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It was strongly advised that the institution adopt a copyright policy to manage copyright issues that arise from the 
usage of copyright materials by students and lecturers based on the research findings and examination of related 
literature. Thomas and Hossain (2021) conducted a comparative study of the Indian Copyright Act with the 
Bangladesh Copyright Act (8). It is found that Bangladesh's copyright legislation is somewhat more recent than 
Indian law. It is also clear that the included provisions are nearly comparable, except for the sentence and the year 
of enactment. The owner's rights are permanently protected by copyright. No matter which nation enacts 
copyright legislation, this idea applies to all of them. Isiakpona (2012) analyzed the undergraduate students’ 
copyright awareness and had a low degree of knowledge of the provisions of copyright laws regarding the use of 
printed or literary materials, despite their awareness of copyright laws being quite high (9).
Objectives of the study
The objectives of this study were:
To assess the awareness regarding copyright infringement, to assess the awareness regarding related offenses, to 
analyze the subject-wise differences in knowledge about copyright and to suggest suitable recommendations to 
improve awareness of the Indian copyright act.
Methodology
A structured questionnaire was prepared with the objective of collecting data from English and Malayalam 
Students of Alphonsa Arts and Science College. The questionnaire was administered to the population under 
study. Both PG and UG students were taken for study. A total of 160 questionnaires were distributed among 
English and Malayalam Main students. The total response to this study is 101 (63.12%). 

Results
Subject-wise distribution of respondents
The present study was confined to PG and UG students opted for English as the main subject. The results of the 
study are tabulated as below. 

Table 1: Subject-wise distribution of respondents

It could be inferred from Table 1 that a little over 70 (70.3%) of the respondents are from the English department 
and nearly 30% of the responses (29.7%) are from the Malayalam department. 

One-Sample Binomial Test
Copyright Violation and Punishment
Not many are aware of the punishment for copyright infringement. The issue related to copyright breach is not 
taken seriously as it’s not like offenses against the human body or physical property. Table 2 shows the level of 
awareness about punishment for copyright violation. 

Table 2: Copyright violation and punishment

From the binomial test that was used to determine the differences, it was observed that there are no statistically 
significant differences between English and Malayalam Students regarding their level of awareness of 
punishment for copyright infringement. Both are unaware of the punishment for copyright violation.

Awareness of resisting police seizure of infringing copies

Often people are unaware of the consequences of obstructing the police who come to seize documents that are 
kept in possession of a person by violating copyright law. Responses in this regard are in Table 3. 

Table 3: Awareness of resisting police seizure

It could be inferred from the figure above that there is no significant difference between English and Malayalam 
students who were taken as samples concerning their awareness regarding the seizure of infringing copies. It was 
noted that both categories of students are unaware of the fact that resistance to seizure of copyright-infringed 

copies can lead to arrest and detention as per the Indian copyright act. The results suggest that there is a need for 
conducting awareness classes for both categories of students. 

Compounding offense of cheating on copyright violation

Many are unaware of the fact that copyright violators can be booked under Sec 420 of the Indian Penal Code. The 
responses to this query are tabulated in Table 4. 

Table 4: Compounding offense of cheating

The results of the binomial test that was administered to the control group speak of the fact that English students 
are better compared with Malayalam students concerning their awareness regarding compounding of offense 
(Section 420 of IPC) of cheating in an event of copyright breach. 

Compounding offenses under the customs act

Section 11 (1) of the Customs Act 1961 prohibits the importation or exportation of goods of any specified 
description. The responses to the query directed toward this particular provision are given in Table 5.

Table 5: Compounding offenses under the customs act

It could be noted from the figure above that both English as well as Malayalam students are equally unaware of the fact 
that for protecting the IP rights of copyright owners, the government can prohibit the import or export of goods which is 
bestowed upon the government under section 11 of the customs act and section 51(b)(iv) of Indian Copyright Act 1957.  

Compounding the offenses of breach of trust

Not many will know that a copyright infringer may be booked for criminal breach of trust also (IndianKanoon.org, 
2006) (10).

Table 6: Compounding offense of breach of trust

Introduction

Digital transformation in healthcare is inevitable. Transformation is happening in various sectors, including 
healthcare. In 2009, the Bangladesh Government declared the vision of a "Digital Bangladesh," prompting a shift 
from traditional paper-based activities to IT-based automated systems across all sectors. The healthcare sector is 
also being shaped by technological advancements. The Armed Forces Institute of Pathology (AFIP) in Dhaka, 
being the largest laboratory setup in the Bangladesh Armed Forces, has embraced laboratory automation through 
the implementation of a Laboratory Information System (LIS) to provide all types of pathological services.

Pathology plays a crucial role in modern medicine by ensuring accurate diagnoses and appropriate treatment for 
patients (1). However, inadequate access to pathology and laboratory medicine services in low-resource settings 
poses a critical gap in healthcare systems. 
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From the results that are presented in Figure 5, it could be noted that much of the population is unaware of the 
fact that the offense of criminal breach of trust (Sec.405 IPC) can also be compounded in an event of copyright 
infringement. 

Compounding the offenses of common intension

According to Section 34 of IPC ‘When a criminal act is done by several persons in furtherance of the common 
intention of all, each of such persons is liable for that act in the same manner as if it were done by him alone.’ 
(Government of India, 1860) (11). Table 7 presents the results of one sample binomial test.

Table 7: Compounding offense of common intension

The result of the binomial test as represented in Figure 6 states proves the fact that not many are aware of the fact 
that a person can be booked under section 34 if you and your friends jointly plan for copyright violation.

Copyright violation by a company 

The company can also commit an offense of copyright violation. Knowledge regarding this will be limited among 
the public a query was raised to the sample to check the awareness in this regard. Companies can also be punished 
for copyright infringement as shown in Table 8. 

According to Section 69 of the Indian Copyright Act, if an offense is committed by a company, then ‘every person 
who at the time the offense was committed …shall be deemed to be guilty of such offense shall be punished 
accordingly’ (Government of India, 1957) (12). 

Table 8: Offense by a company

From the one sample binomial test that was administered to the sample, it was noted that 3/5th of the respondents 
are unaware of the fact that, if a company violates the provisions of the copyright act the employees will be 
equally punished. 

Unauthorized distribution of copyrighted material and infringement of copyright 

If copyrighted material is unavailable in India, it’s against copyright law to sell it in India solely because of its 
scarcity which is given in Table 9.

Table 9: Distribution without authority

The result of the one-sample binomial test as indicated in Figure 8 and Table 9 indicates that the lion’s share of 
the respondents are unaware of the fact that they have infringed the right of a copyright owner conferred under 
Sec.51(bii) of the Indian copyright act by distributing copies of a copyrighted work without permission.

Awareness of Provisions of Copyright Act

By summing the scores of individual items, a total score on the awareness of provisions of the copyright act was 
obtained. For getting this total score, an answer indicating that the respondent was aware of a particular provision 

(answer choice ‘Yes’) was given a score of 1, and a response indicating not aware (answer choice ‘No’) was given 
a score of 0.  Thus, the maximum possible score was 10 and the minimum was zero.  A comparison of the total 
awareness scores obtained by students belonging to the English and Malayalam Department was done using 
Mann-Whitney U-test and the results are presented below.

Table 10: Awareness of the provisions of copyright

The results of the u test as seen in Table 10 indicate that the p-value associated with the U value was not 
statistically significant and hence there is no statistically significant difference between the English and 
Malayalam students in the awareness score. 

Suggestions

In light of the findings regarding the level of awareness of English and Malayalam students regarding copyright 
law and related laws, it could be noted that both English and Malayalam students are equally unaware of the 
provisions of the Indian Copyright Act. To create awareness, classes regarding the concept of infringement, fair 
use, and punishments for infringement must be conducted regularly. Active participation of government bodies, 
the private sector, and institutions of higher education in upholding IPR is crucial in sending the right message to 
the younger generation on how to protect their IPR and respect others as well. 

Conclusions

The creativity of an economy depends upon the people who work for it. Without proper implementation of rules 
and regulations, there will hardly be anyone who wishes to invest their time in the future for creative purposes. 
The rapid emergence of electronic media, reduction in the cost of duplication, etc has accelerated the instances of 
copyright breaches. To curb offenses, laws need to be implemented impartially without any loopholes, and for that 
people ought to be aware of the loss of the economy when a copyright-breached copy is circulated. This 
awareness will ensure that there is ‘equal pay for equal work.
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An information system comprises people, procedures, software, hardware, and data. A Hospital Information 
System (HIS) is a computer-based patient record system that encompasses various modules supporting clinical 
workflows. LIS is one of the components within an HIS. It is a computer-based system designed to manage 
different aspects of a medical laboratory, including inputting, processing, and storing lab information and data. 
LIS facilitates the timely provision of the information needed by physicians to make patient care decisions. Its 
functionalities include receiving orders and collecting specimens, processing orders, creating testing work orders, 
interfacing with lab equipment, conducting actual testing, generating transmitted results, and producing 
management reports (2).

While LIS and Laboratory Information Management System (LIMS) are often used interchangeably, LIS 
typically focuses on clinical operations, whereas LIMS encompasses other fields such as public health, 
pharmaceuticals, research and development, manufacturing, food and beverage, forensics, and chemicals (3). The 
modern LIS has evolved to incorporate new functionalities, such as configurable clinical decision support rules, 
system integration, laboratory outreach tools, and support for point-of-care testing (POCT) data. Some LIS 
modules are now integrated into Electronic Medical Record (EMR) and Electronic Health Record (EHR) systems, 
offering enterprise-wide solutions that cover multiple aspects of laboratory management (4).

The distinction between LIS and LIMS has blurred in recent years, with vendors using the "LIMS" acronym to 
market their clinical laboratory data management systems (5). These advancements highlight the evolving nature 
of LIS and its significance in streamlining laboratory operations and improving patient care. Armed Forces 
Institute of Pathology (AFIP) Dhaka endeavoring ceaselessly for laboratory automation and started in 2014. It 
started providing service through the software laboratory information system (LIS) to all departments since 2017. 
A busy medical lab may have hundreds of patients each week. It can be very difficult to keep all this information 
organized, but a LIS does just that. A LIS helps to keep all this information organized, which is vitally important 
for a medical lab to run smoothly. There is ample research regarding Electronic Health Record (EHR) usability, 
but very little information about the usability of laboratory information systems (LISs). It is a big question how it 
is going on with provider’s satisfaction, challenges and limitations faced by the staffs or providers this study may 
find all those points regarding the new lab automation system and ultimately can help to implement this system 
in all other CMHs of Bangladesh Armed Forces. 

Methods and Materials 

This study used cross-sectional analytic method. It included all the providers at the Armed Forces Institute of 
Pathology (AFIP) who were involved with the Laboratory Information System (LIS). Data were collected through 
multiple visits and questionnaires from November 2017 to July 2018. The participants were staff members from 
various departments at AFIP, including Microbiology and Immunology, Histopathology, Biochemistry, 
Hematology, Clinical pathology, and Blood Transfusion. Those not involved with LIS and new staff members 
with less than 2 months of experience were excluded from the study. Initially, there were 70 staff members 
providing laboratory services with LIS, but 2 were missed due to transfers, resulting in a final sample size of 68. 
This sample represented the entire population, as the study used total population sampling, which examines the 
entire population as a purposive sampling technique.

A self-administered semi-structured questionnaire was developed in English through collaboration with a 
knowledgeable guide. Valuable input and guidance helped refine the questionnaire. It underwent a pretesting 
phase at AFIP to assess wording, sequence, and suitability based on feedback from a small group, leading to 
necessary modifications for clarity and effectiveness with the intended respondents. Due to the busy schedules 

and concerns about potential career implications, the researcher had to make multiple visits to each individual to 
collect the questionnaires. After data collection, the information was checked, cleaned, and entered into a 
computer program (SPSS) for analysis. The analysis was conducted using SPSS-25.

