of participants for surveys and 
interviews followed a purposive sampling 
approach to ensure the inclusion of a diverse range 
of individuals from various Sri Lankan business 
schools. This approach was guided by factors such 
as the type of institution (public or private), 
geographical location, and the extent of PRME 
integration within these institutions. The 
respondents were selected from 2 public 
universities and 2 private universities whose 
names will be kept confidential on their request.  
1) Survey Sample Size: The survey component of 
the research employed a sample size of 100 
respondents. This size is often considered adequate 
for obtaining a meaningful representation of views 
and opinions, especially in qualitative research [7]. 
2) Interview Sample Size: For in-depth interviews, 
a sample of 20 respondents were chosen. This size 
allows for comprehensive exploration of 
individual experiences and perspectives, ensuring 
that the research captures nuanced insights [7].  
 

DATA ANALYSIS AND DISCUSSION 

 

The survey data revealed a spectrum of PRME 
integration levels within Sri Lankan business 
schools.  
 

A) Integration of PRME in Curriculum 

The survey findings reveal varying levels of 
PRME integration within Sri Lankan business 
school curricula. Notably, 20% of respondents 
indicated full integration, showcasing substantial 
efforts in incorporating PRME principles. A 

significant majority (40%) reported significant 
integration, highlighting widespread recognition of 
PRME's importance. However, 30% found PRME 
somewhat integrated, suggesting potential for further 
development (Figure 1).  
 

Figure 1: PRME Integration Levels in Sri Lanka as of August 
2023 
 
B) Challenges for integration 

1) Faculty Resistance: One of the prominent 
challenges identified in the open-ended responses was 
"Faculty Resistance." This theme suggests that some 
educators may be hesitant to embrace PRME 
principles fully stemming from a variety of factors, 
including unfamiliarity with PRME, traditional 
teaching methods, or concerns about increased 
workload. 
2) Resource Constraints: Integrating PRME often 
requires the allocation of additional resources for 
curriculum development, faculty training, and 
materials. Limited budgets and competing priorities 
can hinder the allocation of resources to support 
PRME initiatives. 
3) Lack of Materials: The challenge is that faculty 
may encounter difficulties in finding or developing 
appropriate resources to teach responsible 
management effectively. The absence of readily 
available materials could slow down the integration 
process and place additional burdens on educators. 
 

C. Opportunities to capitalize on 

1) External Collaboration: Through collaborating 
with an external stakeholder, such as businesses 
organizations and government agencies the 
curriculum of a PRME institution can be enriched by 
including real-world perspective and expertise either 
through case studies or even guest lectures/practical 
experiences. 

0% 10% 20% 30% 40% 50%

Fully integrated

Somewhat integrated

Not at all integrated

PRME Integration Levels in Sri 

Lanka as of August 2023
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2) Faculty Training: The participants highlighted 
that the training of faculty and staff is essential for 
increasing their knowledge about PRME 
principles, teaching methodology etc. Equipping 
educators with the necessary knowledge and skills 
can empower them to integrate PRME effectively 
into their courses. 
 

D. Active Engagement with External Stakeholders  

The survey revealed widespread external 
stakeholder engagement in PRME implementation 
among business schools. Sixty percent of 
respondents reported active involvement with 
external stakeholders, indicating a proactive 
approach to collaboration, input, and involvement 
to improve responsible management education. 
 

E. Impact of Stakeholder Engagement 

Figure 2: Impact Levels of Stakeholder Engagement in Sri 
Lanka 
 
The survey highlighted the importance of 
stakeholder engagement in PRME 
implementation, categorizing responses into five 
impact levels. A significant portion (25%) noted 
that stakeholder engagement significantly 
enhanced PRME integration, positively 
influencing responsible management principles in 
the curriculum. The largest segment (45%) 
mentioned that stakeholder engagement somewhat 
enhanced PRME implementation, albeit to a lesser 
degree. However, 20% observed no noticeable 
impact from stakeholder engagement efforts 
(Figure 2). 
 
