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ABSTARCT

Background: This article highlights some key concepts of Lean and the elements of
beginning a Lean journey within the clinical laboratory. It explores Lean tools that can
be implemented within the healthcare setting of The Mission Hospital, Durgapur for a
period of 2.5months.

Objective: The objective of the study included to estimate the impact of lean
management techniques in optimizing laboratory workflow and performance and to
derive managerial implications from the findings.

Methodology: The study performed is a descriptive cross- sectional study and both
primary and secondary research was used for data collection. Primary data was
collected with the help of lean tools developed and secondary a data was collected with
the help of laboratory information system (LIS). Data Analysis: After data analysis it
was clearly evident that TAT was reduced by implementing lean in laboratory.
Conclusion: It was concluded that if appropriate resources and training provided better
results can be seen in terms of reduction in Turnaround time for laboratory reports.
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LABORATORY SERVICES OF HOSPITAL

Laboratory services of the Mission hospital, Durgapur has department as follow:
1. Biochemistry
2. Haematology
3. Microbiology
4. Serology
5. Clinical Pathology
And 6. Histopathology
The sample flow occurs from both IPD and OPD. The following are the services
provided by various departments.

HEMATOLOGY
e Complete Blood Count
e Bone marrow aspiration
e Biopsy
e Fibrinogen
e Haemoglobin analysis by HPLC
e MP antigen
e Sickling test
o PT
o APTT
e Factor VIII assay
e Inhibitor screen assay
e Clot solubility
e DIC profile

CLINICAL PATHOLOGY
¢ Routine examination — Urine and stool, Cell type and cell count- body fluids,
semen analysis,
e Cytopathology —Malignant cell analysis, FNAC (guided and unguided),
Excision biopsy, CT/USG (guided and unguided)
e Histopathology — Biopsy of all small and large specimens

SEROLOGY
e CRP,RA, ASO
Hepatitis Markers ELISA
Allergy screening,
Dengue ELISA
Autoimmune disease (ANA Panel, Liver Panel, Anti CCP, ANA ELISA)

1




BIOCHEMISTRY
(Routine biochemistry)

e LFT
e Renal Function Test
e Lipid Profile

e Glycosylated haemoglobin
e Serum electrolyte
e Blood sugar
e Lipase
e Amylase
e Magnesium
(Special biochemistry)
e LH
e FSH
e Prolactin
e Cancer Markers (CA125, CEA, CA19.9)
e Beta. HCG
e THYROID PROFILE
e VITBI12
e VITD
MICROBIOLOGY
e Culture and sensitivity — Blood, Urine, Sputum, Wound, CSF,
Body fluids
e Throat swab for diphtheria
e Fungal culture
e Gram stain
e Acid fast bacilli smear

The following is the depiction of the laboratory workflow and performance:




—— Sample Collection
( Phlebotomy)
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Fig:2

Collectively all of the interrelated laboratory steps in the testing process describe its
workflow.

Sample collection: The doctor will order a laboratory report on a patient, a
phlebotomist will draw the specimens needed for testing. Each test ordered has
different draw needs. Each type of collection tube or method has different qualities
that affect the integrity of the specimen. For example, a CBC must be drawn in
EDTA tube to avoid the blood from clotting.

Sample reception: If accepted the sample is sort at the laboratory and send to
various departments for further process. The sample may either be accepted or
rejected from this point.

Sample processing: Once the samples are received in the laboratory, they are
processes based on the orders associated with each sample. Some blood and urine
specimens are spun down, some are poured off into separate tubes and some are left
to be tested as it is. The samples are checked for labelling accuracy as well before
they are approved for testing.

Result generation: After sample processing result is generate and send to the
respective consultant for verification

Report dispatch: Once the reports are verified the reports will be dispatch to the
patient.
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CHAPTER 1
INTRODUCTION

1. INTRODUCTION

Lean management tools have a crucial role to play in the health care industry when it
comes to increasing the efficiency and effectiveness the laboratory. Similarly, medical
laboratory has a crucial impact on the TAT reduction with the help of lean management
tools. To adopt the lean management tool healthcare provider must be aware of which
lean management tool will better be suitable for their TAT reduction.