Results

The study involved approximately 70 personnel utilizing the Laboratory Information System (LIS) for patient 
pathological tests. A total of 68 completed questionnaires were collected, with 2 individuals excluded due to 
transfer. The data were analyzed using SPSS version 25. The findings are stated in following tables and figures:

Table 1 Distribution of respondents by their knowledge of computer skills (n=68)

Table 1 revealed that among the respondents, 30 (44.1%) have good computer knowledge, 21 (30.9%) average 
and 17 (25%) poor computer knowledge.

Table 2 Distribution of respondents by training mode of respondents in LIS (n=68)

Table 2 described the way of training respondents gained regarding LIS. Staff working with LIS trained by 
software company 5 (7.4%), by Armed Forces Institute of Pathology (AFIP) 39 (57.4%), self-trained 17 (25%), 
self + AFIP 7(10.3%).

Figure 1 Distribution of respondents by their sex

Figure 1 shows the distribution of respondents by sex. Among the respondents 48 (70.6%) were male and 20 
(29.4%) were female. The male and female ratio was 2.4.

The findings revealed that a majority of the respondents (89.7%) expressed satisfaction with the LIS, while a 
small proportion (2.9%) reported dissatisfaction.

Figure 2 Distribution of respondents by their overall satisfaction level regarding LIS

Figure 2 revealed that direct responses from the respondents to a single question about overall satisfaction 
regarding LIS activities. Here all 68 staff’s responses to satisfaction grading in ascending order- very poor (1), 
poor (2), average (3), good (4), very good (5) in questionnaire. It reveals satisfaction - very good 19 (27.9%), good 
28 (41.2%), average 15 (22.1%), poor 1 (1.5%), very poor 5 (7.4%). For easy understanding if satisfaction defined 
as satisfied= (good + very good), average, and dissatisfied= (poor+ very poor) then satisfied were 47 (69.1%), 
average 15 (22.1%), and dissatisfied were 6 (8.9%).

Figure 3 Distribution of respondents by their views on LIS improves performance of lab investigation

Figure 3 shows that (55.9% + 38.2%) = 94.1% agreed, (0%+1.5%) = 1.5% disagreed, 1 (1.5%) neutral, and 2 
(2.9%) non-responding response to question that LIS improves the performance of the lab investigations. 
Strongly agree and partially agree were considered as agreed; Partially disagree and strongly disagree were 
considered as disagreed.
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Table 3 Responses on working experience of staffs working with LIS (n=68)

Table 3 shows the working experience of staff working with LIS. Maximum staffs 54 (79.4%) had >2 years of 
experience, 9 (13.2%) of <1 year and 5(7.4%) of 1-2 years of experience of working with the laboratory system.

Table 4 Relationship between educational status and satisfaction of the respondents about LIS

Table 4 shows the association between education and satisfaction is statistically insignificant (Chi squared value 
is 0.632, p value is equal to 0.4266).

Table 5 Relationship between sex status and satisfaction of the respondents about LIS

Table 5 revealed that the the association between sex and satisfaction is statistically significant (Chi squared value 
is 5.365, p value equals to 0.0205).

During the study, respondents provided valuable comments and suggestions regarding the newly established LIS 
in AFIP. Approximately 44% of the respondents shared their views. Some expressed satisfaction with the system's 
understandability, performance, and benefits for both lab personnel and patients. However, concerns were raised 
regarding issues such as data collection procedures, temporary unavailability of power supply, internet or server 
functions, incorrect information from test sample containers, and the need for better data preservation. Other 
suggestions included connecting the LIS with other military hospitals, improving sample transportation, 
introducing an auto signature system, enhancing training opportunities, enabling online report delivery, and 
improving the speed, capacity, and storage of computer systems. Additionally, requests were made for the 
introduction of e-mail report delivery and administrative permission for necessary system improvements.

Overall, this study highlighted a high level of satisfaction among lab personnel using the LIS in the Armed Forces 
Institute of Pathology. However, it also identified areas for improvement, including data collection processes, 
system reliability, and communication between different military hospitals. The feedback and suggestions 

provided by the respondents will play a crucial role in enhancing the usability and effectiveness of the LIS in 
AFIP, ultimately benefiting both lab personnel and patients.

Discussion

There is ample research on EHR usability while there is little information on the usability of laboratory 
information systems (LISs). Furthermore, LISs facilitate the timely provision of a getting the information needed 
by physicians to make patient care decisions. 

Out of 68 interviewees only 30 (44%) put their comments in the suggestion part of the questionnaire. Many of 
them remained silent to give any comment despite assuring in questionnaire that nothing will happen in their 
career if they comment. This might be a cultural issue since study place was in a military institution. In the study, 
a total of 58 (85.3%) respondents said that the system could be able to show data of previous period of same tests 
and 10 (14.7%) said the system can’t retrieve the data properly. Either the retrieval function is N/A for that 
respondent or really sometime LIS failed to retrieve the previous data properly. It may show the summation 
picture of the same tests of previous time but not the whole tests of individual patient of previous time instantly.

Respondents of this study were from different departments which includes Microbiology and Immunology-14 
(20.6%), Histopathology-14 (20.6%), Administration group-19 (27.9%), Biochemistry and Haematology both 
had 7 (10.3%) and 4 (5.9%) were from Clinical pathology, and 3 (4.4%) were from Blood Transfusion department. 
In contrast with another study, considering occupation, the main group of the users were grade II laboratory 
technicians (47.4%), followed by grade I laboratory technicians (19.0%), administrative workers (16.0%), 
phlebotomists (9.0%), department supervisors (5.2%), and pathologist (3.4%) (6). 

While this study demonstrated high levels of satisfaction among the staff members utilizing the LIS, it is 
important to note that other research, such as the study by Mathew and Marc (2017) on the usability evaluation of 
laboratory information systems, highlighted overall dissatisfaction with LIS usability (6). Conversely, the 
evaluation of the LIS in two hospitals yielded positive results among laboratory staff (7). The study also revealed 
that a majority of respondents (88.2%) agreed that the LIS improved performance, with a significant proportion 
acknowledging its role in facilitating sample distribution (81.1%). These findings align with another study, which 
reported similar agreement levels regarding sample distribution (6). The mean age of the respondents was 34.59 
years (SD ± 8.808), with the majority falling within the 31-40 year’ age group (45.6%). In terms of gender, 70.6% 
of respondents were male, while 29.4% were female. In contrast, another study (6) reported that 53.4% of 
respondents were female, with the majority falling within the age groups of <30 years and 31-40 years (6). 
However, 7.4% of respondents did not provide a response. In contrast, a previous study indicated that 98% of 
users rated their satisfaction with the overall service of the Laboratory as 3 or higher (8).

This study found most of the staff working with LIS for laboratory service were satisfied and they agreed that the 
system is beneficial for patients and lab personnel, but research work accomplished on ‘Usability Evaluation of 
Laboratory Information Systems (7)’ includes total number of 446 usability surveys, and finally study results 
indicate that overall usability of LISs is not satisfactory. But they studied Evaluating the Usability of the 
Laboratory Information System (LIS) in two hospitals and found positive results among lab staff (7). 
Furthermore, there are a few technical issues raised by lab personnel, for example, the system stops working due 
to poor internet connection and temporary unavailability of power supply. Limitation of data storage and 
preservation is also a key issue. Regular user training, system support and maintenance was a concern from lab 
personnel as well. 

Some departments manually report lab test results, while all departments test results should report automatically. 
They need to get the test result directly from analyzer to computer to increase the accuracy and efficiency of the 
test results. To enable this feature, proper software and hardware integration is highly required. It is difficult to 
correct any error after printing the final reports. In the current system, if there is any correction needed, when 
observation and tick sign removed, printed report come out with blank space with the electronic signature only. 
There should be an option to hold the report without printing the paper with an electronic signature at the stage of 
finalization. There is a growing demand to send test reports to the patient via email. Administrative permission is 
required to introduce this service among patients in AFIP. Online availability of lab reports is also a concern 
among lab personnel. Since the study took place in a military institution, results of the study might be influenced 
by the context. Further studies are needed apart from the military institution, to find other insights to improve 
other avenues for further providers’ satisfaction.

Conclusions

In the era of digitalization, advancements in medical science and information technology have led to the 
emergence of Hospital Information Management Systems (HIMS), including Laboratory Information Systems 
(LIS). These systems assist doctors in efficiently managing patients by providing quick and accurate test results. 
As patient loads continue to increase, pathological laboratories face the challenge of managing the influx of 
patients. To address this, various technologies have been developed to ease the workload. In 2017, the Armed 
Forces Institute of Pathology (AFIP) in Dhaka implemented a laboratory software called LIS. This study, 
conducted at AFIP, aimed to identify factors influencing the satisfaction of staff members working with the newly 
established LIS. The findings revealed high satisfaction levels among staff using the LIS for laboratory services. 
Further studies are recommended to explore additional insights for enhancing provider satisfaction and to gather 
the perspectives of clients and patients regarding the LIS, which were not included in this study.
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An information system comprises people, procedures, software, hardware, and data. A Hospital Information 
System (HIS) is a computer-based patient record system that encompasses various modules supporting clinical 
workflows. LIS is one of the components within an HIS. It is a computer-based system designed to manage 
different aspects of a medical laboratory, including inputting, processing, and storing lab information and data. 
LIS facilitates the timely provision of the information needed by physicians to make patient care decisions. Its 
functionalities include receiving orders and collecting specimens, processing orders, creating testing work orders, 
interfacing with lab equipment, conducting actual testing, generating transmitted results, and producing 
management reports (2).

While LIS and Laboratory Information Management System (LIMS) are often used interchangeably, LIS 
typically focuses on clinical operations, whereas LIMS encompasses other fields such as public health, 
pharmaceuticals, research and development, manufacturing, food and beverage, forensics, and chemicals (3). The 
modern LIS has evolved to incorporate new functionalities, such as configurable clinical decision support rules, 
system integration, laboratory outreach tools, and support for point-of-care testing (POCT) data. Some LIS 
modules are now integrated into Electronic Medical Record (EMR) and Electronic Health Record (EHR) systems, 
offering enterprise-wide solutions that cover multiple aspects of laboratory management (4).

The distinction between LIS and LIMS has blurred in recent years, with vendors using the "LIMS" acronym to 
market their clinical laboratory data management systems (5). These advancements highlight the evolving nature 
of LIS and its significance in streamlining laboratory operations and improving patient care. Armed Forces 
Institute of Pathology (AFIP) Dhaka endeavoring ceaselessly for laboratory automation and started in 2014. It 
started providing service through the software laboratory information system (LIS) to all departments since 2017. 
A busy medical lab may have hundreds of patients each week. It can be very difficult to keep all this information 
organized, but a LIS does just that. A LIS helps to keep all this information organized, which is vitally important 
for a medical lab to run smoothly. There is ample research regarding Electronic Health Record (EHR) usability, 
but very little information about the usability of laboratory information systems (LISs). It is a big question how it 
is going on with provider’s satisfaction, challenges and limitations faced by the staffs or providers this study may 
find all those points regarding the new lab automation system and ultimately can help to implement this system 
in all other CMHs of Bangladesh Armed Forces. 

Methods and Materials 

This study used cross-sectional analytic method. It included all the providers at the Armed Forces Institute of 
Pathology (AFIP) who were involved with the Laboratory Information System (LIS). Data were collected through 
multiple visits and questionnaires from November 2017 to July 2018. The participants were staff members from 
various departments at AFIP, including Microbiology and Immunology, Histopathology, Biochemistry, 
Hematology, Clinical pathology, and Blood Transfusion. Those not involved with LIS and new staff members 
with less than 2 months of experience were excluded from the study. Initially, there were 70 staff members 
providing laboratory services with LIS, but 2 were missed due to transfers, resulting in a final sample size of 68. 
This sample represented the entire population, as the study used total population sampling, which examines the 
entire population as a purposive sampling technique.

A self-administered semi-structured questionnaire was developed in English through collaboration with a 
knowledgeable guide. Valuable input and guidance helped refine the questionnaire. It underwent a pretesting 
phase at AFIP to assess wording, sequence, and suitability based on feedback from a small group, leading to 
necessary modifications for clarity and effectiveness with the intended respondents. Due to the busy schedules 

and concerns about potential career implications, the researcher had to make multiple visits to each individual to 
collect the questionnaires. After data collection, the information was checked, cleaned, and entered into a 
computer program (SPSS) for analysis. The analysis was conducted using SPSS-25.