F. Impact on Ethical Consciousness 

The survey analyzed the perceived impact of 
PRME on students' ethical consciousness, 
categorized into five levels. Thirty-five percent 
believed PRME significantly enhanced students' 
ethical awareness, noting substantial improvement 
while 5% noted a negative impact on students' 
ethical consciousness (Figure 3).  
 

Figure 3: Impact on students’ ethical consciousness 
 

G. Behaviour Changes due to PRME implementation 

in Sri Lankan Business schools  

The survey findings indicated a significant impact of 
PRME on the behavior of students, faculty, or staff in 
Sri Lankan business schools. Fifty-five percent of 
respondents observed changes related to 
sustainability and responsible management due to 
PRME implementation, highlighting noticeable shifts 
attributed to PRME initiatives (Figure 4). 

 
Figure 4: Behaviour changes post-PRME implementation  
 
H. Key Measurable Outcomes to PRME in Sri Lankan 

Business Schools  

 
Table 1: Key Measurable Outcomes post-PRME implementation  
 

The data analyzed outcomes of PRME 
implementation in Sri Lankan business schools, with 
"Increased Sustainability Initiatives" cited by 40% of 
respondents indicating its role in fostering 
sustainability-related projects and initiatives. "Ethical 
decision-making" was noted by 30%, suggesting 
PRME's influence on ethical choices and 
“Community Engagement" was highlighted by 20%, 
indicating PRME's encouragement of involvement in 
community activities through social responsibility 
projects or partnerships (Table 1). 
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CONCLUSION  

 

A. Lessons from Successful Cases: Real-World 

Examples 

Examining real-world examples of organizations 
that have successfully implemented PRME can 
offer valuable insights into effective strategies and 
lessons learned. Successful cases often share 
common attributes: 
1) Strong Leadership: Harvard Business School, 
led by Dean Nitin Nohria, showcases committed 
leadership in embedding ethical and sustainability 
principles in its curriculum from the outset [8]. 
2) Faculty Development: Rotterdam School of 
Management invests in faculty development for 
PRME success, providing workshops and training, 
ensuring prepared educators. [21]. 
3) Effective Partnerships: University of Exeter 
collaborates with businesses, government, and 
civil society, offering real-world case studies, 
enriching responsible management education. 
Bridging theory and practical application [23]. 
4) Student Engagement: University of St. Gallen 
fosters student involvement in PRME initiatives 
through sustainability challenges, fostering 
lifelong commitment to responsible management 
practices [24]. 
 

B. Recommendations for Improvement 

Based on the research findings and lessons from 
successful cases, several recommendations for 
improving PRME implementation in Sri Lankan 
Business Schools emerge: 
1) Faculty Development: Invest in faculty 
development programs focused on responsible 
management education. This will ensure educators 
are equipped to effectively integrate PRME 
principles into their teaching. 
2) Strengthen Stakeholder Engagement: Foster 
deeper collaborations with businesses, 
government, and civil society organizations. 
Motivate them actively to design their curriculum 
and provide opportunities for experiential 
education. 
3) Student-Centered Approaches: Devise post-
student goods strategies for the responsible 
management education and enable them to 
participate in decision-making as well as create 
opportunities of experiential learning. 
4) Continuous Assessment: Measure the effects of 
implementing PRME programs on students and 
society immediately. Constantly collect feedback 

from stakeholders to change and refine strategies for 
curricular design as well as engagement. 
5) Advocacy for Policy Support: Educational 
institutions as well as nations should advocate for 
responsible management education supportive 
policies at the institutional level and nationally. 
6) Knowledge Sharing: Uphold knowledge sharing 
and cooperation among the institutions to learn from 
each other’s successes as well failures. 
 
The study developed into understanding the 
embedding and effect of PRME in Sri Lankan 
Business Schools, a global desire to develop 
sustainable management mechanisms. Even though 
the recent positive steps towards adjusting curricula 
to PRME principles challenges continue as, for 
example, regards to inclusion of moral reasoning and 
social justice but also due a need her hindering 
developmental goals with security faculty members. 
Stakeholder engagement proved to be pivotal; 
however, a myriad of opportunities does exist towards 
strengthening collaborations with businesses and 
government agencies as well as civil society 
institutions. 
 