1.1Background of study

In simple terms lean management is the elimination of non-value-added services in
order to increase the efficiency. Non value-added services are those for which the
customer is unwilling to pay for (i.e., it does not affect the service or outcome). These
activities typically account for 75-95% of the total time needed to provide a service —
the lead time (Figure 1). Similarly, value added services are those for which the
customer pays the organisation thus adding the value.

= VALUE ADDED SERVICES = NON-VALUE ADDED SERVICES

Fig:1




1.2Aim of the study

The aim of the study is to examine the impact of implementation of lean
management tools on the performance of the laboratory. TAT is the most significant
measure of performance of laboratory services. TAT is defined as the length of time
from which the test is ordered to the time when the result is received by the
clinicians. The study mainly focuses on benefiting the laboratory, clinicians and
patients. When patients receive their laboratory test results on time and receive
treatment on time it will enhance the satisfaction of the patient.

1.4 Limitations of the study
The time period of the study is limited to three months only.




CHAPTER 2

FRAMEWORK
FRAMEWORK:
OBJECTIVE TOOLS INDICATOR SOURCE OF
DATA
COLLECTION

1. To understand the
current situation of the
laboratory performance.

2. To improve the
laboratory performance
by implementing lean
management tools

3. To estimate the impact
of lean management tools in
reducing TAT.

Fishbone
Analysis

Workplace
Organisation (5S)

Value stream
mapping

Standardization

Operational score
card

1. % Of short
lead time tests
delayed beyond
defined time
(IPD) (OPD)

2. % Of long lead
time tests delayed
beyond defined
time

3. Cycle time

4, Takt Time

5. EFF

6. Non value added
time

7. Value added
time

8.Average TAT for
short lead time

9. Average TAT for
the STAT sample

10. % of samples
repeated

11. %Of reports
verified before 9am

Primary Data

Primary Data

Secondary Data
(Laboratory
Information
System)
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REVIEW OF LITERATURE




LITERATURE REVIEW:

H. D. Isack et al, 2017 in their study on ‘Exploring the Adoption of Lean Principles in
Medical Laboratory Industry’ stated that as the demand for efficiency and quality in the
healthcare industry has increased over the past few years, adoption of Lean principles
and tools in the medical laboratory industry has become increasingly crucial. Healthcare
organisations are under excessive pressure to improve operational performance in
medical laboratories. The demand for laboratory services has continued to rise every
year, as countries increasingly require evidence-based decision making for healthcare
interventions. Laboratory services are mostly tasked to address clinical diagnosis and
interventions. An efficient laboratory system is critical for the correct diagnosis of
clinical conditions in the shortest possible time.

Nicola.E. Dundas et al, 2011 in their study on ‘Lean Laboratory’ sated that Lean
principles have been applied successfully to various industries and processes,
increasingly within the health care community. Although hindered by challenges
including staunch adherence to traditional laboratory practices, complexity of workflow,
and marked variability in sample numbers, hospital laboratories can still adapt the basic
Lean principles to maximize productivity, reduce cost, and ensure quality results. The
processes involved in creating a Lean laboratory environment vary greatly due to
individual laboratory differences in testing menus and sample numbers, but the basic
tools remain the same and include observation and documentation of the current
environment and workflow, identification of waste in both materials and activity,
redesign of the process to best facilitate a continuous flow of work that involves the
least waste, implementation of the new design, and, finally, ongoing re-assessment and
improvement.

Gabriele Halwachs Baumann,2010 in his study on ‘Concept of Lean Laboratory
Organisation’ stated that laboratory management is required to decrease costs, increase
efficiency, and promote customer satisfaction under the consideration of quality to be of
primary importance. Beside the main task of a laboratory (i.e. the analysing of patient
specimens, interpretation of results, and expert advice for clinicians), quality
management, education of technicians and medical staff, research and development, and
development of economic strategies are important duties and responsibilities. A lean
laboratory organisation is an important condition to cope these duties. Lean laboratory
concepts have to include the pre-analytical, analytical and post analytical period.
Strategic planning decisions have to be based primarily on information derived from the
external environment and have to be long-term.