Results

The study involved approximately 70 personnel utilizing the Laboratory Information System (LIS) for patient 
pathological tests. A total of 68 completed questionnaires were collected, with 2 individuals excluded due to 
transfer. The data were analyzed using SPSS version 25. The findings are stated in following tables and figures:

Table 1 Distribution of respondents by their knowledge of computer skills (n=68)

Table 1 revealed that among the respondents, 30 (44.1%) have good computer knowledge, 21 (30.9%) average 
and 17 (25%) poor computer knowledge.

Table 2 Distribution of respondents by training mode of respondents in LIS (n=68)

Table 2 described the way of training respondents gained regarding LIS. Staff working with LIS trained by 
software company 5 (7.4%), by Armed Forces Institute of Pathology (AFIP) 39 (57.4%), self-trained 17 (25%), 
self + AFIP 7(10.3%).

Figure 1 Distribution of respondents by their sex

Figure 1 shows the distribution of respondents by sex. Among the respondents 48 (70.6%) were male and 20 
(29.4%) were female. The male and female ratio was 2.4.

The findings revealed that a majority of the respondents (89.7%) expressed satisfaction with the LIS, while a 
small proportion (2.9%) reported dissatisfaction.

Figure 2 Distribution of respondents by their overall satisfaction level regarding LIS

Figure 2 revealed that direct responses from the respondents to a single question about overall satisfaction 
regarding LIS activities. Here all 68 staff’s responses to satisfaction grading in ascending order- very poor (1), 
poor (2), average (3), good (4), very good (5) in questionnaire. It reveals satisfaction - very good 19 (27.9%), good 
28 (41.2%), average 15 (22.1%), poor 1 (1.5%), very poor 5 (7.4%). For easy understanding if satisfaction defined 
as satisfied= (good + very good), average, and dissatisfied= (poor+ very poor) then satisfied were 47 (69.1%), 
average 15 (22.1%), and dissatisfied were 6 (8.9%).

Figure 3 Distribution of respondents by their views on LIS improves performance of lab investigation

Figure 3 shows that (55.9% + 38.2%) = 94.1% agreed, (0%+1.5%) = 1.5% disagreed, 1 (1.5%) neutral, and 2 
(2.9%) non-responding response to question that LIS improves the performance of the lab investigations. 
Strongly agree and partially agree were considered as agreed; Partially disagree and strongly disagree were 
considered as disagreed.

Table 3 Responses on working experience of staffs working with LIS (n=68)

Table 3 shows the working experience of staff working with LIS. Maximum staffs 54 (79.4%) had >2 years of 
experience, 9 (13.2%) of <1 year and 5(7.4%) of 1-2 years of experience of working with the laboratory system.

Table 4 Relationship between educational status and satisfaction of the respondents about LIS

Table 4 shows the association between education and satisfaction is statistically insignificant (Chi squared value 
is 0.632, p value is equal to 0.4266).

Table 5 Relationship between sex status and satisfaction of the respondents about LIS

Table 5 revealed that the the association between sex and satisfaction is statistically significant (Chi squared value 
is 5.365, p value equals to 0.0205).

During the study, respondents provided valuable comments and suggestions regarding the newly established LIS 
in AFIP. Approximately 44% of the respondents shared their views. Some expressed satisfaction with the system's 
understandability, performance, and benefits for both lab personnel and patients. However, concerns were raised 
regarding issues such as data collection procedures, temporary unavailability of power supply, internet or server 
functions, incorrect information from test sample containers, and the need for better data preservation. Other 
suggestions included connecting the LIS with other military hospitals, improving sample transportation, 
introducing an auto signature system, enhancing training opportunities, enabling online report delivery, and 
improving the speed, capacity, and storage of computer systems. Additionally, requests were made for the 
introduction of e-mail report delivery and administrative permission for necessary system improvements.

Overall, this study highlighted a high level of satisfaction among lab personnel using the LIS in the Armed Forces 
Institute of Pathology. However, it also identified areas for improvement, including data collection processes, 
system reliability, and communication between different military hospitals. The feedback and suggestions 

provided by the respondents will play a crucial role in enhancing the usability and effectiveness of the LIS in 
AFIP, ultimately benefiting both lab personnel and patients.

Discussion

There is ample research on EHR usability while there is little information on the usability of laboratory 
information systems (LISs). Furthermore, LISs facilitate the timely provision of a getting the information needed 
by physicians to make patient care decisions. 

Out of 68 interviewees only 30 (44%) put their comments in the suggestion part of the questionnaire. Many of 
them remained silent to give any comment despite assuring in questionnaire that nothing will happen in their 
career if they comment. This might be a cultural issue since study place was in a military institution. In the study, 
a total of 58 (85.3%) respondents said that the system could be able to show data of previous period of same tests 
and 10 (14.7%) said the system can’t retrieve the data properly. Either the retrieval function is N/A for that 
respondent or really sometime LIS failed to retrieve the previous data properly. It may show the summation 
picture of the same tests of previous time but not the whole tests of individual patient of previous time instantly.

Respondents of this study were from different departments which includes Microbiology and Immunology-14 
(20.6%), Histopathology-14 (20.6%), Administration group-19 (27.9%), Biochemistry and Haematology both 
had 7 (10.3%) and 4 (5.9%) were from Clinical pathology, and 3 (4.4%) were from Blood Transfusion department. 
In contrast with another study, considering occupation, the main group of the users were grade II laboratory 
technicians (47.4%), followed by grade I laboratory technicians (19.0%), administrative workers (16.0%), 
phlebotomists (9.0%), department supervisors (5.2%), and pathologist (3.4%) (6). 

While this study demonstrated high levels of satisfaction among the staff members utilizing the LIS, it is 
important to note that other research, such as the study by Mathew and Marc (2017) on the usability evaluation of 
laboratory information systems, highlighted overall dissatisfaction with LIS usability (6). Conversely, the 
evaluation of the LIS in two hospitals yielded positive results among laboratory staff (7). The study also revealed 
that a majority of respondents (88.2%) agreed that the LIS improved performance, with a significant proportion 
acknowledging its role in facilitating sample distribution (81.1%). These findings align with another study, which 
reported similar agreement levels regarding sample distribution (6). The mean age of the respondents was 34.59 
years (SD ± 8.808), with the majority falling within the 31-40 year’ age group (45.6%). In terms of gender, 70.6% 
of respondents were male, while 29.4% were female. In contrast, another study (6) reported that 53.4% of 
respondents were female, with the majority falling within the age groups of <30 years and 31-40 years (6). 
However, 7.4% of respondents did not provide a response. In contrast, a previous study indicated that 98% of 
users rated their satisfaction with the overall service of the Laboratory as 3 or higher (8).

This study found most of the staff working with LIS for laboratory service were satisfied and they agreed that the 
system is beneficial for patients and lab personnel, but research work accomplished on ‘Usability Evaluation of 
Laboratory Information Systems (7)’ includes total number of 446 usability surveys, and finally study results 
indicate that overall usability of LISs is not satisfactory. But they studied Evaluating the Usability of the 
Laboratory Information System (LIS) in two hospitals and found positive results among lab staff (7). 
Furthermore, there are a few technical issues raised by lab personnel, for example, the system stops working due 
to poor internet connection and temporary unavailability of power supply. Limitation of data storage and 
preservation is also a key issue. Regular user training, system support and maintenance was a concern from lab 
personnel as well. 

Some departments manually report lab test results, while all departments test results should report automatically. 
They need to get the test result directly from analyzer to computer to increase the accuracy and efficiency of the 
test results. To enable this feature, proper software and hardware integration is highly required. It is difficult to 
correct any error after printing the final reports. In the current system, if there is any correction needed, when 
observation and tick sign removed, printed report come out with blank space with the electronic signature only. 
There should be an option to hold the report without printing the paper with an electronic signature at the stage of 
finalization. There is a growing demand to send test reports to the patient via email. Administrative permission is 
required to introduce this service among patients in AFIP. Online availability of lab reports is also a concern 
among lab personnel. Since the study took place in a military institution, results of the study might be influenced 
by the context. Further studies are needed apart from the military institution, to find other insights to improve 
other avenues for further providers’ satisfaction.

Conclusions

In the era of digitalization, advancements in medical science and information technology have led to the 
emergence of Hospital Information Management Systems (HIMS), including Laboratory Information Systems 
(LIS). These systems assist doctors in efficiently managing patients by providing quick and accurate test results. 
As patient loads continue to increase, pathological laboratories face the challenge of managing the influx of 
patients. To address this, various technologies have been developed to ease the workload. In 2017, the Armed 
Forces Institute of Pathology (AFIP) in Dhaka implemented a laboratory software called LIS. This study, 
conducted at AFIP, aimed to identify factors influencing the satisfaction of staff members working with the newly 
established LIS. The findings revealed high satisfaction levels among staff using the LIS for laboratory services. 
Further studies are recommended to explore additional insights for enhancing provider satisfaction and to gather 
the perspectives of clients and patients regarding the LIS, which were not included in this study.
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Level of computer knowledge* Frequency Percent (%) 

Poor knowledge 21 30.9 
Average knowledge 17 25.0 
Good knowledge 30 44.1 
Total 68 100.0 

Training mode Frequency Percent (%) 

Trained by software 
company 

5 7.4 

Training by AFIP 39 57.4 
Self-trained 17 25.0 
AFIP + self 7 10.3 
Total 68 100.0 



Page 35

An information system comprises people, procedures, software, hardware, and data. A Hospital Information 
System (HIS) is a computer-based patient record system that encompasses various modules supporting clinical 
workflows. LIS is one of the components within an HIS. It is a computer-based system designed to manage 
different aspects of a medical laboratory, including inputting, processing, and storing lab information and data. 
LIS facilitates the timely provision of the information needed by physicians to make patient care decisions. Its 
functionalities include receiving orders and collecting specimens, processing orders, creating testing work orders, 
interfacing with lab equipment, conducting actual testing, generating transmitted results, and producing 
management reports (2).

While LIS and Laboratory Information Management System (LIMS) are often used interchangeably, LIS 
typically focuses on clinical operations, whereas LIMS encompasses other fields such as public health, 
pharmaceuticals, research and development, manufacturing, food and beverage, forensics, and chemicals (3). The 
modern LIS has evolved to incorporate new functionalities, such as configurable clinical decision support rules, 
system integration, laboratory outreach tools, and support for point-of-care testing (POCT) data. Some LIS 
modules are now integrated into Electronic Medical Record (EMR) and Electronic Health Record (EHR) systems, 
offering enterprise-wide solutions that cover multiple aspects of laboratory management (4).

The distinction between LIS and LIMS has blurred in recent years, with vendors using the "LIMS" acronym to 
market their clinical laboratory data management systems (5). These advancements highlight the evolving nature 
of LIS and its significance in streamlining laboratory operations and improving patient care. Armed Forces 
Institute of Pathology (AFIP) Dhaka endeavoring ceaselessly for laboratory automation and started in 2014. It 
started providing service through the software laboratory information system (LIS) to all departments since 2017. 
A busy medical lab may have hundreds of patients each week. It can be very difficult to keep all this information 
organized, but a LIS does just that. A LIS helps to keep all this information organized, which is vitally important 
for a medical lab to run smoothly. There is ample research regarding Electronic Health Record (EHR) usability, 
but very little information about the usability of laboratory information systems (LISs). It is a big question how it 
is going on with provider’s satisfaction, challenges and limitations faced by the staffs or providers this study may 
find all those points regarding the new lab automation system and ultimately can help to implement this system 
in all other CMHs of Bangladesh Armed Forces. 