PRME principles potential to endow for cultivation 
ethical leadership and be competitive along with 
creating communal impact in Sri Lankan Business 
schools looks encouraging in the future. Challenges 
such as the question of curricular alignment and 
stakeholder engagement call for more concerted 
efforts but also provide valuable opportunities. The 
Sri Lankan Business Schools hold the prospect of 
establishing themselves as leaders in responsible 
management education and produce graduates who 
are highly successful professionally while being 
ethics, sustainability, and social responsibility 
champions. Reaching this utopia involves a series of 
conditions such as continual improvement, faculty 
training, collaboration with stakeholders and 
consistent application for measuring to improve 
sustainable development results. 
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ABSTRACT 

 

Every academic or university library tries its best 
to cater to the users to get information relevant to 
the users’ subject areas. To fulfill that target, 
academic libraries use various media to cater to 
their users best. The use of social media sites is one 
of the best ways to share knowledge with users.  
The present study was based on the State 
Universities of Sri Lanka, and it was conducted to 
find out first the available social media sites in 
academic libraries in Sri Lanka and then the most 
popular social media sites that used to share 
knowledge and information among user 
community in the respective university 
communities. There are eighteen state university 
in Sri Lanka. It was the population of the study. 
The websites of all the state universities and their 
faculties were selected as the sample of the study. 
This is a survey study and summative content 
analysis was used to collect data for the study. 
After analyzing data, it was clearly identified that 
Facebook was the most popular social media 
platform that is being used to share information 
about the library, programs of the library as well 
as the mother institute.   
 

Index Terms- Social Media, Academic Library, 

Information Sharing, Facebook   

 

INTRODUCTION 

Knowledge and information have become key 
resources and most individuals try to capture 
information in a fraction of a second for their needs 
(Cascio & Montealegre, 2016). When considering 

knowledge and information, a library is the most 
important organization that supports any 
individual to collect his or her information needs. 
Before the Information and Communication 
Technology (ICT) revolution, the conventional 
function of libraries was to collect, process, 
disseminate, store and utilize information to 
provide services to their users within a reasonable 
time and in the right way (Maponya, 2004).  
However, the situation has changed rapidly and 
knowledge and information are available in many 
forms through many other ways. Information 
providers are not always aware of the intellectual 
capacity of knowledge seekers. At the same time, 
the knowledge seeker’s understanding of the 
knowledge sources is also not up to the required 
extent most of the time (Karunanayake & Nagata, 
2007). To overcome this situation, modern 
librarians must be equipped with the necessary 
advanced Information Technology skills to run 
information systems, disseminate knowledge 
through digital media, online handling of book 
referencing and lending, and much more (Collins 
& Quan-Haase, 2012).  
  
There are various types of libraries created based 
on the user categories such as academic, public, 
school, and other special libraries. Among them, 
academic libraries play a big role to cater better 
services to the expert community. It is said that, the 
library is the heart of the university and without the 
heart, universities are not able to survive well. At 
the same time, it is a big challenge for such 
libraries to disseminate and share knowledge with 
the university community 
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and expert society in the present era. An academic 
library as a center of excellence in the present 
university system should rethink and explore ways 
to improve its services.  It must become a more 
effective and efficient learning organization to 
capture and disseminate knowledge within the 
library suite creating an impressive impact on the 
university community (Howard et al., 2018; 
Maponya, 2004). Owing to the rapid growth of 
ICT, academic library collections are no longer 
mere collections comprising just printed material. 
They are now equipped with large collections of 
multiple formats and media information such as e-
books, e-journals, and e-databases (Maponya, 
2004).  
  
