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Objective:

This study aimed to
(1) Measure the baseline TAT for individual uniform issuance,
(2) Identify key process gaps contributing to delays and size errors,

(3) Evaluate the impact of lean-based visual control interventions—
specifically numeric size tagging and rack re-organization—on TAT and
size-mismatch rates.






1. Problem Statement & Research
Question

* Delays in uniform distribution affecting staff
satisfaction

* Size mismatches and inventory errors

* RQ: Factors causing TAT delays and optimization
strategies

2. Research Design & Setting

¢ Mixed-methods: time-motion, interviews, logs
* 230-bed multispecialty hospital, in-house distribution
* Study period: April 1 - May 15, 2025



3. Study Population & Sampling

365 uniform transactions across departments
Purposive sampling: ICU, OT, emergency priority
10 key informant interviews for qualitative insights

4. Data Collection & Variable

= TAT logs, uniform type, size requested vs
issued

Staff feedback, complaint records, SOP
review

Variables: quantitative (TAT metrics),
qualitative



RESULTS

Statistical Analysis

Total
Date Avg. TAT Std Dev Max TAT
Transactions
0] 25 20

8-Apr- 01:11 00:52 03:00

10-Apr-25 76 01:00 00:36 03:00
11-Apr-25 116 01:16 01:48 19:00
14-Apr-25 24 00:49 00:15 01:00
16-Apr-25 33 00:56 00:55 05:00

17-Apr-25 41 01:32 02:00 13:00

Interpretation: Dates with high volumes (11-Apr 17-Apr) also recorded the
longest TATs, suggesting process strain during high-demand days.



PIVOT TBLE AND INTERPRETATION
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Key Observations:

1. High Volume Days

10-May-2025 (116 transactions) and 11-May-2025 (76 transactions) had the highest

counts, indicating peak distribution load.

2. Maximum Delay

Max TAT peaked at 19 minutes on 11-May-2025, significantly higher than other days.
3. Average TAT

Overall average TAT across all dates is 1 minute 13 seconds — relatively short, but spikes

on high-load days indicate inefficiencies.
4. Standard Deviation Insight

Higher standard deviation (e.g., 1 min 48 sec on 14-May) shows inconsistent service

and lack of uniformity in process efficiency on busy days.



Department-wise TAT Analysis

Department | Avg. TAT Common Issue ldentified
01:45 Uniform exchange, size mismatch
01:36 Poor communication, improper sizing
“ 01:12 Size too large, improper measurement
“ 00:59 Torn aprons, not checked properly

Lab 00:52 Size variation in same label
01:20 Uniform malfunction, inventory issues
Radiology 01:05 Tight pants, pending alterations
Housekeeping/GDA 01:10 Stock unavailability, worn uniforms

Interpretation: Clinical departments like OT and ICU showed
higher TAT, likely due to their larger staff base and critical

nature of operations.



Frequency Analysis of Gaps :

Not checked properly 118 32%
Poor communication 101 28%

Improper measurement 52 24%

Observation: “Not checked properly” and “Poor

communication” together contributed to over 60% of the

identified issues.
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Top Issues Identified (with % Share):

1. Not checked properly — 32%
2. Poor communication — 28%

3. Improper Measurement— 24%

= Alteration required

» Lack of accountability

» Measurement Improper

= New uniform not issued yet

» Not checked properly

= Poor communication



Stepwise Analysis

Request received and logged 00:30
Search for size in storage 00:45

Physical handover and issue 00:25

Complaint/feedback handling (if any) 01:30

Conclusion: Most delays occurred during search and issue phases.
Time further increased if stock was disorganized or if the wrong

size was issued initially.



Root Cause Analysis

A Fishbone Diagram (Ishikawa model) was developed to categorize the causes of

delay into six domains:

PEOPLE PROCESS ENVIORNMENT

Staff shortage No standard Congested uniform
Untrained timing room
workers Unclear flow

: \

POLICY MATERIAL MACHINE

No tracking Inadequate stock Equipment

system level breakdown
Size mismatch No barcode scanner

Interpretations and insights: Operational causes (like lack of
standard process and poor inventory systems) are as important

as physical limitations (like storage space).