Methods and Materials 

This study used cross-sectional analytic method. It included all the providers at the Armed Forces Institute of 
Pathology (AFIP) who were involved with the Laboratory Information System (LIS). Data were collected through 
multiple visits and questionnaires from November 2017 to July 2018. The participants were staff members from 
various departments at AFIP, including Microbiology and Immunology, Histopathology, Biochemistry, 
Hematology, Clinical pathology, and Blood Transfusion. Those not involved with LIS and new staff members 
with less than 2 months of experience were excluded from the study. Initially, there were 70 staff members 
providing laboratory services with LIS, but 2 were missed due to transfers, resulting in a final sample size of 68. 
This sample represented the entire population, as the study used total population sampling, which examines the 
entire population as a purposive sampling technique.

A self-administered semi-structured questionnaire was developed in English through collaboration with a 
knowledgeable guide. Valuable input and guidance helped refine the questionnaire. It underwent a pretesting 
phase at AFIP to assess wording, sequence, and suitability based on feedback from a small group, leading to 
necessary modifications for clarity and effectiveness with the intended respondents. Due to the busy schedules 

and concerns about potential career implications, the researcher had to make multiple visits to each individual to 
collect the questionnaires. After data collection, the information was checked, cleaned, and entered into a 
computer program (SPSS) for analysis. The analysis was conducted using SPSS-25.

Results

The study involved approximately 70 personnel utilizing the Laboratory Information System (LIS) for patient 
pathological tests. A total of 68 completed questionnaires were collected, with 2 individuals excluded due to 
transfer. The data were analyzed using SPSS version 25. The findings are stated in following tables and figures:

Table 1 Distribution of respondents by their knowledge of computer skills (n=68)

Table 1 revealed that among the respondents, 30 (44.1%) have good computer knowledge, 21 (30.9%) average 
and 17 (25%) poor computer knowledge.

Table 2 Distribution of respondents by training mode of respondents in LIS (n=68)

Table 2 described the way of training respondents gained regarding LIS. Staff working with LIS trained by 
software company 5 (7.4%), by Armed Forces Institute of Pathology (AFIP) 39 (57.4%), self-trained 17 (25%), 
self + AFIP 7(10.3%).

Figure 1 Distribution of respondents by their sex

Figure 1 shows the distribution of respondents by sex. Among the respondents 48 (70.6%) were male and 20 
(29.4%) were female. The male and female ratio was 2.4.

The findings revealed that a majority of the respondents (89.7%) expressed satisfaction with the LIS, while a 
small proportion (2.9%) reported dissatisfaction.

Figure 2 Distribution of respondents by their overall satisfaction level regarding LIS

Figure 2 revealed that direct responses from the respondents to a single question about overall satisfaction 
regarding LIS activities. Here all 68 staff’s responses to satisfaction grading in ascending order- very poor (1), 
poor (2), average (3), good (4), very good (5) in questionnaire. It reveals satisfaction - very good 19 (27.9%), good 
28 (41.2%), average 15 (22.1%), poor 1 (1.5%), very poor 5 (7.4%). For easy understanding if satisfaction defined 
as satisfied= (good + very good), average, and dissatisfied= (poor+ very poor) then satisfied were 47 (69.1%), 
average 15 (22.1%), and dissatisfied were 6 (8.9%).

Figure 3 Distribution of respondents by their views on LIS improves performance of lab investigation

Figure 3 shows that (55.9% + 38.2%) = 94.1% agreed, (0%+1.5%) = 1.5% disagreed, 1 (1.5%) neutral, and 2 
(2.9%) non-responding response to question that LIS improves the performance of the lab investigations. 
Strongly agree and partially agree were considered as agreed; Partially disagree and strongly disagree were 
considered as disagreed.
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Table 3 Responses on working experience of staffs working with LIS (n=68)

Table 3 shows the working experience of staff working with LIS. Maximum staffs 54 (79.4%) had >2 years of 
experience, 9 (13.2%) of <1 year and 5(7.4%) of 1-2 years of experience of working with the laboratory system.

Table 4 Relationship between educational status and satisfaction of the respondents about LIS

Table 4 shows the association between education and satisfaction is statistically insignificant (Chi squared value 
is 0.632, p value is equal to 0.4266).

Table 5 Relationship between sex status and satisfaction of the respondents about LIS

Table 5 revealed that the the association between sex and satisfaction is statistically significant (Chi squared value 
is 5.365, p value equals to 0.0205).

During the study, respondents provided valuable comments and suggestions regarding the newly established LIS 
in AFIP. Approximately 44% of the respondents shared their views. Some expressed satisfaction with the system's 
understandability, performance, and benefits for both lab personnel and patients. However, concerns were raised 
regarding issues such as data collection procedures, temporary unavailability of power supply, internet or server 
functions, incorrect information from test sample containers, and the need for better data preservation. Other 
suggestions included connecting the LIS with other military hospitals, improving sample transportation, 
introducing an auto signature system, enhancing training opportunities, enabling online report delivery, and 
improving the speed, capacity, and storage of computer systems. Additionally, requests were made for the 
introduction of e-mail report delivery and administrative permission for necessary system improvements.

Overall, this study highlighted a high level of satisfaction among lab personnel using the LIS in the Armed Forces 
Institute of Pathology. However, it also identified areas for improvement, including data collection processes, 
system reliability, and communication between different military hospitals. The feedback and suggestions 

provided by the respondents will play a crucial role in enhancing the usability and effectiveness of the LIS in 
AFIP, ultimately benefiting both lab personnel and patients.

Discussion

There is ample research on EHR usability while there is little information on the usability of laboratory 
information systems (LISs). Furthermore, LISs facilitate the timely provision of a getting the information needed 
by physicians to make patient care decisions. 

Out of 68 interviewees only 30 (44%) put their comments in the suggestion part of the questionnaire. Many of 
them remained silent to give any comment despite assuring in questionnaire that nothing will happen in their 
career if they comment. This might be a cultural issue since study place was in a military institution. In the study, 
a total of 58 (85.3%) respondents said that the system could be able to show data of previous period of same tests 
and 10 (14.7%) said the system can’t retrieve the data properly. Either the retrieval function is N/A for that 
respondent or really sometime LIS failed to retrieve the previous data properly. It may show the summation 
picture of the same tests of previous time but not the whole tests of individual patient of previous time instantly.

Respondents of this study were from different departments which includes Microbiology and Immunology-14 
(20.6%), Histopathology-14 (20.6%), Administration group-19 (27.9%), Biochemistry and Haematology both 
had 7 (10.3%) and 4 (5.9%) were from Clinical pathology, and 3 (4.4%) were from Blood Transfusion department. 
In contrast with another study, considering occupation, the main group of the users were grade II laboratory 
technicians (47.4%), followed by grade I laboratory technicians (19.0%), administrative workers (16.0%), 
phlebotomists (9.0%), department supervisors (5.2%), and pathologist (3.4%) (6). 

While this study demonstrated high levels of satisfaction among the staff members utilizing the LIS, it is 
important to note that other research, such as the study by Mathew and Marc (2017) on the usability evaluation of 
laboratory information systems, highlighted overall dissatisfaction with LIS usability (6). Conversely, the 
evaluation of the LIS in two hospitals yielded positive results among laboratory staff (7). The study also revealed 
that a majority of respondents (88.2%) agreed that the LIS improved performance, with a significant proportion 
acknowledging its role in facilitating sample distribution (81.1%). These findings align with another study, which 
reported similar agreement levels regarding sample distribution (6). The mean age of the respondents was 34.59 
years (SD ± 8.808), with the majority falling within the 31-40 year’ age group (45.6%). In terms of gender, 70.6% 
of respondents were male, while 29.4% were female. In contrast, another study (6) reported that 53.4% of 
respondents were female, with the majority falling within the age groups of <30 years and 31-40 years (6). 
However, 7.4% of respondents did not provide a response. In contrast, a previous study indicated that 98% of 
users rated their satisfaction with the overall service of the Laboratory as 3 or higher (8).

This study found most of the staff working with LIS for laboratory service were satisfied and they agreed that the 
system is beneficial for patients and lab personnel, but research work accomplished on ‘Usability Evaluation of 
Laboratory Information Systems (7)’ includes total number of 446 usability surveys, and finally study results 
indicate that overall usability of LISs is not satisfactory. But they studied Evaluating the Usability of the 
Laboratory Information System (LIS) in two hospitals and found positive results among lab staff (7). 
Furthermore, there are a few technical issues raised by lab personnel, for example, the system stops working due 
to poor internet connection and temporary unavailability of power supply. Limitation of data storage and 
preservation is also a key issue. Regular user training, system support and maintenance was a concern from lab 
personnel as well. 

Some departments manually report lab test results, while all departments test results should report automatically. 
They need to get the test result directly from analyzer to computer to increase the accuracy and efficiency of the 
test results. To enable this feature, proper software and hardware integration is highly required. It is difficult to 
correct any error after printing the final reports. In the current system, if there is any correction needed, when 
observation and tick sign removed, printed report come out with blank space with the electronic signature only. 
There should be an option to hold the report without printing the paper with an electronic signature at the stage of 
finalization. There is a growing demand to send test reports to the patient via email. Administrative permission is 
required to introduce this service among patients in AFIP. Online availability of lab reports is also a concern 
among lab personnel. Since the study took place in a military institution, results of the study might be influenced 
by the context. Further studies are needed apart from the military institution, to find other insights to improve 
other avenues for further providers’ satisfaction.

Conclusions

In the era of digitalization, advancements in medical science and information technology have led to the 
emergence of Hospital Information Management Systems (HIMS), including Laboratory Information Systems 
(LIS). These systems assist doctors in efficiently managing patients by providing quick and accurate test results. 
As patient loads continue to increase, pathological laboratories face the challenge of managing the influx of 
patients. To address this, various technologies have been developed to ease the workload. In 2017, the Armed 
Forces Institute of Pathology (AFIP) in Dhaka implemented a laboratory software called LIS. This study, 
conducted at AFIP, aimed to identify factors influencing the satisfaction of staff members working with the newly 
established LIS. The findings revealed high satisfaction levels among staff using the LIS for laboratory services. 
Further studies are recommended to explore additional insights for enhancing provider satisfaction and to gather 
the perspectives of clients and patients regarding the LIS, which were not included in this study.
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An information system comprises people, procedures, software, hardware, and data. A Hospital Information 
System (HIS) is a computer-based patient record system that encompasses various modules supporting clinical 
workflows. LIS is one of the components within an HIS. It is a computer-based system designed to manage 
different aspects of a medical laboratory, including inputting, processing, and storing lab information and data. 
LIS facilitates the timely provision of the information needed by physicians to make patient care decisions. Its 
functionalities include receiving orders and collecting specimens, processing orders, creating testing work orders, 
interfacing with lab equipment, conducting actual testing, generating transmitted results, and producing 
management reports (2).

While LIS and Laboratory Information Management System (LIMS) are often used interchangeably, LIS 
typically focuses on clinical operations, whereas LIMS encompasses other fields such as public health, 
pharmaceuticals, research and development, manufacturing, food and beverage, forensics, and chemicals (3). The 
modern LIS has evolved to incorporate new functionalities, such as configurable clinical decision support rules, 
system integration, laboratory outreach tools, and support for point-of-care testing (POCT) data. Some LIS 
modules are now integrated into Electronic Medical Record (EMR) and Electronic Health Record (EHR) systems, 
offering enterprise-wide solutions that cover multiple aspects of laboratory management (4).

The distinction between LIS and LIMS has blurred in recent years, with vendors using the "LIMS" acronym to 
market their clinical laboratory data management systems (5). These advancements highlight the evolving nature 
of LIS and its significance in streamlining laboratory operations and improving patient care. Armed Forces 
Institute of Pathology (AFIP) Dhaka endeavoring ceaselessly for laboratory automation and started in 2014. It 
started providing service through the software laboratory information system (LIS) to all departments since 2017. 
A busy medical lab may have hundreds of patients each week. It can be very difficult to keep all this information 
organized, but a LIS does just that. A LIS helps to keep all this information organized, which is vitally important 
for a medical lab to run smoothly. There is ample research regarding Electronic Health Record (EHR) usability, 
but very little information about the usability of laboratory information systems (LISs). It is a big question how it 
is going on with provider’s satisfaction, challenges and limitations faced by the staffs or providers this study may 
find all those points regarding the new lab automation system and ultimately can help to implement this system 
in all other CMHs of Bangladesh Armed Forces. 