In the past era, people used to step into libraries to 
get information to fulfill their information needs. 
However, the situation has changed drastically as 
most individuals wish to gather information fast 
and have them at their fingertips; new 
technological concepts and tools are being used to 
effortlessly gather information. Consequently, 
acquiring and using information from libraries 
have a low demand among the general public and 
there is a high demand for online resources and 
services in the present society (Amarasekara & 
Marasinghe, 2020; Chandrasekar & Murugathas 
2013). At the same time, digital natives, who grew 
up in the era of ubiquitous technology including 
the internet and computers, most require the digital 
library and digital concepts for their educational 
purposes (Dobreva & others, 2010). 
Simultaneously, as discussed in the fifth Industrial 
Revolution (5IR) deep and multi-level 
collaboration between humans and machines is 
very important. So, it is necessary to develop deep 
connections with machines and humans in every 
field in this era (Noble, Mende, Grewal & 
Parasuraman, 2022).  
 
As a solution for this situation, librarians would 
recognize the importance of clear, accessible 
online domains to attract and serve users 

(Helmick, 2015). Social media are important tools 
for capturing external and competitive information 
to serve people’s needs and it is a better place to 
engage in conversations with the user community 
(Bharati, Zhang & Chaudhury, 2013). Today 
social media has become a very popular concept 
among all present generations and it is clearly 
identified that social media of Web 2.0 are very 
convenient for academic libraries to promote and 
deliver their resources and services (Sriram, 2016). 
The main purpose of academic libraries is to 
provide resources and services to support the 
learning, teaching, and research of the users. 
Librarians of such libraries can make use of those 
social media to disseminate knowledge and library 
services to engage with their communities outside 
the precincts of the library. This study mainly 
focused on how far academic libraries use social 
media to promote their services and resources 
among the user community to achieve the purpose 
of the library.   
 
This study mainly focused on the role of social 
media in university libraries in Sri Lanka. This 
study was conducted based on three objectives. 
They are,  

  
• To identify the types of social media 

available and used in the university 
libraries in Sri Lanka  

• To determine the purpose for which social 
media is applied in university libraries to 
promote functions and programs of the 
libraries, in Sri Lanka  

• To identify the popular (commonly use 
among the majority) social media among 
the academic user community in the 
university libraries.  

 

It is very easy to find the studies which are 
conducted related to social media usages in 
academic libraries in the present. The reason for 
that, social media has become the common topic 
for research trends in the present society.  
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Saleem, Aly and Genoni (2015) investigated that 
social media channels suchlike Facebook and 
Twitter are used perforate and digital 
communication, and blogging, YouTube and 
video sharing are popular media in Australia, 
South Africa and Iraq. How ever, Facebook and 
Twitter are not used to request information from 
the library by users and the social media platforms 
are used to market library services, announce 
library news and improve service delivery 
(Fainder, 2012; Rabatseta, Maluleka and 
Onyancha, 2021). There are more than billion 
users of Facebook in these countries. Due to the 
high usage of social media, the information gap 
has been reduced among academic librarians in the 
Iraq and Australia. At the same time, Twitter and 
Facebook was the most popular social media 
among academic libraries in Australia and UK 
(Palmer, 2014; Chatten & Roughley, 2016). Some 
studies reveled that Facebook offers a dynamic 
environment for academic libraries to cultivate 
relationships with user community in a proper way 
(Phillips, 2011).  
 
In some studies, it is clear that social media have 
become not only a major common channel of 
communication among peers and relatives, but 
also an innovative, yet cost-effective avenue for 
academic libraries to enhance the quality of their 
services to patrons in the academic library system 
(Mensah, 2021). 
 
In some cases in Kuwait, it was identified that 
academic librarians have a positive perception 
towards social media tools in marketing library 
information resources and services among their 
user community, but the support from the library 
management to use of social media tools in 
marketing purposes was very poor (Al-Awadhi 
and Al-Daihani, 2019).  
 
It is interesting to note that early studies in Ghana 
indicated that that most of the university libraries 
lacked policy on the use of social media and lacked 

the competence and motivation to use social media 
to make a remarkable difference in service 
delivery, but they have identified that social media 
are very useful for the academic societies 
(Ahenkorah-Marfo and Akussah, 2016).  
 
