
R E S E A R C H Open Access

© The Author(s) 2025. Open Access  This article is licensed under a Creative Commons Attribution-NonCommercial-NoDerivatives 4.0 
International License, which permits any non-commercial use, sharing, distribution and reproduction in any medium or format, as long as you 
give appropriate credit to the original author(s) and the source, provide a link to the Creative Commons licence, and indicate if you modified the 
licensed material. You do not have permission under this licence to share adapted material derived from this article or parts of it. The images or 
other third party material in this article are included in the article’s Creative Commons licence, unless indicated otherwise in a credit line to the 
material. If material is not included in the article’s Creative Commons licence and your intended use is not permitted by statutory regulation or 
exceeds the permitted use, you will need to obtain permission directly from the copyright holder. To view a copy of this licence, visit  h t t p  : / /  c r e a  t i  
v e c  o m m  o n s .  o r  g / l  i c e  n s e s  / b  y - n c - n d / 4 . 0 /.

Prabhune et al. BMC Health Services Research          (2025) 25:400 
https://doi.org/10.1186/s12913-025-12473-7

BMC Health Services Research

*Correspondence:
P S Karpaga Priya
karpaga.p@iihmrbangalore.edu.in

Full list of author information is available at the end of the article

Abstract
Background Effective healthcare workforce management is critical for ensuring quality care delivery, particularly in 
resource-constrained settings. The World Health Organization’s (WHO) Workload Indicators of Staffing Need (WISN) 
methodology provides an evidence-based framework for optimizing staffing levels. However, manual implementation 
of the WISN methodology is labour-intensive, error-prone, and time-consuming. To address these challenges, the 
Platform for Resource Allocation and Optimization for Healthcare Facilities (PRAYOJN) platform was developed as a web-
based tool to automate WISN calculations, streamline data analysis, and improve workforce planning.

Objective To develop and validate a web-based system that automates the WISN methodology for healthcare 
workforce planning.

Methods The PRAYOJN platform was developed using an agile methodology, structured over five iterative sprints. 
These sprints incorporated stakeholder feedback to refine system functionalities, ensuring adaptability to real-world 
healthcare needs. The platform integrates data for principal, supporting, and ancillary tasks to calculate staffing 
requirements. Key functionalities include automated computation of Available Work Time (AWT), Standard Workload 
(SW), Category Allowance Factor (CAF), and Individual Allowance Factor (IAF). Alpha testing validated usability and 
accuracy, while beta testing in a clinical phlebotomy department assessed real-world performance.

Results The platform calculated an ideal staffing requirement of 15.53 Full-Time Equivalent (FTE) for the phlebotomy 
department, aligning closely with the current staff strength of 15 FTE. Agile development ensured iterative 
improvements, enhancing user interface (UI) and user experience (UX). Feedback highlighted the platform’s user-
friendly design, with dynamic visualizations such as pie charts and bar graphs aiding workload interpretation. Users 
praised its efficiency, adaptability, and role in reducing calculation complexity.
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Introduction
Human resources are the cornerstone of any health-
care delivery system, directly influencing the quality, 
efficiency, and equity of patient care. In resource-con-
strained settings, healthcare facilities frequently face 
critical challenges such as workforce shortages, uneven 
personnel distribution, and staff burnout. These issues 
are compounded by rising healthcare demands driven 
by population growth, aging demographics, and increas-
ing disease burdens. Consequently, optimizing staffing 
and workload distribution is a top priority for healthcare 
administrators and policymakers to ensure sustainable, 
high-quality healthcare services [1–3].

A widely adopted framework for assessing staff-
ing needs is the Workload Indicators of Staffing Need 
(WISN) tool, developed by the World Health Organiza-
tion (WHO) [4, 5]. The WISN methodology provides an 
evidence-based approach to calculating the optimal num-
ber of healthcare workers required to meet specific work-
load demands. By integrating data on service utilization, 
work standards, and human resources, the WISN tool 
supports informed decision-making in workforce plan-
ning across diverse healthcare settings, including hospi-
tals, diagnostic laboratories, and primary care facilities.

Despite its utility, implementing the WISN tool can be 
labour-intensive and prone to errors, as it requires the 
manual collection and analysis of large datasets [6, 7]. 
These challenges are particularly pronounced in diag-
nostic laboratories, where workloads can fluctuate due 
to factors such as disease outbreaks, seasonal variations, 
and advances in diagnostic technologies [8]. To address 
these complexities, this paper introduces a novel soft-
ware system designed to automate the WISN calculation 
process, offering a streamlined, reliable, and dynamic 
solution for healthcare workforce management. Existing 
digital adaptations of WISN remain limited in automa-
tion, predictive capabilities, and integration with mod-
ern workforce analytics. To address these gaps, this study 
evaluates an automated WISN-based workforce planning 
system that streamlines data collection, enhances accu-
racy, and provides real-time staffing insights.