Methods and Materials 

This study used cross-sectional analytic method. It included all the providers at the Armed Forces Institute of 
Pathology (AFIP) who were involved with the Laboratory Information System (LIS). Data were collected through 
multiple visits and questionnaires from November 2017 to July 2018. The participants were staff members from 
various departments at AFIP, including Microbiology and Immunology, Histopathology, Biochemistry, 
Hematology, Clinical pathology, and Blood Transfusion. Those not involved with LIS and new staff members 
with less than 2 months of experience were excluded from the study. Initially, there were 70 staff members 
providing laboratory services with LIS, but 2 were missed due to transfers, resulting in a final sample size of 68. 
This sample represented the entire population, as the study used total population sampling, which examines the 
entire population as a purposive sampling technique.

A self-administered semi-structured questionnaire was developed in English through collaboration with a 
knowledgeable guide. Valuable input and guidance helped refine the questionnaire. It underwent a pretesting 
phase at AFIP to assess wording, sequence, and suitability based on feedback from a small group, leading to 
necessary modifications for clarity and effectiveness with the intended respondents. Due to the busy schedules 

and concerns about potential career implications, the researcher had to make multiple visits to each individual to 
collect the questionnaires. After data collection, the information was checked, cleaned, and entered into a 
computer program (SPSS) for analysis. The analysis was conducted using SPSS-25.

Results

The study involved approximately 70 personnel utilizing the Laboratory Information System (LIS) for patient 
pathological tests. A total of 68 completed questionnaires were collected, with 2 individuals excluded due to 
transfer. The data were analyzed using SPSS version 25. The findings are stated in following tables and figures:

Table 1 Distribution of respondents by their knowledge of computer skills (n=68)

Table 1 revealed that among the respondents, 30 (44.1%) have good computer knowledge, 21 (30.9%) average 
and 17 (25%) poor computer knowledge.

Table 2 Distribution of respondents by training mode of respondents in LIS (n=68)

Table 2 described the way of training respondents gained regarding LIS. Staff working with LIS trained by 
software company 5 (7.4%), by Armed Forces Institute of Pathology (AFIP) 39 (57.4%), self-trained 17 (25%), 
self + AFIP 7(10.3%).

Figure 1 Distribution of respondents by their sex

Figure 1 shows the distribution of respondents by sex. Among the respondents 48 (70.6%) were male and 20 
(29.4%) were female. The male and female ratio was 2.4.

The findings revealed that a majority of the respondents (89.7%) expressed satisfaction with the LIS, while a 
small proportion (2.9%) reported dissatisfaction.

Figure 2 Distribution of respondents by their overall satisfaction level regarding LIS

Figure 2 revealed that direct responses from the respondents to a single question about overall satisfaction 
regarding LIS activities. Here all 68 staff’s responses to satisfaction grading in ascending order- very poor (1), 
poor (2), average (3), good (4), very good (5) in questionnaire. It reveals satisfaction - very good 19 (27.9%), good 
28 (41.2%), average 15 (22.1%), poor 1 (1.5%), very poor 5 (7.4%). For easy understanding if satisfaction defined 
as satisfied= (good + very good), average, and dissatisfied= (poor+ very poor) then satisfied were 47 (69.1%), 
average 15 (22.1%), and dissatisfied were 6 (8.9%).

Figure 3 Distribution of respondents by their views on LIS improves performance of lab investigation

Figure 3 shows that (55.9% + 38.2%) = 94.1% agreed, (0%+1.5%) = 1.5% disagreed, 1 (1.5%) neutral, and 2 
(2.9%) non-responding response to question that LIS improves the performance of the lab investigations. 
Strongly agree and partially agree were considered as agreed; Partially disagree and strongly disagree were 
considered as disagreed.

Table 3 Responses on working experience of staffs working with LIS (n=68)

Table 3 shows the working experience of staff working with LIS. Maximum staffs 54 (79.4%) had >2 years of 
experience, 9 (13.2%) of <1 year and 5(7.4%) of 1-2 years of experience of working with the laboratory system.

Table 4 Relationship between educational status and satisfaction of the respondents about LIS

Table 4 shows the association between education and satisfaction is statistically insignificant (Chi squared value 
is 0.632, p value is equal to 0.4266).

Table 5 Relationship between sex status and satisfaction of the respondents about LIS

Table 5 revealed that the the association between sex and satisfaction is statistically significant (Chi squared value 
is 5.365, p value equals to 0.0205).

During the study, respondents provided valuable comments and suggestions regarding the newly established LIS 
in AFIP. Approximately 44% of the respondents shared their views. Some expressed satisfaction with the system's 
understandability, performance, and benefits for both lab personnel and patients. However, concerns were raised 
regarding issues such as data collection procedures, temporary unavailability of power supply, internet or server 
functions, incorrect information from test sample containers, and the need for better data preservation. Other 
suggestions included connecting the LIS with other military hospitals, improving sample transportation, 
introducing an auto signature system, enhancing training opportunities, enabling online report delivery, and 
improving the speed, capacity, and storage of computer systems. Additionally, requests were made for the 
introduction of e-mail report delivery and administrative permission for necessary system improvements.

Overall, this study highlighted a high level of satisfaction among lab personnel using the LIS in the Armed Forces 
Institute of Pathology. However, it also identified areas for improvement, including data collection processes, 
system reliability, and communication between different military hospitals. The feedback and suggestions 

provided by the respondents will play a crucial role in enhancing the usability and effectiveness of the LIS in 
AFIP, ultimately benefiting both lab personnel and patients.

Discussion

There is ample research on EHR usability while there is little information on the usability of laboratory 
information systems (LISs). Furthermore, LISs facilitate the timely provision of a getting the information needed 
by physicians to make patient care decisions. 

Out of 68 interviewees only 30 (44%) put their comments in the suggestion part of the questionnaire. Many of 
them remained silent to give any comment despite assuring in questionnaire that nothing will happen in their 
career if they comment. This might be a cultural issue since study place was in a military institution. In the study, 
a total of 58 (85.3%) respondents said that the system could be able to show data of previous period of same tests 
and 10 (14.7%) said the system can’t retrieve the data properly. Either the retrieval function is N/A for that 
respondent or really sometime LIS failed to retrieve the previous data properly. It may show the summation 
picture of the same tests of previous time but not the whole tests of individual patient of previous time instantly.

Respondents of this study were from different departments which includes Microbiology and Immunology-14 
(20.6%), Histopathology-14 (20.6%), Administration group-19 (27.9%), Biochemistry and Haematology both 
had 7 (10.3%) and 4 (5.9%) were from Clinical pathology, and 3 (4.4%) were from Blood Transfusion department. 
In contrast with another study, considering occupation, the main group of the users were grade II laboratory 
technicians (47.4%), followed by grade I laboratory technicians (19.0%), administrative workers (16.0%), 
phlebotomists (9.0%), department supervisors (5.2%), and pathologist (3.4%) (6). 

While this study demonstrated high levels of satisfaction among the staff members utilizing the LIS, it is 
important to note that other research, such as the study by Mathew and Marc (2017) on the usability evaluation of 
laboratory information systems, highlighted overall dissatisfaction with LIS usability (6). Conversely, the 
evaluation of the LIS in two hospitals yielded positive results among laboratory staff (7). The study also revealed 
that a majority of respondents (88.2%) agreed that the LIS improved performance, with a significant proportion 
acknowledging its role in facilitating sample distribution (81.1%). These findings align with another study, which 
reported similar agreement levels regarding sample distribution (6). The mean age of the respondents was 34.59 
years (SD ± 8.808), with the majority falling within the 31-40 year’ age group (45.6%). In terms of gender, 70.6% 
of respondents were male, while 29.4% were female. In contrast, another study (6) reported that 53.4% of 
respondents were female, with the majority falling within the age groups of <30 years and 31-40 years (6). 
However, 7.4% of respondents did not provide a response. In contrast, a previous study indicated that 98% of 
users rated their satisfaction with the overall service of the Laboratory as 3 or higher (8).

This study found most of the staff working with LIS for laboratory service were satisfied and they agreed that the 
system is beneficial for patients and lab personnel, but research work accomplished on ‘Usability Evaluation of 
Laboratory Information Systems (7)’ includes total number of 446 usability surveys, and finally study results 
indicate that overall usability of LISs is not satisfactory. But they studied Evaluating the Usability of the 
Laboratory Information System (LIS) in two hospitals and found positive results among lab staff (7). 
Furthermore, there are a few technical issues raised by lab personnel, for example, the system stops working due 
to poor internet connection and temporary unavailability of power supply. Limitation of data storage and 
preservation is also a key issue. Regular user training, system support and maintenance was a concern from lab 
personnel as well. 

Some departments manually report lab test results, while all departments test results should report automatically. 
They need to get the test result directly from analyzer to computer to increase the accuracy and efficiency of the 
test results. To enable this feature, proper software and hardware integration is highly required. It is difficult to 
correct any error after printing the final reports. In the current system, if there is any correction needed, when 
observation and tick sign removed, printed report come out with blank space with the electronic signature only. 
There should be an option to hold the report without printing the paper with an electronic signature at the stage of 
finalization. There is a growing demand to send test reports to the patient via email. Administrative permission is 
required to introduce this service among patients in AFIP. Online availability of lab reports is also a concern 
among lab personnel. Since the study took place in a military institution, results of the study might be influenced 
by the context. Further studies are needed apart from the military institution, to find other insights to improve 
other avenues for further providers’ satisfaction.

Conclusions

In the era of digitalization, advancements in medical science and information technology have led to the 
emergence of Hospital Information Management Systems (HIMS), including Laboratory Information Systems 
(LIS). These systems assist doctors in efficiently managing patients by providing quick and accurate test results. 
As patient loads continue to increase, pathological laboratories face the challenge of managing the influx of 
patients. To address this, various technologies have been developed to ease the workload. In 2017, the Armed 
Forces Institute of Pathology (AFIP) in Dhaka implemented a laboratory software called LIS. This study, 
conducted at AFIP, aimed to identify factors influencing the satisfaction of staff members working with the newly 
established LIS. The findings revealed high satisfaction levels among staff using the LIS for laboratory services. 
Further studies are recommended to explore additional insights for enhancing provider satisfaction and to gather 
the perspectives of clients and patients regarding the LIS, which were not included in this study.
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Working experience Frequency Percent 

<1 year 9 13.2 
1-2 years 5 7.4 
>2years 54 79.4 

Total 68 100.0 

Educational Status of 
responds  

Dissatisfied  Satisfied  Total  

Graduate  05 34 39 

Post -graduation  02 27 29 

Total  07 61 68 

Sexual Status of responds Dissatisfied Satisfied Total 

Male 04 44 48 

Female 07 17 24 

Total 11 61 68 



July 2023;1(1):                                      Haque   et  al

Page 37

An information system comprises people, procedures, software, hardware, and data. A Hospital Information 
System (HIS) is a computer-based patient record system that encompasses various modules supporting clinical 
workflows. LIS is one of the components within an HIS. It is a computer-based system designed to manage 
different aspects of a medical laboratory, including inputting, processing, and storing lab information and data. 
LIS facilitates the timely provision of the information needed by physicians to make patient care decisions. Its 
functionalities include receiving orders and collecting specimens, processing orders, creating testing work orders, 
interfacing with lab equipment, conducting actual testing, generating transmitted results, and producing 
management reports (2).

While LIS and Laboratory Information Management System (LIMS) are often used interchangeably, LIS 
typically focuses on clinical operations, whereas LIMS encompasses other fields such as public health, 
pharmaceuticals, research and development, manufacturing, food and beverage, forensics, and chemicals (3). The 
modern LIS has evolved to incorporate new functionalities, such as configurable clinical decision support rules, 
system integration, laboratory outreach tools, and support for point-of-care testing (POCT) data. Some LIS 
modules are now integrated into Electronic Medical Record (EMR) and Electronic Health Record (EHR) systems, 
offering enterprise-wide solutions that cover multiple aspects of laboratory management (4).