Doney, Wikle, and Martinez (2020) indicated that 
most frequently posts of the Instagram accounts 
was showcasing posts specially highlighting 
library or campus resources of the academic 
libraries at land-grant institutions in the United 
States. Although, showcasing posts were the most 
common among the Instagram accounts analyzed, 
they also received the lowest number of likes, on 
average, and generated comments less compered 
with other post categories like crowd sourcing, 
humanizing, interacting, orienting, place making.  
  
It was identified that social media postings 
included ten different codes such as archives; 
collections; events; exhibits; facility; library 
community; sentiments; services; site 
management; and university community in the 
academic library system. At the same time  above 
mentioned codes were tied to three different 
themes. They are libraries create a sense of 
outreach and advocacy with the goal of 
establishing community connection, providing an 
inviting environment, and access to content as 
needed or desired (Harrison, Burress, Velasquez 
and Schreiner, 2017).  
 
Considering with the Sri Lankan context, there are 
few studies related to the social media studies in 
academic libraries. Weerasinghe & Hindagolla 
(2018), Amrakoon & Senevirathna (2014) and 
Amarakoon & Amarakoon (2012) examined that 
majority of the librarians (78.4%) in Sri Lanka 
used social network sites at their working place 
and among all social media sites, Facebook is the 
most famous site among them. The presentage was 
64.7%.  Further Amarakoon & Senevirathna stated 
that by using a Facebook sites, librarians promote 
their services and resources among their user 
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community. Athukorala (2020) investigated that,  
although the Facebook, Twitter, Instant messaging, 
blogs, and YouTube are very popular social media 
platforms in the Sri Lankan society, there was a 
less usage of these social media sites as a 
marketing tools in the academic libraries. At the 
same time more than 80% of academic libraries do 
not have their own Facebook account to share their 
information with the user community (Amarakoon 
& Senevirathna, 2014). Due to the inadequate 
training opportunities, lack of knowledge, privacy 
and identity theft, slow speed of internet and 
electricity failure,  usage of social media in 
libraries for promoting library resources and 
services are very limited in Sri Lanka context 
(Amarakoon & Amarakoon, 2012 ). 
  

RESEARCH METHODOLOGY 

This is a mixed qualitative and quantitative study 
utilizing a survey designed to investigate the 
availability and use of social media by university 
libraries in Sri Lanka. There are eighteen 
university libraries in Sri Lanka and it is the 
population used for the present study. All 18 state 
universities were selected as the sample for the 
study. All universities have two or more faculties 
separately and the libraries attached to those 
faculties have developed a collection related to the 
subjects of the relevant faculty. All the websites 
related to these faculty libraries were studied.  
 
Figure 1 shows the number of faculties that are 
attached to the sample of the studied universities. 
Simultaneously, summative content analysis was 
used to observe and collect data from the websites 
of university libraries. At the same time, the study 
covered all the social media sites to cross-check 
the data accuracy of the available information on 
the university websites. After gathering 
information, MS Excel was used to analyze the 
data, and graphs, tables, and charts were used for 
the data interpretation modes of this study.   
 

 

Figure 1: Number of Faculties of the Universities in Sri 
Lanka  

 
  (Survey data, 2022) 
 

RESULTS AND DISCUSSION 

 

Based on the summative content analysis on the 
websites of the university libraries during the 26th 
and 27th of November 2022, results revealed that 
65% of the samples were the libraries that used 
social media connection with the home page of the 
library. 30% of the sample size did not display 
even social media icons on their websites. At the 
same time, one of the university library websites 
was not opened due to a technological error. So, 
these results are based on 11 websites of university 
libraries in Sri Lanka.  
 
The main objective of this preliminary study was 
to identify the types of social media available and 
used in university libraries in Sri Lanka. Figure 2 
clearly shows that Facebook, Twitter, YouTube, 
and Google + were the most commonly used social 
media sites of the university libraries. 
Simultaneously, Linked-In, Instagram, Flicker, 
RSS, Behance, and Messengers have very less 
demand from libraries. Anyhow, there is a new 
trend in using social media in the academic library 
system in the Sri Lankan context.                  
 