The proposed system leverages advanced computa-
tional capabilities to automate data collection, analysis, 
and reporting, significantly reducing manual effort and 
enhancing the accuracy of staffing assessments. By iden-
tifying workload pressures, bottlenecks, and resource 
inefficiencies, the system provides actionable insights for 

administrators to optimize staffing, mitigate staff burn-
out, and improve operational efficiency. The system’s 
adaptability also allows it to scale beyond diagnostic lab-
oratories to other healthcare settings, such as outpatient 
clinics and emergency departments. Furthermore, by 
integrating real-time workload fluctuations and predic-
tive analytics, the platform enhances traditional WISN 
calculations, making workforce planning more respon-
sive to emerging healthcare challenges.

This software aligns with global efforts to harness digi-
tal health technologies for health system strengthening, a 
priority in achieving universal health coverage and other 
Sustainable Development Goals [9, 10]. The integration 
of predictive analytics and machine learning in future 
iterations could further enhance the system’s ability to 
anticipate staffing needs and respond to emerging health-
care challenges [11, 12].

This paper systematically examines the develop-
ment, implementation, and evaluation of an web based 
WISN platform, assessing its effectiveness in optimizing 
healthcare workforce planning. Findings from this study 
contribute to the broader discourse on digital health 
innovations and data-driven staffing models.

Objectives
This study had two key objectives: (a) to develop and test 
a web based WISN-based system for workforce planning, 
(b) to evaluate its usability and effectiveness in real-world 
healthcare settings.

Methodology
We adopted the mHealth Agile Framework [13–15] to 
guide the systematic development and evaluation of a 
web-based platform for resource allocation and work-
load optimization in healthcare facilities, utilizing the 
Workload Indicators of Staffing Need (WISN) method-
ology. This study follows a mixed-methods approach, 
combining quantitative workload calculations with quali-
tative user feedback to assess the platform’s usability and 
impact on staffing efficiency. The research approach was 
structured into five iterative Agile development sprints, 
integrating continuous stakeholder feedback. Alpha test-
ing was conducted in controlled environments to validate 
system accuracy, while beta testing in real-world health-
care settings evaluated usability and effectiveness.

This approach followed the lifecycle model proposed 
by Wilson et al. [16] emphasizing iterative development 

Conclusion PRAYOJN modernizes and enhances WISN-based workforce planning by automating workload 
calculations, improving data visualization, and supporting real-time decision-making. Its scalability and intuitive 
interface position it as a valuable tool for optimizing staffing efficiency across diverse healthcare environments.
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and evaluation. The project spanned six months (April–
September 2024), with defined sprints targeting specific 
goals. The agile methodology’s iterative nature ensured 
that the platform underwent continuous stakeholder 
feedback and refinement, making it adaptable to the 
evolving needs of healthcare environments.

A Scrum Team [17] was established to oversee the 
product development process, consisting of a Product 
Owner, Scrum Master, and two Product Developers. The 
overarching Product Goal was defined as: “Design, devel-
opment, alpha and beta testing of a resource allocation 
and optimization platform for healthcare facilities.” The 
Agile framework ensured iterative refinement based on 
user feedback, enhancing system adaptability for real-
world workforce planning needs. The agile process was 
executed through successive sprints, each comprising 
detailed goals, sprint backlogs, and deliverables. These 
phases systematically addressed the platform’s design, 
functionality, testing, and refinement, as detailed in 
Table 1.

Agile development of the WISN-based platform
The development of the WISN-based platform followed 
an iterative approach aligned with the mHealth Agile 
Framework. The process was divided into five sprints, 
each addressing specific goals and deliverables, as sum-
marized in Table 1.

Development overview
Sprint 1 focused on problem identification and frame-
work definition. A comprehensive literature review of the 
WISN methodology, combined with stakeholder inter-
views, helped identify key fields for data collection and 
workflows for resource allocation. This phase laid the 
groundwork for a tailored, user-centric platform.

In Sprint 2, the system architecture was developed, 
integrating backend workflows for data inputs, calcula-
tions, and outputs. Frontend and backend integration 
were achieved using PHP, HTML5, CSS, and JavaScript 
to ensure dynamic interactions, visual appeal, and ease of 
use. Initial testing validated data accuracy, database con-
nections, and output reliability.

Sprint 3 prioritized the creation of a functional proto-
type, with a strong focus on UI/UX. Stakeholder feedback 
informed an intuitive interface with clear data visualiza-
tion. Usability testing with internal staff identified areas 
for refinement, ensuring the platform delivered a seam-
less experience tailored to user needs.

Sprint 4 involved beta testing in real-world clinical 
settings. The platform was deployed in healthcare envi-
ronments where staff assessed its functionality, feasibil-
ity, and operational stability. Feedback from healthcare 
administrators and frontline staff guided iterative 
improvements. A operations case study demonstrated 
the platform’s impact on staffing optimization, high-
lighting improved resource allocation and workload 
management.

Finally, Sprint 5 addressed feedback from beta testing 
to refine the platform for large-scale deployment. Usabil-
ity and operational issues were resolved, and the platform 
was validated as a robust tool for enhancing staffing effi-
ciency and optimizing resource allocation.