The distinction between LIS and LIMS has blurred in recent years, with vendors using the "LIMS" acronym to 
market their clinical laboratory data management systems (5). These advancements highlight the evolving nature 
of LIS and its significance in streamlining laboratory operations and improving patient care. Armed Forces 
Institute of Pathology (AFIP) Dhaka endeavoring ceaselessly for laboratory automation and started in 2014. It 
started providing service through the software laboratory information system (LIS) to all departments since 2017. 
A busy medical lab may have hundreds of patients each week. It can be very difficult to keep all this information 
organized, but a LIS does just that. A LIS helps to keep all this information organized, which is vitally important 
for a medical lab to run smoothly. There is ample research regarding Electronic Health Record (EHR) usability, 
but very little information about the usability of laboratory information systems (LISs). It is a big question how it 
is going on with provider’s satisfaction, challenges and limitations faced by the staffs or providers this study may 
find all those points regarding the new lab automation system and ultimately can help to implement this system 
in all other CMHs of Bangladesh Armed Forces. 

Methods and Materials 

This study used cross-sectional analytic method. It included all the providers at the Armed Forces Institute of 
Pathology (AFIP) who were involved with the Laboratory Information System (LIS). Data were collected through 
multiple visits and questionnaires from November 2017 to July 2018. The participants were staff members from 
various departments at AFIP, including Microbiology and Immunology, Histopathology, Biochemistry, 
Hematology, Clinical pathology, and Blood Transfusion. Those not involved with LIS and new staff members 
with less than 2 months of experience were excluded from the study. Initially, there were 70 staff members 
providing laboratory services with LIS, but 2 were missed due to transfers, resulting in a final sample size of 68. 
This sample represented the entire population, as the study used total population sampling, which examines the 
entire population as a purposive sampling technique.

A self-administered semi-structured questionnaire was developed in English through collaboration with a 
knowledgeable guide. Valuable input and guidance helped refine the questionnaire. It underwent a pretesting 
phase at AFIP to assess wording, sequence, and suitability based on feedback from a small group, leading to 
necessary modifications for clarity and effectiveness with the intended respondents. Due to the busy schedules 

and concerns about potential career implications, the researcher had to make multiple visits to each individual to 
collect the questionnaires. After data collection, the information was checked, cleaned, and entered into a 
computer program (SPSS) for analysis. The analysis was conducted using SPSS-25.

Results

The study involved approximately 70 personnel utilizing the Laboratory Information System (LIS) for patient 
pathological tests. A total of 68 completed questionnaires were collected, with 2 individuals excluded due to 
transfer. The data were analyzed using SPSS version 25. The findings are stated in following tables and figures:

Table 1 Distribution of respondents by their knowledge of computer skills (n=68)

Table 1 revealed that among the respondents, 30 (44.1%) have good computer knowledge, 21 (30.9%) average 
and 17 (25%) poor computer knowledge.

Table 2 Distribution of respondents by training mode of respondents in LIS (n=68)

Table 2 described the way of training respondents gained regarding LIS. Staff working with LIS trained by 
software company 5 (7.4%), by Armed Forces Institute of Pathology (AFIP) 39 (57.4%), self-trained 17 (25%), 
self + AFIP 7(10.3%).

Figure 1 Distribution of respondents by their sex

Figure 1 shows the distribution of respondents by sex. Among the respondents 48 (70.6%) were male and 20 
(29.4%) were female. The male and female ratio was 2.4.

The findings revealed that a majority of the respondents (89.7%) expressed satisfaction with the LIS, while a 
small proportion (2.9%) reported dissatisfaction.

Figure 2 Distribution of respondents by their overall satisfaction level regarding LIS

Figure 2 revealed that direct responses from the respondents to a single question about overall satisfaction 
regarding LIS activities. Here all 68 staff’s responses to satisfaction grading in ascending order- very poor (1), 
poor (2), average (3), good (4), very good (5) in questionnaire. It reveals satisfaction - very good 19 (27.9%), good 
28 (41.2%), average 15 (22.1%), poor 1 (1.5%), very poor 5 (7.4%). For easy understanding if satisfaction defined 
as satisfied= (good + very good), average, and dissatisfied= (poor+ very poor) then satisfied were 47 (69.1%), 
average 15 (22.1%), and dissatisfied were 6 (8.9%).

Figure 3 Distribution of respondents by their views on LIS improves performance of lab investigation

Figure 3 shows that (55.9% + 38.2%) = 94.1% agreed, (0%+1.5%) = 1.5% disagreed, 1 (1.5%) neutral, and 2 
(2.9%) non-responding response to question that LIS improves the performance of the lab investigations. 
Strongly agree and partially agree were considered as agreed; Partially disagree and strongly disagree were 
considered as disagreed.

Table 3 Responses on working experience of staffs working with LIS (n=68)

Table 3 shows the working experience of staff working with LIS. Maximum staffs 54 (79.4%) had >2 years of 
experience, 9 (13.2%) of <1 year and 5(7.4%) of 1-2 years of experience of working with the laboratory system.

Table 4 Relationship between educational status and satisfaction of the respondents about LIS

Table 4 shows the association between education and satisfaction is statistically insignificant (Chi squared value 
is 0.632, p value is equal to 0.4266).

Table 5 Relationship between sex status and satisfaction of the respondents about LIS

Table 5 revealed that the the association between sex and satisfaction is statistically significant (Chi squared value 
is 5.365, p value equals to 0.0205).

During the study, respondents provided valuable comments and suggestions regarding the newly established LIS 
in AFIP. Approximately 44% of the respondents shared their views. Some expressed satisfaction with the system's 
understandability, performance, and benefits for both lab personnel and patients. However, concerns were raised 
regarding issues such as data collection procedures, temporary unavailability of power supply, internet or server 
functions, incorrect information from test sample containers, and the need for better data preservation. Other 
suggestions included connecting the LIS with other military hospitals, improving sample transportation, 
introducing an auto signature system, enhancing training opportunities, enabling online report delivery, and 
improving the speed, capacity, and storage of computer systems. Additionally, requests were made for the 
introduction of e-mail report delivery and administrative permission for necessary system improvements.

Overall, this study highlighted a high level of satisfaction among lab personnel using the LIS in the Armed Forces 
Institute of Pathology. However, it also identified areas for improvement, including data collection processes, 
system reliability, and communication between different military hospitals. The feedback and suggestions 

provided by the respondents will play a crucial role in enhancing the usability and effectiveness of the LIS in 
AFIP, ultimately benefiting both lab personnel and patients.

Discussion

There is ample research on EHR usability while there is little information on the usability of laboratory 
information systems (LISs). Furthermore, LISs facilitate the timely provision of a getting the information needed 
by physicians to make patient care decisions. 

Out of 68 interviewees only 30 (44%) put their comments in the suggestion part of the questionnaire. Many of 
them remained silent to give any comment despite assuring in questionnaire that nothing will happen in their 
career if they comment. This might be a cultural issue since study place was in a military institution. In the study, 
a total of 58 (85.3%) respondents said that the system could be able to show data of previous period of same tests 
and 10 (14.7%) said the system can’t retrieve the data properly. Either the retrieval function is N/A for that 
respondent or really sometime LIS failed to retrieve the previous data properly. It may show the summation 
picture of the same tests of previous time but not the whole tests of individual patient of previous time instantly.

Respondents of this study were from different departments which includes Microbiology and Immunology-14 
(20.6%), Histopathology-14 (20.6%), Administration group-19 (27.9%), Biochemistry and Haematology both 
had 7 (10.3%) and 4 (5.9%) were from Clinical pathology, and 3 (4.4%) were from Blood Transfusion department. 
In contrast with another study, considering occupation, the main group of the users were grade II laboratory 
technicians (47.4%), followed by grade I laboratory technicians (19.0%), administrative workers (16.0%), 
phlebotomists (9.0%), department supervisors (5.2%), and pathologist (3.4%) (6). 

While this study demonstrated high levels of satisfaction among the staff members utilizing the LIS, it is 
important to note that other research, such as the study by Mathew and Marc (2017) on the usability evaluation of 
laboratory information systems, highlighted overall dissatisfaction with LIS usability (6). Conversely, the 
evaluation of the LIS in two hospitals yielded positive results among laboratory staff (7). The study also revealed 
that a majority of respondents (88.2%) agreed that the LIS improved performance, with a significant proportion 
acknowledging its role in facilitating sample distribution (81.1%). These findings align with another study, which 
reported similar agreement levels regarding sample distribution (6). The mean age of the respondents was 34.59 
years (SD ± 8.808), with the majority falling within the 31-40 year’ age group (45.6%). In terms of gender, 70.6% 
of respondents were male, while 29.4% were female. In contrast, another study (6) reported that 53.4% of 
respondents were female, with the majority falling within the age groups of <30 years and 31-40 years (6). 
However, 7.4% of respondents did not provide a response. In contrast, a previous study indicated that 98% of 
users rated their satisfaction with the overall service of the Laboratory as 3 or higher (8).

This study found most of the staff working with LIS for laboratory service were satisfied and they agreed that the 
system is beneficial for patients and lab personnel, but research work accomplished on ‘Usability Evaluation of 
Laboratory Information Systems (7)’ includes total number of 446 usability surveys, and finally study results 
indicate that overall usability of LISs is not satisfactory. But they studied Evaluating the Usability of the 
Laboratory Information System (LIS) in two hospitals and found positive results among lab staff (7). 
Furthermore, there are a few technical issues raised by lab personnel, for example, the system stops working due 
to poor internet connection and temporary unavailability of power supply. Limitation of data storage and 
preservation is also a key issue. Regular user training, system support and maintenance was a concern from lab 
personnel as well. 

Some departments manually report lab test results, while all departments test results should report automatically. 
They need to get the test result directly from analyzer to computer to increase the accuracy and efficiency of the 
test results. To enable this feature, proper software and hardware integration is highly required. It is difficult to 
correct any error after printing the final reports. In the current system, if there is any correction needed, when 
observation and tick sign removed, printed report come out with blank space with the electronic signature only. 
There should be an option to hold the report without printing the paper with an electronic signature at the stage of 
finalization. There is a growing demand to send test reports to the patient via email. Administrative permission is 
required to introduce this service among patients in AFIP. Online availability of lab reports is also a concern 
among lab personnel. Since the study took place in a military institution, results of the study might be influenced 
by the context. Further studies are needed apart from the military institution, to find other insights to improve 
other avenues for further providers’ satisfaction.

Conclusions

In the era of digitalization, advancements in medical science and information technology have led to the 
emergence of Hospital Information Management Systems (HIMS), including Laboratory Information Systems 
(LIS). These systems assist doctors in efficiently managing patients by providing quick and accurate test results. 
As patient loads continue to increase, pathological laboratories face the challenge of managing the influx of 
patients. To address this, various technologies have been developed to ease the workload. In 2017, the Armed 
Forces Institute of Pathology (AFIP) in Dhaka implemented a laboratory software called LIS. This study, 
conducted at AFIP, aimed to identify factors influencing the satisfaction of staff members working with the newly 
established LIS. The findings revealed high satisfaction levels among staff using the LIS for laboratory services. 
Further studies are recommended to explore additional insights for enhancing provider satisfaction and to gather 
the perspectives of clients and patients regarding the LIS, which were not included in this study.
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An information system comprises people, procedures, software, hardware, and data. A Hospital Information 
System (HIS) is a computer-based patient record system that encompasses various modules supporting clinical 
workflows. LIS is one of the components within an HIS. It is a computer-based system designed to manage 
different aspects of a medical laboratory, including inputting, processing, and storing lab information and data. 
LIS facilitates the timely provision of the information needed by physicians to make patient care decisions. Its 
functionalities include receiving orders and collecting specimens, processing orders, creating testing work orders, 
interfacing with lab equipment, conducting actual testing, generating transmitted results, and producing 
management reports (2).