 
 
. 
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Figure 2: Usage of social media in university libraries   

         (Survey data, 2022) 
 
The second objective of the study was to determine 
the purpose for which social media is applied in 
university libraries in Sri Lanka. Based on the 
collected significant statements from social media 
postings, it was realized that most academic 
libraries use their social media sites to display 
background information related to the libraries and 
to make awareness the users regarding the 
programs conducted by the library or their mother 
institute. It was 22% of all others sharing 
information on the media. All the university 
libraries have shared their information on 
programs and other functions by using photo 
publishing. It was the most popular item on all 
social media sites. Although libraries were stores 
of information sources relevant to their mother 
institutes, they paid low attention to sharing 
information about information sources and their 
services to the user community.   
 

  

Figure 3: Purpose of using social media sites                                                                                            
 (Survey data, 2022) 

After reviewing the collected data as a whole, it 
was realized that the most popular social media 
among the academic community was Facebook. 
Then Twitter, YouTube, and Google + took 
second, third, and fourth places, respectively.  
  

CONCLUSIONS 

 

This study mainly reported preliminary findings of 
the content analysis of the social media sites 
attached to the university libraries of Sri Lanka. It 
was clearly identified that there is a sharp trend 
towards social media sites in sharing information 
with the user community. Facebook, Twitter, 
YouTube, and Google+ are the most popular and 
attractive social media sites among the user 
community and staff of the university libraries. 
However, academic libraries used these social 
media sites to share basic information with their 
user community. Results showed that some 
libraries have already started sharing their 
resources and services by using social media sites 
with their user community. Besides, inadequate 
knowledge of information technology and 
technical errors that they have faced frequently are 
the common barriers that university libraries are 
faced.   
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ABSTRACT 

 
There is an increasing demand of almost all young 
and adult population for the noninvasive cosmetic 
procedures specially to enhance the facial 
appearance and the requirement has expanded all 
over the world.  This review was designed to 
identify and summarize the literature/evidence 
from different types of research/clinical studies 
conducted in facial resurfacing methodologies.  A 
systematic review was designed and conducted in 
relation to facial resurfacing and rejuvenating 
techniques using data from PubMed, MEDLINE 
Cochrane database and Scopus. Systematic review 
protocol guidelines were used for research 
questions, aim of the review and PICO breakdown, 
eligibility criteria and used search engine and 
extraction of data. A minimum of 17 clinical 
studies and reviews were identified including 
randomized clinical trials. Significant results have 
been obtained in some clinical trials about 
techniques of rejuvenation and some studies have 
elucidated contrasting evidence.  In most of the 
work, ablative and non-ablative laser therapy had 
been compared and we found that some results 
were compatible, and others showed contrasting 
evidence. In conclusion, more high-quality 
randomized control clinical trials are needed to 
decide on better safety and effectiveness of 
ablative or non-ablative laser therapy vs 
conventional treatments.  
 
Index Terms- Laser Therapy, Face Resurfacing 

Technology 

INTRODUCTION 

 
Esthetic skin procedures have become a more 
demanded area among the younger generation of 
the world. There is a wide range of available 
techniques used for skin resurfacing [1]. Skin 
resurfacing treatment will mainly focus on the skin  

 
complexion and removal of the top layer of the  
skin [1,2].  Our literature survey showed that this 
enhancing complexion procedure can be done by 
different methods [1-5]. In this review process, we 
concentrate on reviewing the therapeutic efficacy 
and safety of different types of laser technology, 
chemical peeling in rejuvenation and other methods 
which are also used in the practice. In all studies, 
objective of the facial resurfacing is mainly to 
remove of top layer of the skin by damaging the skin 
layer to regenerate the new young cells [3] All 
methods which are used currently, reduce fine and 
coarse wrinkles, fine lines, age specific spots and 
other blemishes [5,6]. Demand for rejuvenation is 
now more common among adult and aged 
generation in all over the world and had made their 
appearance of the face and neck drastically [6]. 
Some research findings showed that individual 
facial assessment is mandatory before the 
commencement of the therapy while some others 
have not given any data about the pretreatment 
evaluation.  The safety, efficacy and post treatment 
complications have been compared and studied only 
in few studies [7,8]. 
 