Technologies used
The platform leveraged HTML5 for static interface struc-
ture, PHP for backend logic and dynamic data interac-
tions, CSS for styling and user interface customization, 
and JavaScript for dynamic functionalities like condi-
tional logic and real-time computations. These tech-
nologies ensured scalability, responsiveness, and user 
accessibility.

Understanding the WISN methodology
The Workload Indicators of Staffing Need (WISN) meth-
odology provides a systematic approach to determining 
the optimal staffing levels required to meet healthcare 
workload demands.

 Available Working Time (AWT)
The first step in WISN involves calculating the total 
Available Working Time (AWT) for each health worker 
annually. This accounts for all allowable leaves and 
excludes break hours.

Table 1 Sprint goals and key activities in the development of the PRAYOJN platform
Sprint Sprint Goal Key Activities Timeline Planned
Sprint 1: Defining the Framework Problem Identification & Frame-

work Setup
Literature review, stakeholder interviews, identification of 
data fields and workflows for the WISN methodology.

1 Month and 15 
days (April-May)

Sprint 2: Product Development Development of the WISN-
based platform

System design, backend and frontend integration, data-
base structure, and initial testing.

2 Months 
(May-July)

Sprint 3: Prototype Completion 
and testing

UI/UX Development and Testing Interface design, usability testing, and iterative refine-
ments based on feedback.

1 Month 
(July-August)

Sprint 4: Beta Testing & Refinement Application testing in a health-
care setting

Real-world deployment, user feedback, operational test-
ing, and operations case study on staffing optimization.

1 Month (August– 
September)

Sprint 5: Final Application Release Finalization and evidence of 
operational impact

Addressing feedback, final adjustments, and preparation 
for large-scale deployment.

15 Days 
(September)



Page 4 of 17Prabhune et al. BMC Health Services Research          (2025) 25:400 

 

AWT = (Total Workdays per Y ear − Allowable Leave Days)
× Duty Hours per Day

 (1)

Where:

  • Total Workdays per Year excludes holidays and 
weekends.

  • Allowable Leave Days includes sick leave, annual 
leave, and other approved absences.

  • Duty Hours per Day excludes break hours.

Standard Workload (SW)
The Standard Workload (SW) for each principal task is 

determined by dividing the annual available work time by 
the unit time per task:

 
SW = AWT

Unit T ime per Task
 (2)

Where:

  • Unit Time per Task is the average time required to 
complete one instance of the task.

Required staff for principal activities (RPA)
The number of staff required for each principal activity is 
calculated by comparing the actual annual workload of a 
specific task with the standard workload:

 
RPA = Actual Annual Workload

SW
 (3)

Where:

  • Actual Annual Workload refers to the total number 
of tasks performed annually for a specific service.

Category Allowance Factor (CAF)
The Category Allowance Factor (CAF) accounts for time 
spent on supporting activities by all staff in a category. It 
is derived using the Category Allowance Standard (CAS):

 
CAS =

(
T otal T ime Spent on
Supporting Activities

AWT

)
× 100 (4)

 
CAF = 1

1 − (100/CAS)  (5)

Where:

  • Total Time Spent on Supporting Activities includes 
activities such as meetings, training sessions, and 
other non-primary duties.

  • Duty Hours per Year = AWT.

Individual Allowance Factor (IAF)
The Individual Allowance Factor (IAF) accounts for time 
spent on ancillary activities by specific individuals. It is 
calculated as follows:

 IAF = Hours Dedicated to Ancillary Activities (Y early)
AWT

 (6)

Where:

  • Ancillary Activities include activities performed 
occasionally, such as administrative tasks or one-
time special projects.

Total required staff (WISN ideal staff Count)
Finally, the WISN ideal staff count consolidates the out-
puts of all the above calculations:

 
WISN Staff Count = (Total Staff Required for

Principal Activities × CAF ) + IAF  (7)

Where:

  • Total Staff Required for Principal Activities is the 
sum of RPA across all tasks.

The WISN methodology combines several layers of cal-
culations to provide a flexible and accurate approach to 
staffing optimization. By integrating principal activi-
ties, support activities, and ancillary activities, it offers 
healthcare administrators a detailed insight into resource 
needs. The formulas ensure evidence-based decisions, 
aligning staffing levels with actual workload demands. 
This approach can be adapted for any healthcare service 
cadre, ensuring scalability and adaptability in diverse 
operational contexts. To assess the accuracy of PRAYO-
JN’s calculations, a comparative analysis was conducted 
using Excel-based formulas and PRAYOJN’s automated 
computations. The comparison included key WISN 
workforce planning metrics, with deviations analysed to 
assess system precision.

Results
The development of the “PRAYOJN” acronym for “Plat-
form for Resource Allocation and Optimization for 
Healthcare Facilities”, staffing optimization platform was 
executed using a structured, iterative process aligned 
with the Agile Development Lifecycle. Progress was 
divided into five well-defined sprints, each with specific 
goals, deliverables, and milestones. This methodology 
ensured systematic progress while incorporating contin-
uous feedback from stakeholders to refine the platform’s 
functionality and usability.
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Framework definition and design
In Sprint 1, the foundation for the platform was estab-
lished through problem identification and framework 
design. A comprehensive literature review and stake-
holder interviews were conducted to understand the 
challenges of healthcare resource allocation and the 
practical application of the WISN methodology. These 
insights were used to create a tailored framework for 
optimal staffing calculations, which outlined key data 
fields and workflows. The framework, illustrated in Fig. 1, 
mapped the process from input variables, such as work 
hours and task details, to the computation of staffing 
requirements using the WISN formula. This sprint pro-
vided the blueprint for subsequent development phases.