Lisa .M Yerian et al, 2012 in their study on ‘A Collaborative Approach to Lean
Laboratory Workstation Design Reduces Wasted Technologist Travel’ stated that lean is
a quality and process improvement method that emphasizes consideration of the
customer’s needs, employee involvement, and continuous improvement. Central to the
Lean method is the identification and elimination of waste in all its forms. In this
context waste is defined as elements of a process that either interfere with people doing
their work effectively or do not provide value for the customer .Another important
aspect of Lean is respect for the individuals performing the work. Lean tools have been
applied across manufacturing industries and various healthcare settings to improve
efficiency, productivity, and service. Several laboratories have documented
improvements in report turnaround times, specimen flow, technologist productivity,
quality, and other performance measures using these methods.

Alhmodeus et al, 2018, in their study ‘ Lean management tools’ stated that laboratories
stand to gain the most from trimming down their operations to be as lean as possible,
and also to embody the ideal of leanness as much as possible.5 Labs also have the best
chance at actually implementing lean laboratory concepts because their mandates,
inputs and outputs are narrowly defined. Inventory is expected to be expended at a
certain rate, protocols are operated exactly the same each time, and the on018ly
potential point of extra weight is a glut of unexpected samples.6 For these labs,
practicing lean principles allows them to handle unexpectedly large volumes of work
gracefully and waste as little as possible while accommodating the needs of whoever is
next in the chain of sample custody.
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4. METHODOLOGY:

The study was conducted as a part of dissertation programme at The Mission Hospital,

Durgapur. The various methods and materials used are described as under:

4.1 Research area: Medical laboratory and phlebotomy room of the mission hospital,

Durgapur

4.2 Research design: A descriptive cross- sectional study design was used for this

study.

4.3 Research duration: 2.5 Months

e Understanding the project needs: 10 days
e Current TAT: 50days
e Fishbone analysis: 10days

S.NO | TASK 215 Feb- | 3™ S8 23Mar | 1%t 720 77
NAME pad March- | March- | ch-1%t | April- April- | April-
March 12th A7 April il 21 31t
1. Understan
ding the
project
needs
2. Current
state TAT
3. Fishbone
analysis
4. VSM
5. 5S
6. Standardiz
ation
7. Data
analysis
8. Report
writing and
presentatio
n

e Value Stream Mapping: 20 days
e 5S:10 days

e Standardisation:10days

e Data Analysis: 10 days

e Report writing:10days

Gantt chart: Activity chart
4.4 Sampling technique: Convenient sampling was done

12




4.5 Data collection

The study included both primary and secondary data followed by comprehensive
analysis

The source of secondary data is Laboratory Information System. A sample size of 900
samples was collected over a period of 1.5months to analyse the impact of lean
management tools on the TAT.

Primary data is collected for value stream mapping. A sample size of 50 samples were
followed and observed at each step. Out of which value added and non-value-added
services were identified.

Data collection tool used:

e Operational score card
e Lean management tools

(Appendix)
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5. DATA ANALYSIS AND RESULTS

The following lean management tools were applied in the medical laboratory of the
mission hospital, Durgapur.

5.1 Fishbone Analysis

As the initial step towards lean management in the laboratory a situational analysis
depicting the current scenario of the laboratory was done. The tool used for the
situational analysis was Fishbone analysis. It was done in the initial month from 21°
Feb to 2"Y March in order to identify the cause of delay of the TAT reports in the
laboratory of The Mission Hospital, Durgapur. The following were the causes identified
that contributed to the delay in the TAT and was divided into the followings:

e Machine
e Method
e Man

e Material

e and Environment

Those lead to the effect of delay in the laboratory result.