While LIS and Laboratory Information Management System (LIMS) are often used interchangeably, LIS 
typically focuses on clinical operations, whereas LIMS encompasses other fields such as public health, 
pharmaceuticals, research and development, manufacturing, food and beverage, forensics, and chemicals (3). The 
modern LIS has evolved to incorporate new functionalities, such as configurable clinical decision support rules, 
system integration, laboratory outreach tools, and support for point-of-care testing (POCT) data. Some LIS 
modules are now integrated into Electronic Medical Record (EMR) and Electronic Health Record (EHR) systems, 
offering enterprise-wide solutions that cover multiple aspects of laboratory management (4).

The distinction between LIS and LIMS has blurred in recent years, with vendors using the "LIMS" acronym to 
market their clinical laboratory data management systems (5). These advancements highlight the evolving nature 
of LIS and its significance in streamlining laboratory operations and improving patient care. Armed Forces 
Institute of Pathology (AFIP) Dhaka endeavoring ceaselessly for laboratory automation and started in 2014. It 
started providing service through the software laboratory information system (LIS) to all departments since 2017. 
A busy medical lab may have hundreds of patients each week. It can be very difficult to keep all this information 
organized, but a LIS does just that. A LIS helps to keep all this information organized, which is vitally important 
for a medical lab to run smoothly. There is ample research regarding Electronic Health Record (EHR) usability, 
but very little information about the usability of laboratory information systems (LISs). It is a big question how it 
is going on with provider’s satisfaction, challenges and limitations faced by the staffs or providers this study may 
find all those points regarding the new lab automation system and ultimately can help to implement this system 
in all other CMHs of Bangladesh Armed Forces. 

Methods and Materials 

This study used cross-sectional analytic method. It included all the providers at the Armed Forces Institute of 
Pathology (AFIP) who were involved with the Laboratory Information System (LIS). Data were collected through 
multiple visits and questionnaires from November 2017 to July 2018. The participants were staff members from 
various departments at AFIP, including Microbiology and Immunology, Histopathology, Biochemistry, 
Hematology, Clinical pathology, and Blood Transfusion. Those not involved with LIS and new staff members 
with less than 2 months of experience were excluded from the study. Initially, there were 70 staff members 
providing laboratory services with LIS, but 2 were missed due to transfers, resulting in a final sample size of 68. 
This sample represented the entire population, as the study used total population sampling, which examines the 
entire population as a purposive sampling technique.

A self-administered semi-structured questionnaire was developed in English through collaboration with a 
knowledgeable guide. Valuable input and guidance helped refine the questionnaire. It underwent a pretesting 
phase at AFIP to assess wording, sequence, and suitability based on feedback from a small group, leading to 
necessary modifications for clarity and effectiveness with the intended respondents. Due to the busy schedules 

and concerns about potential career implications, the researcher had to make multiple visits to each individual to 
collect the questionnaires. After data collection, the information was checked, cleaned, and entered into a 
computer program (SPSS) for analysis. The analysis was conducted using SPSS-25.

Results

The study involved approximately 70 personnel utilizing the Laboratory Information System (LIS) for patient 
pathological tests. A total of 68 completed questionnaires were collected, with 2 individuals excluded due to 
transfer. The data were analyzed using SPSS version 25. The findings are stated in following tables and figures:

Table 1 Distribution of respondents by their knowledge of computer skills (n=68)

Table 1 revealed that among the respondents, 30 (44.1%) have good computer knowledge, 21 (30.9%) average 
and 17 (25%) poor computer knowledge.

Table 2 Distribution of respondents by training mode of respondents in LIS (n=68)

Table 2 described the way of training respondents gained regarding LIS. Staff working with LIS trained by 
software company 5 (7.4%), by Armed Forces Institute of Pathology (AFIP) 39 (57.4%), self-trained 17 (25%), 
self + AFIP 7(10.3%).

Figure 1 Distribution of respondents by their sex

Figure 1 shows the distribution of respondents by sex. Among the respondents 48 (70.6%) were male and 20 
(29.4%) were female. The male and female ratio was 2.4.

The findings revealed that a majority of the respondents (89.7%) expressed satisfaction with the LIS, while a 
small proportion (2.9%) reported dissatisfaction.

Figure 2 Distribution of respondents by their overall satisfaction level regarding LIS

Figure 2 revealed that direct responses from the respondents to a single question about overall satisfaction 
regarding LIS activities. Here all 68 staff’s responses to satisfaction grading in ascending order- very poor (1), 
poor (2), average (3), good (4), very good (5) in questionnaire. It reveals satisfaction - very good 19 (27.9%), good 
28 (41.2%), average 15 (22.1%), poor 1 (1.5%), very poor 5 (7.4%). For easy understanding if satisfaction defined 
as satisfied= (good + very good), average, and dissatisfied= (poor+ very poor) then satisfied were 47 (69.1%), 
average 15 (22.1%), and dissatisfied were 6 (8.9%).

Figure 3 Distribution of respondents by their views on LIS improves performance of lab investigation

Figure 3 shows that (55.9% + 38.2%) = 94.1% agreed, (0%+1.5%) = 1.5% disagreed, 1 (1.5%) neutral, and 2 
(2.9%) non-responding response to question that LIS improves the performance of the lab investigations. 
Strongly agree and partially agree were considered as agreed; Partially disagree and strongly disagree were 
considered as disagreed.
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Table 3 Responses on working experience of staffs working with LIS (n=68)

Table 3 shows the working experience of staff working with LIS. Maximum staffs 54 (79.4%) had >2 years of 
experience, 9 (13.2%) of <1 year and 5(7.4%) of 1-2 years of experience of working with the laboratory system.

Table 4 Relationship between educational status and satisfaction of the respondents about LIS

Table 4 shows the association between education and satisfaction is statistically insignificant (Chi squared value 
is 0.632, p value is equal to 0.4266).

Table 5 Relationship between sex status and satisfaction of the respondents about LIS

Table 5 revealed that the the association between sex and satisfaction is statistically significant (Chi squared value 
is 5.365, p value equals to 0.0205).

During the study, respondents provided valuable comments and suggestions regarding the newly established LIS 
in AFIP. Approximately 44% of the respondents shared their views. Some expressed satisfaction with the system's 
understandability, performance, and benefits for both lab personnel and patients. However, concerns were raised 
regarding issues such as data collection procedures, temporary unavailability of power supply, internet or server 
functions, incorrect information from test sample containers, and the need for better data preservation. Other 
suggestions included connecting the LIS with other military hospitals, improving sample transportation, 
introducing an auto signature system, enhancing training opportunities, enabling online report delivery, and 
improving the speed, capacity, and storage of computer systems. Additionally, requests were made for the 
introduction of e-mail report delivery and administrative permission for necessary system improvements.

Overall, this study highlighted a high level of satisfaction among lab personnel using the LIS in the Armed Forces 
Institute of Pathology. However, it also identified areas for improvement, including data collection processes, 
system reliability, and communication between different military hospitals. The feedback and suggestions 

provided by the respondents will play a crucial role in enhancing the usability and effectiveness of the LIS in 
AFIP, ultimately benefiting both lab personnel and patients.

Discussion

There is ample research on EHR usability while there is little information on the usability of laboratory 
information systems (LISs). Furthermore, LISs facilitate the timely provision of a getting the information needed 
by physicians to make patient care decisions. 

Out of 68 interviewees only 30 (44%) put their comments in the suggestion part of the questionnaire. Many of 
them remained silent to give any comment despite assuring in questionnaire that nothing will happen in their 
career if they comment. This might be a cultural issue since study place was in a military institution. In the study, 
a total of 58 (85.3%) respondents said that the system could be able to show data of previous period of same tests 
and 10 (14.7%) said the system can’t retrieve the data properly. Either the retrieval function is N/A for that 
respondent or really sometime LIS failed to retrieve the previous data properly. It may show the summation 
picture of the same tests of previous time but not the whole tests of individual patient of previous time instantly.

Respondents of this study were from different departments which includes Microbiology and Immunology-14 
(20.6%), Histopathology-14 (20.6%), Administration group-19 (27.9%), Biochemistry and Haematology both 
had 7 (10.3%) and 4 (5.9%) were from Clinical pathology, and 3 (4.4%) were from Blood Transfusion department. 
In contrast with another study, considering occupation, the main group of the users were grade II laboratory 
technicians (47.4%), followed by grade I laboratory technicians (19.0%), administrative workers (16.0%), 
phlebotomists (9.0%), department supervisors (5.2%), and pathologist (3.4%) (6). 

While this study demonstrated high levels of satisfaction among the staff members utilizing the LIS, it is 
important to note that other research, such as the study by Mathew and Marc (2017) on the usability evaluation of 
laboratory information systems, highlighted overall dissatisfaction with LIS usability (6). Conversely, the 
evaluation of the LIS in two hospitals yielded positive results among laboratory staff (7). The study also revealed 
that a majority of respondents (88.2%) agreed that the LIS improved performance, with a significant proportion 
acknowledging its role in facilitating sample distribution (81.1%). These findings align with another study, which 
reported similar agreement levels regarding sample distribution (6). The mean age of the respondents was 34.59 
years (SD ± 8.808), with the majority falling within the 31-40 year’ age group (45.6%). In terms of gender, 70.6% 
of respondents were male, while 29.4% were female. In contrast, another study (6) reported that 53.4% of 
respondents were female, with the majority falling within the age groups of <30 years and 31-40 years (6). 
However, 7.4% of respondents did not provide a response. In contrast, a previous study indicated that 98% of 
users rated their satisfaction with the overall service of the Laboratory as 3 or higher (8).

This study found most of the staff working with LIS for laboratory service were satisfied and they agreed that the 
system is beneficial for patients and lab personnel, but research work accomplished on ‘Usability Evaluation of 
Laboratory Information Systems (7)’ includes total number of 446 usability surveys, and finally study results 
indicate that overall usability of LISs is not satisfactory. But they studied Evaluating the Usability of the 
Laboratory Information System (LIS) in two hospitals and found positive results among lab staff (7). 
Furthermore, there are a few technical issues raised by lab personnel, for example, the system stops working due 
to poor internet connection and temporary unavailability of power supply. Limitation of data storage and 
preservation is also a key issue. Regular user training, system support and maintenance was a concern from lab 
personnel as well. 

Some departments manually report lab test results, while all departments test results should report automatically. 
They need to get the test result directly from analyzer to computer to increase the accuracy and efficiency of the 
test results. To enable this feature, proper software and hardware integration is highly required. It is difficult to 
correct any error after printing the final reports. In the current system, if there is any correction needed, when 
observation and tick sign removed, printed report come out with blank space with the electronic signature only. 
There should be an option to hold the report without printing the paper with an electronic signature at the stage of 
finalization. There is a growing demand to send test reports to the patient via email. Administrative permission is 
required to introduce this service among patients in AFIP. Online availability of lab reports is also a concern 
among lab personnel. Since the study took place in a military institution, results of the study might be influenced 
by the context. Further studies are needed apart from the military institution, to find other insights to improve 
other avenues for further providers’ satisfaction.

Conclusions

In the era of digitalization, advancements in medical science and information technology have led to the 
emergence of Hospital Information Management Systems (HIMS), including Laboratory Information Systems 
(LIS). These systems assist doctors in efficiently managing patients by providing quick and accurate test results. 
As patient loads continue to increase, pathological laboratories face the challenge of managing the influx of 
patients. To address this, various technologies have been developed to ease the workload. In 2017, the Armed 
Forces Institute of Pathology (AFIP) in Dhaka implemented a laboratory software called LIS. This study, 
conducted at AFIP, aimed to identify factors influencing the satisfaction of staff members working with the newly 
established LIS. The findings revealed high satisfaction levels among staff using the LIS for laboratory services. 
Further studies are recommended to explore additional insights for enhancing provider satisfaction and to gather 
the perspectives of clients and patients regarding the LIS, which were not included in this study.
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An information system comprises people, procedures, software, hardware, and data. A Hospital Information 
System (HIS) is a computer-based patient record system that encompasses various modules supporting clinical 
workflows. LIS is one of the components within an HIS. It is a computer-based system designed to manage 
different aspects of a medical laboratory, including inputting, processing, and storing lab information and data. 
LIS facilitates the timely provision of the information needed by physicians to make patient care decisions. Its 
functionalities include receiving orders and collecting specimens, processing orders, creating testing work orders, 
interfacing with lab equipment, conducting actual testing, generating transmitted results, and producing 
management reports (2).