During Sprint 2, the system architecture was designed 
and developed. Backend workflows were created to pro-
cess data inputs, calculate staffing requirements, and 
generate visual outputs. PHP was employed for backend 
logic, while JavaScript handled dynamic interactions 
and real-time computations. Initial testing validated the 
platform’s ability to handle diverse data inputs, ensuring 
the reliability of calculations. This phase also established 
seamless integration between frontend and backend 
components, providing a robust foundation for the plat-
form’s core functionalities. The detailed user interface is 
presented in Fig. 2.

Prototype development and usability testing
In Sprint 3, focus shifted to developing a functional 
prototype with an emphasis on user interface (UI) and 
user experience (UX). Stakeholder feedback gathered 
in the earlier sprints informed the creation of an intui-
tive interface that prioritized ease of navigation and 
clear data visualization. Simulated healthcare scenar-
ios were used to test the prototype’s usability, enabling 
developers to identify and address challenges related to 
input validation, navigation flow, and data visualization. 
Enhancements included refining error-handling mecha-
nisms, improving navigation logic, and incorporating 
dynamic visualizations, such as interactive graphs and 
task breakdowns. By the end of this sprint, the platform 
was deemed user-friendly and ready for real-world test-
ing. The details of the usability testing are presented in 
Table 2.

Beta testing and real-world validation
Sprint 4 involved beta testing in clinical settings, spe-
cifically in the Phlebotomy department of a large tertiary 
care hospital in southern India; to evaluate the platform’s 
performance under real-world conditions. An operations 
case study was conducted to compare staffing levels and 
workload distribution using the developed platform. he 
phlebotomy department in this study operates six days a 
week, handling an average of 510 patients per day with 

tasks ranging from venipuncture to patient data entry. 
Staffing optimization was performed using the PRAYOJN 
tool, which integrates the Workload Indicators of Staffing 
Need (WISN) methodology to calculate the ideal Full-
Time Equivalent (FTE) staff required to achieve opera-
tional efficiency while managing workload pressures 
effectively.

Available Work Time (AWT) using formula
The first step in determining staffing requirements was 
calculating the Available Work Time (AWT) for each staff 
member. The department operates six days a week with 
Sundays off. Factoring in allowable leaves, the total avail-
able workdays and work hours were calculated as follows:

 Total Workdays per Y ear = 52 × 6 = 312 (8)

 
Allowable Leave Days = 30 (EL) + 12 (CL) + 2 (RH)

+10 (SL) + 12 (Public Holidays) = 66  (8.1)

 Available Workdays = 312 − 66 = 246 (8.2)

 AWT = 246 × 7 = 1722h/year per staff member (8.3)

 Available Work Time (AWT) using PRAYOJN
The Fig. 3 showcases the Prerequisite Data Inputs inter-
face from the PRAYOJN platform, which is designed 
to calculate Available Work Hours/Year for healthcare 
workforce optimization. The user-friendly interface 
allows users to input key parameters such as the depart-
ment name (e.g., Phlebotomy), type of employee, annual 
workdays, daily work hours, and current staff strength in 
Full-Time Equivalent (FTE). Clear instructions accom-
pany each field, providing examples to guide accurate 
data entry, such as how to calculate workdays/year by 
accounting for weekends and leaves or how to define 
daily work hours excluding breaks. Once the required 
inputs are provided, the “Calculate Available Work 
Hours/Year” button dynamically computes the result, 
which is displayed below the form for easy reference. The 
interface is simple and intuitive, combining dropdown 
menus and free-text fields to ensure adaptability across 
various healthcare departments. Its clarity and efficiency 
make it accessible even for non-technical users, such as 
healthcare administrators, enabling quick and accurate 
calculations with minimal effort.

Workload calculation
The workload in the phlebotomy department was divided 
into principal activities, supporting activities, and ancil-
lary tasks. The PRAYOJN tool processed these activities 
to calculate the Standard Workload (SW), Actual Annual 
Workload, and required staff for each task.
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Principal activities using formula
The Phlebotomy Activity involves multiple steps per 
patient, including greeting and explaining the process 
(2 min), entering data (3 min), labelling samples (1 min), 

and performing venipuncture (2 min), adding up to 8 min 
per patient. Based on the available work time of 1,722 h/
year, the Standard Workload (SW) for this activity is cal-
culated as:

Fig. 1 A tailored data flow diagram for workload and resource allocation calculator
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Fig. 2 The User Interface of the PRAYOJN developed using HTML
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SW = 1722 × 60

8
= 12,915 patients/year (9)

For Difficult Cases, which require additional time (e.g., 
elderly or newborn patients needing extra care), the time 
per case is 10 min. The SW for difficult cases is:

 
SW = 1722 × 6

1
= 10,332 patients/year (9.1)

The Actual Annual Workload is based on daily task 
counts. For phlebotomy activities, the department han-
dles 510 patients/day over 246 working days, resulting in:

 510 × 246 = 125,460 patients/year (9.2)

For difficult cases, the workload is 10 cases/day over 246 
days, which equals:

 10 × 246 = 2,460 patients /year (10)

The Required Staff for Principal Activities (RPA) was 
computed as:

 
PA = Actual Annual Workload

SW
 (10.1)

 
PA (Total) = 125,460

12,915
+ 2,460

10,332
= 9.948 FTE

 (10.2)

Table 2 Summary of respondent feedback, feasibility assessment, and modifications implemented for the PRAYOJN platform
Respondent Remarks Feasibility Modifications done
Respondent 1 Neglecting the peak hours in calculation Deferred To be explored separately after final product 

delivery
Respondent 2 “I find the application appealing and worth working with. 

The salient of applications is impressive”
Received NA (Not Applicable)

Respondent 3 1. In case of Multiple key tasks data input is challenging
2. More interactive, using graphs or dashboards. Consider 
multiple tasks in one department and multiple personnel, 
variation of service counts, seasonal variations, etc.
3. Should be more interactive and dynamic.

1. Easing out 
multiple tasks is 
Feasible
2. More Interactiv-
ity is feasible
3. Seasonal varia-
tion of patient 
load feasible 
but with some 
alterations
4. Multiple per-
sonnel adding is 
deferred

1. “+ Add task” button enabled
2. Pie-chart, bar -chart displayed
3. Multiplier factor with 10%, 20% increase in 
patient load is in planning stage
4. To be done later

Respondent 4 Good application for implementation in Hospitals for 
optimizing staff workflow

Received NA

Respondent 5 1. WISN, workload calculator and the actual workload is not 
appropriate. e.g. 1.39 is not the optimum workload but the 
work of 1.4 people is being done by 1 person, which is far 
from optimum.
2. Please provide justified workload classification

Feasible 1. Previously, a high workload was defined as a 
WISN ratio of 1 and a mildly high workload as 0.5. 
However, this fixed margin often led to misinter-
pretations, especially when the total Full-Time 
Equivalent (FTE) count was very high or low. To 
improve accuracy, the margin has been updated 
to 30% for the high workload and 15% for mildly 
high workload, based on the total FTE count. This 
ensures a more flexible and accurate workload 
classification, regardless of staffing levels.
2. Workload classification instructions mentioned 
clearly.

Respondent 6 Prayojn is a user-friendly platform to calculate manpower. 
It is very useful and helpful HR tool which can optimize the 
work force.

Received NA

Respondent 7 1. It is good for one-time calculations. but for repeated use 
we may require additional information like experience. 
Suggestion on additional recruitment to normalize can also 
be calculated.
2. Instructions should be more specific and correct, overall 
count is not mentioned

1. Feasible but 
with some 
alterations
2. Feasible

1. Experience factor as multiplier of total time 
taken for any activity completion– is in planning 
stage
2. Instructions rectified
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Principal activities using PRAYOJN
The Fig. 4 showcases the PRAYOJN Platform, designed to 
calculate staffing requirements. The platform facilitates 
the computation of Principal Task Staff Requirements by 
allowing users to input details such as task names, unit 
time per task (in minutes), and the total daily task count 
for all staff. These inputs are used to calculate the number 
of staff required for each task, with the results dynami-
cally aggregated to provide the total Full-Time Equivalent 
(FTE) staff needed.

The platform includes features such as the “+ Add 
Task” button, enabling users to input and manage mul-
tiple tasks efficiently. Additionally, the system visually 
represents the results through a pie chart, highlighting 
the weighted distribution of tasks and their contribution 
to the overall staffing requirement. With clear instruc-
tions, editable fields, and automated calculations, the 
user interface is highly intuitive and accessible, ensuring 
seamless computation of staffing needs even for com-
plex workflows. This design simplifies decision-making 
and supports efficient workforce planning in healthcare 
facilities.

Category Allowance Standard (CAS) and Category 
Allowance Factor (CAF) calculations using formula
The Category Allowance Standard (CAS) measures 
the time spent by staff on supporting activities that are 
essential for smooth operations but not directly related 
to core tasks. In the phlebotomy department, the iden-
tified supporting activities include checking the stock of 
consumables and maintaining the stock register (8 min/
day), checking inventories and maintaining the inven-
tory register (8  min/day), preparing cotton boxes (2  h/
day, shared between two staff members, or 1 h each), and 
checking the received status in the Laboratory Informa-
tion System (LIS) (12 min/day). The LIS activity involves 
recording one sample per department (e.g., Microbiol-
ogy, Biochemistry, Clinical Pathology) every 30  min, 
which totals 12 min/day for 24 trips. Combining all these, 
the total time spent on supporting activities amounts to 
2 h and 28 min, or 2.466 h/day.