Uncalibrated

instruments Less number of controls
Equipment downtime Untimely verification of repots
< Increased number of redo's

N,

Timely unavailability Lack of space
of reagents

Obstruction due to Untrained workers and
Timely unarranged wire analysts
unavailability of . . .
. Unorganized Inadequate instruction
instruments

workstations

Fig 4: Fishbone Analysis

.5.2 Value Stream Mapping:

After the current scenario of the laboratory situation was depicted another lean management tool
i.e. Value stream mapping was done in the medical laboratory. This tool helped in identifying
the value added and non-value-added service time spend in the laboratory and helped
eliminating the later.

15




APPLICATION OF VALUE STREAM MAPPING

There are following 5 steps required for the entire process of sample processing and
report generation. (1) Order initiation, (2) Sample collection, (3) sample acceptance, (4)
result generation, (5) report verification. Following are given some definitions about the
same.

Cycle time: It is the time from when an operation begins to the point of time at which
operation ends.

Lead time: Time taken by one unit of the thing to be transformed to go through every
step of the process.

A value-added activity time — it is the time for which the customer will pay for, or
anything that changes the form, fit, or function of the sample.

Non-value added activity time - It is the time for which the customer does not pay
for, or a form of waste (defects, over-production, waiting, non-utilized resources/talent,
transportation, inventory, motion, and excess processing).

Symbols used in value stream mapping:

PROCESS SYMBOLS

EFF:
| I I I — > Timeline
:> DATA BOX

VAT : icon

NWVAT:

om— s
|::> KAIZEN BURST- Used to BOX
highlight improvement

Operator requirementin

FIFD ':‘::’ Firstin first out S : ) the wrorkatation

Fig:3

Value Stream Map of The Laboratory at The Mission Hospital, Durgapur
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AAAA

DOCTOR’S REPORT
ORDER DISPATCH

BILLING : SAMPLE O SAMPLE .G I ” RESULT O
- #| COLLECTION PACCEPTANCE [0 # GENERATION
EFF: 37.5% EFF: 50%% EFF: 5335 EFF: 22%
VAT: EMINS VAT: 1SMINS VAT: 45MINS VAT: 10MINS
NWVAT : 100 INS NWVAT: 15MINS NVAT : 400 INS NVAT: 35MINS
T 16MINS CT=300NS CT=1HOUR2SMINS CT=45MINS
B

Fig:8: Value Stream Mapping
The following observations were noticed in the value stream mapping:

e From billing to sample collection, the cycle time was 16mins out of which
10mins non value added activities were performed. The non-value-added
activities noted at this step was: excess waiting and underutilized HR. The
efficiency of this step activities was 37.5%

e From sample collection to sample acceptance the value added activities of
15mins were done out of total cycle time of 30mins. In this the efficiency was
50%. The non value added activities seen at this stage were: excess
transportation, the batch size of the samples was large and excess motion.

e From sample acceptance to result generation the cycle time was lhour 25
minutes out of which there were 40mins of non value added activities. These
non value added activities included: Copying and filling, manual archiving,
excess motion and defects

e From result generation to report dispatch the cycle time of 45mins were noted
out of which 35mins of non value added activities were noted which included:
underutilized HR

5.3 Workplace Organisation (5S)

After the situational analysis with the help of fishbone analysis and value stream mapping by
observing at each step the shortcomings of the laboratory were found out. So the next step
towards lean management was taken which was rectifying those short coming as much as
possible. This was done with the help of workplace organisation implementing 5S in the
laboratory area. It helped to identify and remove what was not needed from the workplace to
achieve a given task. This allowed management and staff to quickly determine when something
is out of place or if a problem exists.

The following steps were implemented:

17




The following change was observed after the implementation of the 5S.

Sort —All the items in the given place were sort, placing a red tag / sticker on all unneeded
items and moving them to a temporary holding area. All the items that were no longer needed
were removed from the laboratory so that space can be formed for new improvements

-
-

BEFORE SORTING

TRUSKIN® A"

S Sk i
SURGICARE
M- i

AFTER SORTING

Fig: 5: Sort
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2. Setin Order — For the remaining items that were needed appropriate locations was found
and a definite place was made.