CURRENT TREATMENT MODALITIES   
 
 Before the laser resurfacing, soft tissue fillers like 
fat, collagen or hyaluronic acid are commonly 
injected into wrinkled area in both neck and face 
[7,8,9].   With the practice of facial filling, research 
evidence showed that hyaluronic acid, calcium 
hydroxypaptite, fat is commonly used with safety 
[7,8]. Further, clinical trials showed that effective 
time duration of facial filling last for 6-12 months 
and repeated treatment therefore is required to 
regain the appearance when compared to the lase 
therapy [7,9,10].  Goldman et al with his research 
group had found out that there is no significant 
difference in the treatment groups of facial filling 
alone and facial filling followed with laser treatment 
on face [9]. In contrast, Fernando et al had 
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published a paper with a result of the concomitant 
use (same day) of laser and HA fillers for facial 
rejuvenation represents an effective and safe 
strategy which improves clinical results and 
patient's satisfaction [10]. This shows 
contradictory results a decision on the 
effectiveness and safety of combination filler/laser 
treatments [10]  
 
CHEMICAL PEELING 
 
Chemical peeling has been practiced on the face to 
remove the dead upper layer of the skin and 
stimulate the rejuvenation of the new skin cells 
[10]. Chemical peels are different types, and 
superficial and medium peels will improve the skin 
texture wrinkles and pigmentation and recovery 
will be smooth. Deep peels are used for more 
severe dermatological conditions and may results  
in swelling and blisters after the treatment[11]. 
Review published by Hesham et al, had identified 
that there is no difference in fractional erbium 
YAG with glycolic acid peel in facial treatment 
[11]. In support to this finding, Hassan et al also 
had conducted comparative study on CO2 laser and 
chemical peeling and found out the high 
concentration of fractional CO2 laser and chemical 
peeling had shown equally effective results in 
treatment of acne vulgaris [12]. But they 
specifically highlighted the fractional CO2 laser is 
superior to mandelic acid chemical peeling in 
treatment of post acne scars even in high 
concentration [12]  
 
MECHANISM OF LASER FACIAL 

RESURFACING   

 
Different types of lase therapy is used to rejuvenate 
the skin in cosmetic industry to enhance the tone, 
texture and reduce pigmentation of the skin. Laser 
therapy uses the process of photothermolysis 
which will release a beam of light energy to the 
affected area of skin, and this will destroy the outer 
layer of the skin, which is epidermis. Laser beams 
cause heating of water at epidermis and vaporize 
the tissue to get filled by collagen fibers. The 
wavelength of the light must be chosen as per the 
color and the shape of the target area [3,5]. With 
this treatment, stimulation of dermis will be 
commenced with cellular and tissue repairing and 
collagen production. This revitalization procedure 
will make smooth and youthful appearance of the 
person [3-5].  

As per the published reports in this study, we found 
that laser therapy is collectively used in removing a 
wide variety of scars in addition to the wrinkles [5].   
Most of the studies identified that minimum 
recovery time is one of the advantages of laser 
treatment. Patients can resume day to day activities 
after the session and it has been recorded for the 
treatment of acne, birth marks, excessive hair 
growth problems, sagging skin conditions age 
related pigmentations and lesions, vascular lesion 
which are cosmetically affected, wrinkles and age 
spots and most importantly the precancerous lesions 
[3-6].  
 
DIFFERENT TYPES OF LASER THERAPY  
 
Laser therapy uses different types of lasers such as 
Erybium, CO2 and dry lasers. There are two main 
types of ablative and non-ablative laser therapy.  