The CAS is calculated as the percentage of total work-
ing hours allocated to these supporting tasks. Using the 
formula:

Fig. 3 Prerequisite Data Inputs Interface for Calculating Available Work Hours/Year Using PRAYOJN Platform
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Fig. 4 PRAYOJN Platform Interface for Calculating Principal Task Staff Requirements with Visual Distribution of Task Weightage
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CAS =

(
T otal T ime Spent on
Supporting Activities

AWT

)
× 100 (11)

 
CAS =

(
2.466

7

)
× 100 = 35.23% (11.1)

This means that 35.23% of staff working hours are 
devoted to non-primary tasks.

 
CAF = 1

1 − (100/CAS)  (12)

 
CAF = 1

1 − 0.3523
= 1.5438 (12.1)

enabling healthcare administrators to assess the workload 
impact of supporting activities quickly and accurately.

Individual Allowance Factor (IAF) calculations using 
formula
The Individual Allowance Standard accounts for time 
spent by staff on occasional or ancillary activities that, 
while not part of their regular duties, still contribute to 
their overall workload. In this case, two such activities 
were identified: collecting and restocking consumables 
from the central store, which takes 30  min/day for 2 
staff, and monthly staff training sessions, lasting 30 min/
month for all 15 staff. To calculate the Individual Allow-
ance Factor (IAF), the total annual time spent on these 
activities was determined.

 
IAF = Total T ime for Ancillary Activities (in hours)

Available Work Hours per Y ear
 (13)

A CAF value of 1 indicates no workload from supporting 
activities, while a value above 1 (as in this case) reflects 
the additional burden these tasks impose on staff. The 
calculated CAF of 1.5438 signifies that staff spend over 
a third of their working time on non-primary activities, 
increasing their overall workload.

Category Allowance Standard (CAS) and Category 
Allowance Factor (CAF) calculations using PRAYOJN
The Fig.  5 shows the Category Allowance Factor (CAF) 
Calculator interface of the PRAYOJN platform, which 
simplifies the calculation of the workload impact of sup-
porting tasks in healthcare operations. Users can input 
details for each task, including the task name and the 
total time required per day (in minutes). The interface is 
designed to handle multiple tasks, with the option to add 
additional entries using the “+ Add Task” button. Once 
all tasks are entered, the system dynamically calculates 
the Category Allowance Standard (CAS), representing 
the percentage of total work hours spent on supporting 
tasks, and the CAF, which quantifies the workload bur-
den of these tasks. The results, including the total min-
utes required for all tasks, CAS, and CAF, are displayed 
clearly in the “Results” section.

The intuitive layout ensures ease of use, allowing users 
to input, review, and edit data effortlessly. Each task is 
listed sequentially, ensuring that no supporting activ-
ity is overlooked. The automated calculations eliminate 
the need for manual efforts, making it accessible even 
for non-technical users. This interface is highly efficient, 

 
IAF = ((1 hour × 246 working days) + (7.5 hours per month × 12 months))

1722 hours peryear  (13.1)

 
IAF = 336

17722
= 0.195 FTE (13.2)

Individual Allowance Factor (IAF) calculations using 
PRAYOJN
The Fig.  6 showcases the Individual Allowance Factor 
(IAF) Calculation interface of the PRAYOJN platform, 
which streamlines the computation of the additional 
workload caused by ancillary tasks. Users can input 
task-specific details, including the task name, time 
required per task (in minutes), frequency (daily, weekly, 
monthly, or yearly), and the number of staff involved. In 
the example shown, two tasks are entered: “Restocking 
Consumables,” requiring 30  min daily for 2 staff mem-
bers, and “Time Spent on Staff Training,” taking 30 min 
monthly for 15 staff members. Based on these inputs, 
the platform automatically calculates the total annual 
time for all ancillary tasks, converts it into hours, and 
determines the IAF as a fraction of Full-Time Equivalent 
(FTE) staff.

The user-friendly interface ensures simplicity and accu-
racy. Task-specific inputs are customizable, with the 
option to add multiple tasks using the “+ Add Task” but-
ton. Drop-down menus and clearly labeled fields guide 
users in entering precise details for time, frequency, and 
personnel. The platform dynamically computes the Total 
Minutes Required per Year, Total Available Work Hours 
per Year, and the resulting IAF, displaying the results in a 
clearly structured “Results” section.
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Fig. 5 PRAYOJN Platform Interface for Calculating Category Allowance Standard (CAS) and Category Allowance Factor (CAF) for Supporting Tasks
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Fig. 6 PRAYOJN Platform Interface for Calculating Individual Allowance Factor (IAF) for Ancillary Tasks
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WISN staff requirement calculation using formula
Final WISN Staff requirement is calculated as

 
WISN Staff Count = (Total Staff Required for

Principal Activities × CAF ) + IAF  (14)

For our case, the Total Staff Required for Principal Activ-
ities was calculated as 9.95 FTE, representing the Full-
Time Equivalent staff required to perform core activities. 
The Category Allowance Factor (CAF), which accounts 
for the workload from supporting activities, was deter-
mined to be 1.54, while the Individual Allowance Factor 
(IAF), representing the time spent on ancillary tasks, was 
calculated as 0.195 FTE.