BEFORE WORKSTATION WAS SET IN ORDER

szM TOLOGY |
MICROSCOPE AREA

Fig6: Set in Order
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3. Shine — Everything was cleaned inside out. Any opportunity for contamination, dirt and dust
was prevented.

BEFORE SHINE ‘

AFTER SHINE

Fig 7: Shine

4. Standardize - Rules were created for maintaining and controlling the first three steps was
made and visual controls were used.
20




5 Sustain - Adherence to the 5S standards was ensured through communication, training, and
self-discipline

5.4 Operational Score Card

An operational score card was maintained throughout the study in order to understand the
impact of lean tools on the efficiency of laboratory performance. Also it gave them a
standardized target to reach up to.

Turnaround time was calculated from the sample acceptance to the result
verification. IPD, OPD and STAT TAT were separately calculated. TAT

OPERATIONAL SCORE CARD

METRICS INTERVAL1 INTERVAL 2 INTERVAL INTERVAL 4 INTERVAL TARGET
3 5
% Of short lead 87.5% 88% 65% 54% 48% 01:30:00
time tests 92.31% 90.6% 73% 75% 33%
delayed beyond
defined time
(IPD)
(OPD)
% Of long lead  21% 15% 16.6% 10% 0.5%
time tests 20.4% 21.43% 20% 9.4% 0.6%
delayed beyond
defined time
(IPD)
(OPD)

Average OPD 03:14:00 03:03:00 02:32:00 02:10:00 01:49:00 01:30:00
TAT

Average IPD 04:00:00 03:43:07 02:32:31 02:35:31 02:10:09 01:30:00
TAT

Average TAT 2:42:37 2:28:51 02:16:00 02:00:00 01:40:00 01:00:00
for the STAT

sample

Total 1456 1498 1535 1409 1018
investigation

done.

% of critical 100% 100% 100% 100% 100%
alerts informed

to

nurses/clinician

S

% of samples 5.4% 5.1% 3.4% 0.5% 0.51% <5%
repeated

%0f reports 0% 20.34% 26.16% 55% 67%

verified before

9am

for each time interval of 10 days were calculated and compared.
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IPD TAT

04:19:12
03:50:24
03:21:36
02:52:48
02:24:00
01:55:12
01:26:24
00:57:36
00:28:48

00:00:00
INTERV INTERV INTERV SINTER INTERV
ALl A\ W AL3 VAL4 AL5
=== AVERAGE IPD TAT| 04:00:01 | 03:43:07 | 02:32:31 | 02:35:31 | 02:10:09
¥=TARGET 01:30 01:30 01:30 01:30 01:30

GRAPH1: IPD TAT

This graph compares the average IPD TAT of each interval. At interval 1 the average IPD TAT
was 4hours, which was decreased to 3hour 43minutes in the second interval, 2hourand
32minutes in the third interval , 2hour 35minutes in the fourth interval and 2hour 10 minutes at
the last interval. The TAT was significantly reduced by 1hour 50 minutes. Beside the reduction
of 1hour 50 minutes it could not reach the target value of 1hour30 minutes. 48% of samples
were still delayed beyond the target time of 1hour30minutes at the last interval.

OPD TAT

INTERV | INTERV INTERV INTERV | INTERV
ALl AL2 AL3 AL4 AL5
=== AVERAGE OPD TAT| 03:14 03:03 02:32 02:10 01:15
T TARGET 01:30 01:30 01:30 01:30 01:30

GRAPHS2: OPD TAT

Similarly, this graph compares the average OPD TAT of each interval. At interval 1 the average
OPDTAT was 3hourl4minutes, which was decreased to 3hour3minutes in the second interval,
2hourand 32minutes in the third interval, 2hour 10minutes in the fourth interval and 1lhour
15minutes at the last interval. The TAT was significantly reduced by 1hour 50 minutes. But

22




unlike average IPD TAT, average OPD TAT reached the target value of lhour 30minutes.
33%of samples were still delayed beyond the target time of Lhour30minutes at the last interval.