 

Dermatologists and clinicians use fractional CO2 
lasers which are a mixture of 3 gases of 10-20% 
CO2, 10-20% nitrogen and Helium. This is 
noninvasive and removes the damaged and aged 
skin and stimulates collagen formation and result in 
firm and health young skin. Erbium laser 
resurfacing has been done to remove surface level, 
deep lines and wrinkles. This has become popular 
due to the minimum burning of surrounding tissues 
[1,2,4]. If the skin is dark, treatment with 
Neodymium YAG has been considered because it 
has a longer wavelength that goes deeper into the 
skin effectively bypassing the melanin in the upper 
layer of the skin [2-4]  
 
Many randomized control trials were reviewed to 
find out the best resurfacing technique [1-17]. 
Reviews articles were also studied and multiple 
authors in review articles had advocated improving 
the study designing and quality in future. [13,17]. In 
relation to the safety and efficacy, 1540-nm 
fractional erbium glass laser in the non-contact 
mode had been identified as safe and effective 
treatment for facial photodamage [15]. In addition 
to that another clinical trial showed that treatment 
of photodamage with a fractionated 1927-nm 
nonablative thulium laser is a promising new 
therapeutic option [16] and showed that two 
treatments with a 1927nm non-ablative fractionated 
thulium laser produced moderate to marked 
improvement in overall appearance and 
pigmentation with high patient satisfaction [16]. 
The response to treatment has been maintained for 
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three months follow up [16,17]. Another method 
of treatment for aging skin was identified as photo 
rejuvenation. Phototherapy had been very 
successful in controlling the regular pigmentation 
effectively. Light emitting diode (LED) is 
identified as novel light source and effective in 
wrinkles skin laxity. Yoon lee et al had conducted 
a prospective randomized double blind, split face 
clinical study and recommended that molecular 
level reactivation of skin rejuvenation with LED 
treatment and its safety [22,23].  
 
A study conducted by Christopher et al, found out 
that techniques supported with artificial 
intelligence is much better than traditional 
methods of results of facial rejuvenating and 
resurfacing [24]. Review published by Macrene et 

al had suggested that multi-center clinical trial 
evidence for the better safety and efficacy with the 
fractional carbon dioxide laser treatment [25].  In 
contrast Yang et al researched that both 
nonablative fractional laser and ablative 
CO2 fractional laser are effective and safe 
treatment for striae distensae of Asian skin. They 
further recommend that neither of treatment 
showed have not shown any greater clinical 
improvement than the other treatment. [26]  
 
Considering all above research work and their 
evidence, treatment modalities for facial 
resurfacing had resulted different in individual 
work and vary with the type of the disease and the 
facial presentation. Article published in Journal of 
cosmetic and laser therapy by Fereshtech et al had 
identified that safety/efficacy and cost 
effectiveness of CO2 fractional laser therapy in 
comparison to other methos of rejuvenation is high 
[18]. Cost for the treatment modalities had varied 
with the treatment type for the type of skin lesion.  
Farnoosh et al found out that the efficacy and 
safety of ablative laser were not higher than those 
of non-ablative laser in skin rejuvenation [19] 
Most importantly, minim invasion and permanent 
skin solution are the main reasons for the 
popularity of the laser skin treatment with very 
impressive results. 
 
RECOMMENDATIONS 

 
  As per the finding with the former research and 
review articles, we only can recommend the 
performance of laser-based resurfacing is 

considered as safe and efficient method of making 
expected skin appearance only with the hands of 
highly trained, knowledgeful professional. 
 Therefore, when you decide for laser skin 
resurfacing, with this study, we recommend 
discussing with the cosmetic surgeon o 
dermatologist about your focus on the treatment 
goals and the existing skill problem which you want 
to address and the expected results.  In relation to 
efficacy and safety, considering all the above 
research work published, we identified contrasting 
results for recommending ablative laser and non-
ablative laser therapy. Therefore, we need more 
high-quality randomized control clinical trials to 
decide on the safety and effectiveness of ablative or 
non-ablative laser therapy vs conventional 
treatments. 
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