 
WISN Staff Requirement = (9.95 × 1.54) + 0.195

= 15.528 FTE
 (14.1)

The current staff strength of the Phlebotomy department 
is 15 Full time employees and the WISN staff require-
ment suggested number if 15.528 FTE indicating current 
staff strength is optimal for the current workload.

WISN staff requirement calculation using PRAYOJN
The Fig.  7 showcases the WISN-Based Required Staff 
Calculator interface of the PRAYOJN platform, which 
computes the total Full-Time Equivalent (FTE) staff 
required to handle workloads effectively. Users can input 
the Required Number of Staff for Principal Tasks (Stan-
dard Need) and the Current Staff Strength (in FTE). The 
system then calculates the WISN-Based Required Staff 
Count, incorporating adjustments for supporting tasks 
(via the Category Allowance Factor or CAF) and ancillary 
tasks (via the Individual Allowance Factor or IAF). In this 
example, the platform determines a total staff require-
ment of 15.45 FTE, representing the optimum workforce 
needed to meet all workload demands.

The results are visually represented through a pie 
chart and bar graph, showing the contribution of prin-
cipal, supporting, and ancillary tasks to the overall staff-
ing requirement. This visual breakdown makes it easy 
to interpret the distribution of workloads across task 
categories.

The tool also has print option enabling users to print 
the entire calculations in.pdf format.

Final refinement and deployment
In Sprint 5, the platform was finalized based on feedback 
from beta testing. Adjustments were made to improve 
functionality, including recalibrating workload classifi-
cations to better align with staffing realities and enhanc-
ing the platform’s ability to handle dynamic variations 
in patient load. The platform demonstrated its capacity 

to optimize staffing levels, manage workload pressures, 
and adapt to different healthcare environments. These 
refinements ensured the platform was ready for large-
scale deployment, with features that addressed both cur-
rent needs and potential future requirements, such as 
the inclusion of experience-based adjustments and sea-
sonal workload forecasting. The live working link for the 
PRAYOJN tool could be accessed using link -  h t t p  s : /  / i i h  
m r  b a d  m i r  e . n e  t l  i f y . a p p /.

The user interface is intuitive and simplifies the com-
plex calculation of WISN staff requirements, making it 
accessible to a wide range of users. Essential values, such 
as the Standard Need and Current Staff Strength, can be 
easily entered into clearly labelled fields, ensuring sim-
plicity and accuracy during data input. The platform’s 
“Calculate WISN Based Required Staff” button dynami-
cally computes the optimal staff count, eliminating the 
need for manual calculations and reducing the chances 
of errors. Additionally, the results are visually repre-
sented through a pie chart and bar graph, providing a 
clear breakdown of task weightage across principal, sup-
porting, and ancillary tasks. This visual representation 
enhances understanding and helps users quickly inter-
pret how workloads are distributed. The platform also 
highlights the final WISN-calculated staff count, allowing 
administrators to make informed, data-driven decisions 
for workforce optimization. This user-friendly design 
ensures that even non-technical users can easily and 
accurately determine the staffing requirements needed to 
achieve an optimal workload balance.

Comparison of workforce estimation metrics: Excel vs. 
PRAYOJN
Table  3 presents comparative analysis between Excel 
(formula-based calculations) and the PRAYOJN plat-
form demonstrates a high degree of consistency in work-
force estimation using the WISN methodology. Across 
key metrics such as Available Work Time (AWT), Prin-
cipal Task Requirements, Category Allowance Factor 
(CAF), Individual Allowance Factor (IAF), and Full-Time 
Equivalent (FTE) estimation, the deviations remain mini-
mal (< 1%), confirming the reliability and accuracy of 
PRAYOJN in automating staff calculations.

The FTE estimation showed only a 0.52% deviation 
between the two methods, indicating that PRAYOJN effec-
tively integrates workload indicators while maintaining com-
putational precision. This reinforces its suitability as a scalable 
and efficient digital tool for healthcare workforce optimiza-
tion, reducing manual effort while ensuring data-driven deci-
sion-making. The platform’s ability to dynamically adjust for 
task variations, allowances, and operational conditions makes 
it particularly valuable for hospital administrators and health-
care planners aiming to enhance staffing efficiency.

https://iihmrbadmire.netlify.app/
https://iihmrbadmire.netlify.app/
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These results validate PRAYOJN’s capability to 
replace traditional manual calculations with an auto-
mated, user-friendly interface, ensuring accuracy, scal-
ability, and ease of use in healthcare settings. Future 
studies could further explore its application across 
diverse healthcare departments and patient care envi-
ronments to enhance workforce planning at a larger 
scale.

Discussion
The WISN methodology has been field test and used across 
several countries [5], the current study highlights the devel-
opment and application of the PRAYOJN platform, an 
innovative tool that digitalises the Workload Indicators of 
Staffing Need (WISN) process for healthcare workforce 
optimization. By integrating evidence-based staffing calcu-
lations with a user-friendly interface, the platform addresses 

Fig. 7 PRAYOJN Platform Interface for Calculating WISN-Based Staff Requirements with Visual Task Weightage Breakdown
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critical challenges in resource allocation, particularly in 
resource-constrained environments. The findings from this 
implementation, including beta testing in real-world clini-
cal settings, underscore its potential to enhance operational 
efficiency, reduce workload pressures, and support data-
driven decision-making in healthcare facilities.