S5 Whys Analysis

5 WHYS ANALYSIS

Whywas the delivery delayed? Because the correct size was not immediately found. >
Whywas the :;J;Z? size was not Because the storage area disorganised and not labelled.
Whywas it disorganised? Because uniforms were not sorted by size or department.

Why were they not sorted? Because there were no visual management or tagging system.>

Whywas there no system? Because no SOP or training programme mandated it. >

Problem: Uniform delivery delayed by over 5 mins in 15% of cases

Conclusion: Lack of visual sorting and process standardization caused

the delay.



CAUSES FOR DELAY

-Lack of Standardized Procedures

No clear SOPs or checklists for size verification and issuance leads to
inconsistent handling.

-Poor Communication Channels

Reliance on verbal requests causes miscommunication and lost or
delayed orders.

-Disorganized Inventory Layout

Mixed sizes and unclear labeling in the uniform room significantly extend
search and retrieval times.

-Manual Record-Keeping

Paper-based logs are prone to missed entries and back-and-forth
verification, adding extra processing steps.

-Insufficient Staffing & Training

Staff shortages during peak hours and inadequate training on uniform-
handling SOPs create bottlenecks.



Recommendations

* |mplement visual numeric tags and color-coded
shelves




* Develop and train staff on standardized SOPs

* Adopt QR code-based requisition and tracking
system

* Schedule periodic audits and real-time stock
monitoring

* Conduct regular Lean workshops and RCA
SEessions




| Process-Level Recommendations




« Visual Tagging and Numeric Sizing System

* As demonstrated in the study, the introduction of numeric size tags (e.g., 32, 34,
36, etc.) and color-coded visual identifiers (e.g., blue for OT, red for nursing)
improved staff satisfaction and reduced confusion. To expand this:

« Use laminated numeric cards on racks, clearly visible from a distance.

* Color-coded symbols for each department streamline identification.

* Label not just size, but also uniform type and gender category (e.g., Scrub-M-
34).

* Real-Time Stock Monitoring

» Transition from paper registers to Excel-based inventory monitoring.

* Implement weekly stock updates with column fields for issued, in-stock, returned,
altered, or pending items.

» Adopt a bin card system to physically tag each rack with stock levels

+ Uniform Replacement Lifecycle

e Set uniform replacement timelines based on wear-and-tear (e.g., every 6 months
or 20 washes).

* Define limits for alterations (e.g., not more than 2 alterations per uniform before
discarding).

* Mark altered uniforms with an internal alteration tag to avoid repeated
adjustments.



* QR Code-Based Uniform Requests

* Design a simple Google Form linked via a QR code for uniform requisitions.

* The form can collect department, name, size required, and time of
request.

* This allows for real-time data logging, prevents verbal miscommunication,
and helps track high-frequency requesters.

- Barcode Scanning for Uniforms

* Assign each uniform a barcode or numeric ID.

* Scan barcodes upon issuance and return using a mobile barcode scanner
or app.

* This enables real-time data logging, eliminates manual entries, and allows
automatic alerts for low-stock sizes.



Training and Human Resource Recommendations




Infrastructure-Based Recommendations

Restructuring the Linen Room Layout
Divide the uniform storage racks by:

* Department

* Gender

* Size (in increasing order)
Keep frequently requested sizes at eye level for easy access.
Ensure lighting is sufficient and space allows for free movement to avoid
crowding during peak hours.
Separate Counters for Returns and Distribution
Create a dual-counter system: one for uniform return and one for distribution.
This avoids pile-ups, ensures returns are processed properly, and prevents
accidental re-issuance of faulty uniforms.
Lean Tools for Continuous Improvement
The study recommends using lean quality improvement tools as part of
ongoing workflow enhancement.
Fishbone and 5 Whys Reviews
Set up monthly RCA (Root Cause Analysis) review meetings.
Any TAT exceeding 4 minutes should be analysed using 5 Whys and fishbone
diagrams to ensure accountability.
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