While LIS and Laboratory Information Management System (LIMS) are often used interchangeably, LIS 
typically focuses on clinical operations, whereas LIMS encompasses other fields such as public health, 
pharmaceuticals, research and development, manufacturing, food and beverage, forensics, and chemicals (3). The 
modern LIS has evolved to incorporate new functionalities, such as configurable clinical decision support rules, 
system integration, laboratory outreach tools, and support for point-of-care testing (POCT) data. Some LIS 
modules are now integrated into Electronic Medical Record (EMR) and Electronic Health Record (EHR) systems, 
offering enterprise-wide solutions that cover multiple aspects of laboratory management (4).

The distinction between LIS and LIMS has blurred in recent years, with vendors using the "LIMS" acronym to 
market their clinical laboratory data management systems (5). These advancements highlight the evolving nature 
of LIS and its significance in streamlining laboratory operations and improving patient care. Armed Forces 
Institute of Pathology (AFIP) Dhaka endeavoring ceaselessly for laboratory automation and started in 2014. It 
started providing service through the software laboratory information system (LIS) to all departments since 2017. 
A busy medical lab may have hundreds of patients each week. It can be very difficult to keep all this information 
organized, but a LIS does just that. A LIS helps to keep all this information organized, which is vitally important 
for a medical lab to run smoothly. There is ample research regarding Electronic Health Record (EHR) usability, 
but very little information about the usability of laboratory information systems (LISs). It is a big question how it 
is going on with provider’s satisfaction, challenges and limitations faced by the staffs or providers this study may 
find all those points regarding the new lab automation system and ultimately can help to implement this system 
in all other CMHs of Bangladesh Armed Forces. 

Methods and Materials 

This study used cross-sectional analytic method. It included all the providers at the Armed Forces Institute of 
Pathology (AFIP) who were involved with the Laboratory Information System (LIS). Data were collected through 
multiple visits and questionnaires from November 2017 to July 2018. The participants were staff members from 
various departments at AFIP, including Microbiology and Immunology, Histopathology, Biochemistry, 
Hematology, Clinical pathology, and Blood Transfusion. Those not involved with LIS and new staff members 
with less than 2 months of experience were excluded from the study. Initially, there were 70 staff members 
providing laboratory services with LIS, but 2 were missed due to transfers, resulting in a final sample size of 68. 
This sample represented the entire population, as the study used total population sampling, which examines the 
entire population as a purposive sampling technique.

A self-administered semi-structured questionnaire was developed in English through collaboration with a 
knowledgeable guide. Valuable input and guidance helped refine the questionnaire. It underwent a pretesting 
phase at AFIP to assess wording, sequence, and suitability based on feedback from a small group, leading to 
necessary modifications for clarity and effectiveness with the intended respondents. Due to the busy schedules 

and concerns about potential career implications, the researcher had to make multiple visits to each individual to 
collect the questionnaires. After data collection, the information was checked, cleaned, and entered into a 
computer program (SPSS) for analysis. The analysis was conducted using SPSS-25.

Results

The study involved approximately 70 personnel utilizing the Laboratory Information System (LIS) for patient 
pathological tests. A total of 68 completed questionnaires were collected, with 2 individuals excluded due to 
transfer. The data were analyzed using SPSS version 25. The findings are stated in following tables and figures:

Table 1 Distribution of respondents by their knowledge of computer skills (n=68)

Table 1 revealed that among the respondents, 30 (44.1%) have good computer knowledge, 21 (30.9%) average 
and 17 (25%) poor computer knowledge.

Table 2 Distribution of respondents by training mode of respondents in LIS (n=68)

Table 2 described the way of training respondents gained regarding LIS. Staff working with LIS trained by 
software company 5 (7.4%), by Armed Forces Institute of Pathology (AFIP) 39 (57.4%), self-trained 17 (25%), 
self + AFIP 7(10.3%).

Figure 1 Distribution of respondents by their sex

Figure 1 shows the distribution of respondents by sex. Among the respondents 48 (70.6%) were male and 20 
(29.4%) were female. The male and female ratio was 2.4.

The findings revealed that a majority of the respondents (89.7%) expressed satisfaction with the LIS, while a 
small proportion (2.9%) reported dissatisfaction.

Figure 2 Distribution of respondents by their overall satisfaction level regarding LIS

Figure 2 revealed that direct responses from the respondents to a single question about overall satisfaction 
regarding LIS activities. Here all 68 staff’s responses to satisfaction grading in ascending order- very poor (1), 
poor (2), average (3), good (4), very good (5) in questionnaire. It reveals satisfaction - very good 19 (27.9%), good 
28 (41.2%), average 15 (22.1%), poor 1 (1.5%), very poor 5 (7.4%). For easy understanding if satisfaction defined 
as satisfied= (good + very good), average, and dissatisfied= (poor+ very poor) then satisfied were 47 (69.1%), 
average 15 (22.1%), and dissatisfied were 6 (8.9%).

Figure 3 Distribution of respondents by their views on LIS improves performance of lab investigation

Figure 3 shows that (55.9% + 38.2%) = 94.1% agreed, (0%+1.5%) = 1.5% disagreed, 1 (1.5%) neutral, and 2 
(2.9%) non-responding response to question that LIS improves the performance of the lab investigations. 
Strongly agree and partially agree were considered as agreed; Partially disagree and strongly disagree were 
considered as disagreed.
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Table 3 Responses on working experience of staffs working with LIS (n=68)

Table 3 shows the working experience of staff working with LIS. Maximum staffs 54 (79.4%) had >2 years of 
experience, 9 (13.2%) of <1 year and 5(7.4%) of 1-2 years of experience of working with the laboratory system.

Table 4 Relationship between educational status and satisfaction of the respondents about LIS

Table 4 shows the association between education and satisfaction is statistically insignificant (Chi squared value 
is 0.632, p value is equal to 0.4266).

Table 5 Relationship between sex status and satisfaction of the respondents about LIS

Table 5 revealed that the the association between sex and satisfaction is statistically significant (Chi squared value 
is 5.365, p value equals to 0.0205).

During the study, respondents provided valuable comments and suggestions regarding the newly established LIS 
in AFIP. Approximately 44% of the respondents shared their views. Some expressed satisfaction with the system's 
understandability, performance, and benefits for both lab personnel and patients. However, concerns were raised 
regarding issues such as data collection procedures, temporary unavailability of power supply, internet or server 
functions, incorrect information from test sample containers, and the need for better data preservation. Other 
suggestions included connecting the LIS with other military hospitals, improving sample transportation, 
introducing an auto signature system, enhancing training opportunities, enabling online report delivery, and 
improving the speed, capacity, and storage of computer systems. Additionally, requests were made for the 
introduction of e-mail report delivery and administrative permission for necessary system improvements.

Overall, this study highlighted a high level of satisfaction among lab personnel using the LIS in the Armed Forces 
Institute of Pathology. However, it also identified areas for improvement, including data collection processes, 
system reliability, and communication between different military hospitals. The feedback and suggestions 

provided by the respondents will play a crucial role in enhancing the usability and effectiveness of the LIS in 
AFIP, ultimately benefiting both lab personnel and patients.

Discussion

There is ample research on EHR usability while there is little information on the usability of laboratory 
information systems (LISs). Furthermore, LISs facilitate the timely provision of a getting the information needed 
by physicians to make patient care decisions. 

Out of 68 interviewees only 30 (44%) put their comments in the suggestion part of the questionnaire. Many of 
them remained silent to give any comment despite assuring in questionnaire that nothing will happen in their 
career if they comment. This might be a cultural issue since study place was in a military institution. In the study, 
a total of 58 (85.3%) respondents said that the system could be able to show data of previous period of same tests 
and 10 (14.7%) said the system can’t retrieve the data properly. Either the retrieval function is N/A for that 
respondent or really sometime LIS failed to retrieve the previous data properly. It may show the summation 
picture of the same tests of previous time but not the whole tests of individual patient of previous time instantly.

Respondents of this study were from different departments which includes Microbiology and Immunology-14 
(20.6%), Histopathology-14 (20.6%), Administration group-19 (27.9%), Biochemistry and Haematology both 
had 7 (10.3%) and 4 (5.9%) were from Clinical pathology, and 3 (4.4%) were from Blood Transfusion department. 
In contrast with another study, considering occupation, the main group of the users were grade II laboratory 
technicians (47.4%), followed by grade I laboratory technicians (19.0%), administrative workers (16.0%), 
phlebotomists (9.0%), department supervisors (5.2%), and pathologist (3.4%) (6). 

While this study demonstrated high levels of satisfaction among the staff members utilizing the LIS, it is 
important to note that other research, such as the study by Mathew and Marc (2017) on the usability evaluation of 
laboratory information systems, highlighted overall dissatisfaction with LIS usability (6). Conversely, the 
evaluation of the LIS in two hospitals yielded positive results among laboratory staff (7). The study also revealed 
that a majority of respondents (88.2%) agreed that the LIS improved performance, with a significant proportion 
acknowledging its role in facilitating sample distribution (81.1%). These findings align with another study, which 
reported similar agreement levels regarding sample distribution (6). The mean age of the respondents was 34.59 
years (SD ± 8.808), with the majority falling within the 31-40 year’ age group (45.6%). In terms of gender, 70.6% 
of respondents were male, while 29.4% were female. In contrast, another study (6) reported that 53.4% of 
respondents were female, with the majority falling within the age groups of <30 years and 31-40 years (6). 
However, 7.4% of respondents did not provide a response. In contrast, a previous study indicated that 98% of 
users rated their satisfaction with the overall service of the Laboratory as 3 or higher (8).

This study found most of the staff working with LIS for laboratory service were satisfied and they agreed that the 
system is beneficial for patients and lab personnel, but research work accomplished on ‘Usability Evaluation of 
Laboratory Information Systems (7)’ includes total number of 446 usability surveys, and finally study results 
indicate that overall usability of LISs is not satisfactory. But they studied Evaluating the Usability of the 
Laboratory Information System (LIS) in two hospitals and found positive results among lab staff (7). 
Furthermore, there are a few technical issues raised by lab personnel, for example, the system stops working due 
to poor internet connection and temporary unavailability of power supply. Limitation of data storage and 
preservation is also a key issue. Regular user training, system support and maintenance was a concern from lab 
personnel as well. 

Some departments manually report lab test results, while all departments test results should report automatically. 
They need to get the test result directly from analyzer to computer to increase the accuracy and efficiency of the 
test results. To enable this feature, proper software and hardware integration is highly required. It is difficult to 
correct any error after printing the final reports. In the current system, if there is any correction needed, when 
observation and tick sign removed, printed report come out with blank space with the electronic signature only. 
There should be an option to hold the report without printing the paper with an electronic signature at the stage of 
finalization. There is a growing demand to send test reports to the patient via email. Administrative permission is 
required to introduce this service among patients in AFIP. Online availability of lab reports is also a concern 
among lab personnel. Since the study took place in a military institution, results of the study might be influenced 
by the context. Further studies are needed apart from the military institution, to find other insights to improve 
other avenues for further providers’ satisfaction.

Conclusions

In the era of digitalization, advancements in medical science and information technology have led to the 
emergence of Hospital Information Management Systems (HIMS), including Laboratory Information Systems 
(LIS). These systems assist doctors in efficiently managing patients by providing quick and accurate test results. 
As patient loads continue to increase, pathological laboratories face the challenge of managing the influx of 
patients. To address this, various technologies have been developed to ease the workload. In 2017, the Armed 
Forces Institute of Pathology (AFIP) in Dhaka implemented a laboratory software called LIS. This study, 
conducted at AFIP, aimed to identify factors influencing the satisfaction of staff members working with the newly 
established LIS. The findings revealed high satisfaction levels among staff using the LIS for laboratory services. 
Further studies are recommended to explore additional insights for enhancing provider satisfaction and to gather 
the perspectives of clients and patients regarding the LIS, which were not included in this study.
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