While WISN remains a widely used tool, its manual 
implementation is often labour-intensive, prone to data 
entry errors, and requires significant administrative effort 
[18–20]. The WHO had released WISN application soft-
ware tool [21] for recording, analysing, and reporting data 
related to staffing status and needs at health facilities. 
However, the software is in.exe format and designed only 
for windows platform limiting the usage. The WISN soft-
ware is not currently available for download as the links for 
download are not accessible. The excerpts from the training 
module indicate the WISN software offers features such as 
comprehensive data management, automated calculations, 
modular workflows, and report generation, allowing users 
to input, analyse, and report staffing data across various 
healthcare activities. The software also includes customiz-
able dictionaries for geographic regions and staff categories, 
supports multiple languages, and provides static tables and 
graphs to present workload statistics and staffing levels. 
However, it requires installation and is limited to local use, 
with a user interface that, while functional, is less modern 
and visually engaging.

In contrast, the PRAYOJN Platform is a web-based tool 
that modernizes and enhances the WISN methodology to 
address its limitations. It provides a more accessible, device-
independent interface, eliminating the need for installation. 
Data entry is streamlined through intuitive, form-based 
inputs with dropdown menus and dynamic fields, reduc-
ing errors and improving usability. The platform integrates 
advanced visualizations, such as dynamic pie charts and bar 
graphs, to illustrate workload distribution across principal, 
supporting, and ancillary tasks. Unlike the WISN software, 
PRAYOJN fully incorporates Category Allowance Factor 
(CAF) and Individual Allowance Factor (IAF) calculations, 
offering a holistic view of staff workload. Developed using 
modern web technologies, PRAYOJN is highly scalable, 
adaptable to various healthcare environments, and under-
went iterative testing with stakeholders to ensure usability.

Overall, while WISN software provides a foundational 
framework for staffing optimization, PRAYOJN builds upon 
it with advanced features, dynamic outputs, and greater 

flexibility, making it better suited to meet the complex and 
evolving demands of modern healthcare facilities.

One of the key strengths of the PRAYOJN platform 
is its intuitive user interface, which enables even non-
technical users to compute staffing requirements with 
ease. Features such as the “Add Task” button, dynamic 
visualizations, and clearly structured outputs make the 
platform highly accessible to healthcare administra-
tors. Furthermore, the platform’s adaptability to diverse 
healthcare environments, from diagnostic laboratories 
to emergency departments, highlights its scalability. The 
inclusion of visual tools like pie charts and bar graphs 
provides an additional layer of clarity, making it easier for 
stakeholders to interpret and act on the results.

Despite its advantages, the PRAYOJN platform has 
certain limitations. For example, while the current ver-
sion provides robust calculations for static workloads, it 
does not yet incorporate predictive analytics to forecast 
future staffing needs based on historical trends or emerg-
ing challenges. Similarly, the ability to account for varia-
tions in staff experience levels or seasonal fluctuations 
in patient load is limited. These features, however, are 
planned for future iterations of the platform. The plat-
form’s reliance on accurate input data also underscores 
the importance of training users in data collection and 
entry to maximize its effectiveness.

The development of the PRAYOJN platform aligns with 
global efforts to integrate digital solutions into health-
care workforce management. By automating complex 
methodologies like WISN, the platform contributes to 
the digital transformation of healthcare systems, sup-
porting global health priorities such as achieving univer-
sal health coverage and strengthening health systems to 
respond to emerging challenges. The platform’s ability to 
integrate into existing workflows without requiring sig-
nificant technical expertise further enhances its utility in 
resource-limited settings.

Conclusion
The PRAYOJN platform represents a significant advance-
ment in healthcare workforce planning by automating the 
WISN methodology and providing actionable insights 
into staffing optimization. Its application in the phlebot-
omy department demonstrated its accuracy, usability, and 
potential to improve operational efficiency. While there 
are opportunities for further enhancement, such as the 

Table 3 Comparison of workforce calculation metrics: excel (Formula) vs. PRAYOJN with absolute and percentage deviation
Metric Units Excel (Formula) PRAYOJN Absolute Deviation Percentage Deviation
Available Work Time (AWT) hours 1722 1722 0 0.00
Principal Activities Full time employees 9.94 9.95 0.01 0.11
Category Allowance Factor (CAF) Fraction 1.54 1.54 0 0.00
Individual Allowance Factor (IAF) Fraction 0.195 0.195 0 0.00
FTE Estimation Full time employees 15.53 15.45 0.05 0.52
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integration of predictive analytics and dynamic workload 
adjustments, the platform provides a strong foundation 
for data-driven decision-making in healthcare facilities. By 
addressing key challenges in resource allocation, PRAYOJN 
has the potential to transform workforce planning and con-
tribute to the broader goals of health system strengthening 
and universal health coverage.
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