STAT TAT

02:52:48
02:24:00
01:55:12
01:26:24
00:57:36
00:28:48

00:00:00
INTERV INTERV INTERV INTERV INTERV

ALl AL2 AL3 AL4 ALS5

m== Average STAT TAT| 02:42:37 | 02:22:51 | 01:53:00 | 01:32:00 | 00:58:00
TARGET 01:30:00 | 01:30:00 | 01:30:00 | 01:30:00 | 01:30:00

GRAPHS 3: STAT TAT

Just like the other two graphs this graph compares the average STAT TAT of each interval. At
interval 1 the average STAT TAT was 2hour4d2minutes, which was decreased to
2hour22minutes in the second interval, l1hourand 53minutes in the third interval, lhour
32minutes in the fourth interval and 58minutes at the last interval. The TAT was significantly
reduced by 1hour 44 minutes. Average STAT TAT reached the target value of 1hour.
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02:09:36
01:55:12
01:40:48
01:26:24
01:12:00
00:57:36
00:43:12

IPD TAT COMPARISION
Y
$
[
|
—
00:28:48 { i—i

00:14:24 |

00:00:00 e
SAMPLE RESULT VERIFICATION TAT

ACCEPTANCE TAT GENERATION TAT

Axis Title

GRAPH 4: 1PD TAT COMPARISION

In this graph IPD TAT comparison at each step of the sample processing was done. The sample
acceptance, result generation TAT and result verification TAT showed a steady decrease.

OPD TAT COMPARISION

01:40:48 ‘
01:26:24 ’
01:12:00 ’
00:57:36 |
00:43:12 ’
00:28:48 g

00:14:24 ' e .
00:00:00 :
SAMPLE RESULT VERIFICATION TAT
ACCEPTANCE TAT GENERATION TAT
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GRAPH 5: OPD TAT COMPARISION

Similarly, in this graph OPDTAT comparison at each step of the sample processing was done.
The sample acceptance, result generation TAT and result verification TAT showed a steady
decrease.

STAT TAT COMPARISION

01:40:48
01:26:24
01:12:00
00:57:36

00:43:12 — =
00:28:48 |~ = S I
00:14:24 L _ S

00:00:00
SAMPLE RESULT VERIFICATION TAT

ACCEPTANCE TAT GENERATION TAT

GRAPH 6: STAT TAT

Just like the above-mentioned graph this graph average STAT TAT showed a steady decrease in
the sample processing.

Percentage of Reports Verified Before
9AM

® Percentage of Reports Verified Before 9AM

0%

INTERVAL1 INTERVAL2 INTERVAL3 INTERVAL4  INTERVALS
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GRAPH 7: PERCENTAGE OF REPORTS VERIFIED BEFORE 9AM
The above graph shows the percentage of reports verified before 9AM at The Mission Hospital,
Durgapur. There was a steady increase in the percentage of reports verification from 1% interval
to 3" interval followed by a sudden increase of 55% in 4™ interval and 67% in the last interval.

PRELEAN AND POSTLEAN COMPARISION:

The following table describes the overall change in the TAT before and after
implementing lean management techniques. For this the data from first interval is
compared to the data from the last interval.

TYPE OF SAMPLE FIRST LAST IMPROVEMENT | TRAGET
INERVAL | INTERVAL TIME
Inpatient sample (IPD) 04:00:01 02:10:09 01:49:52 01:30:00
Outpatient Sample (OPD) 03:14 01:15 01:59:00 01:30:00
Emergency sample (STAT) | 02:42:37 00:58:00 01:44:37 01:00:00

The table shows a decrease in IPD TAT from 4hours to 2hours 10minutes, but still
couldn’t reach the targeted time of lhour30minutes the OPD TAT depicts an
improvement of 2hours and reached its target time. Similarly STAT TAT was improved
by 1hour44minutes and was exactly its targeted time of 1hour.
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6. DISCUSSION

“Studies have shown that implementation of lean management in laboratory has a
positive impact in building the laboratory towards being more efficient. In my study |
found the same holding true. On in depth analysis of the data gathered through the
means of operational score card there are few important points that have come in the
picture. The data clearly depicts a trend in which the turnaround time of the laboratory
results have reduced. From the first interval to the fifth interval (last interval) the TAT
was reduced by 1hour50 minutes for IPD samples. Thus a huge improvement was seen
in the laboratory workflow and performance. Besides the improvement the IPD TAT
could still not reach the target turnaround time of 1hour 30minutes. The reason for this
was because of two main factors: one was the duration of the study was small to reach
the target and secondly the sample collection for the IPD patients was done in the wards
not by phlebotomists but by nurses. Thus laboratory had no control over the collection
of samples from the wards. And thus the delay was seen.

The study shows that lean implementation has a direct impact in improving the TAT of
the laboratory workflow thus increasing the efficiency of the laboratory.
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CHAPTER 7
SUGGESTIONS AND CONCLUSION
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7.1 SUGGESTIONS
Implementing lean is an ongoing process. Thus i would like to contribute the following
suggestions in implementing the same.

1. The key performance indicators that are not meeting the laboratory requirements
are identified. Along with the non value added services or wastes that will cause
the delay in the laboratory reports.

2. Once the waste activities are being identified they should be eliminated by using
various lean management techniques and tools suitable for that activity.

3. These improvements must not only be followed by the Quality manager of the
department but should be in corporate in all the members of the laboratory
including housekeeping and GDA. For the very same weekly induction and
training towards lean management techniques should be given to the staff.
Along with that the improvements occurring should be delivered to them in
order to keep them motivated.

4. If the improvement is being seeing or the waste is being successfully eliminated
one should keep monitoring the process often to see if the wastes are re-
appearing.

5. Sustaining the process is very crucial in order to see long term results in the
process. Therefore, continuous quality improvement is must.

6. The laboratory consultants must be trained in lean management so that a better
monitor and implementation can be assured.

7.2 CONCLUSION

There were many reasons for the delay of laboratory reports, which included untrained
workers, ineffective communication among staff, improper space management,
uncelebrated instruments, and equipment downtime, unorganised workstation,
unavailability of instruments, excess of transportation, excess motion and underutilized
HR. These causes were identified and eliminated with the help of lean management
tools. Earlier, the laboratory was a 10am-to-5pm process without weekend coverage.
Now, staffs is present weekdays from 8am till 8pm, and on Saturdays, allowing for
more punctual response to customer needs and increased time for analyses. Excess
moving of samples was reduced by enabling the pneumatic shoot system at different
wards to send the samples to the laboratory. 5S was implemented in the laboratory
which increased the efficiency of laboratory by making it more organised, clean and
best utilizing the space avoiding excess of motion.

Although the study had limitation in terms of resources, time and appropriate training
towards making the laboratory lean, still many improvements were evident. This shows
that if implemented with the right amount of resources and in right direction huge
improvement can be seen increasing the overall patient and physician satisfaction by
making timely ease of use of reports from the laboratories possible.
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ANNEXURE

ANNEXURE1
VALUE STREAM MAPPING
PATIENT
NAME:
MRD NO:
PROCES | BILLIN | SAMPLE SAMPLE RESULT VERIFICATI
S G COLLECTI | ACCEPTAN | GENERATI |ON
ON CE ON
TIME
CYCLE
TIME
NVAT
VAT

ANNEXURE 2:__Source: NABL 4" edition
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OPERATIONAL SCORE CARD

METRICS

TARGET UNIT

% Of short l2ad time tests delaved
bavyond dafin=d time (IFD) (OPD)

Thour 30mins

%% Oflonz l2ad time tests dzlayad 4Hours

bavond dafin=d time 72Hours
Téavs

Axerags TAT for short l=ad time Thour30mins

Axeraze TAT forthe STAT zampl= lhour

Totzal investization dons

% of critical alerts informed to 100%

murses/clinicians

% of sampl=s =p=aat=d <3%

%01 reports verifi=d before Sam
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