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Abstract

. . . . K I
Background and aims: Optimal allocation of human resources and effective eywords
scheduling are among the fundamental management challenges in executive Time Measurement
organ.lzatlons. In insurance orgar.uzatlons, .characterlzed by a hlghlvolume Work Process
of daily tasks and interactions, time-studying work processes can improve
performance and resource allocation. This study aimed to evaluate time studies Human Resources
of work processes in the Tehran Provincial Health Insurance Headquarters and T EINEE
to determine the required number of personnel.

Workload

Methods: This descriptive-analytical cross-sectional study collected data over
44 working days (from late August to late October 2024) from four technical
departments of the Tehran Provincial Health Insurance Headquarters. Time
measurements were obtained through direct observation, stopwatch timing,
and staff interviews. For each activity, three time estimates (optimistic,
most likely, and pessimistic) were determined, and their weighted mean was
calculated using the PERT formula. Work units for each activity were then
calculated, summed to obtain the monthly total, and finally compared with the
obligatory monthly work units per employee to estimate the personnel required
for each department. Received: 2025/06/12

Results: The Hospital Billing Department had the greatest workload among Accepted : 2026/03/18
all departments. Every department was understaffed, with the shortage most
pronounced in the Hospital Billing Department.

Conclusion: The Hospital Billing Department bears the heaviest workload,
which may lead to job burnout and reduced productivity. Addressing this issue
requires organizational restructuring, optimal allocation of human resources,
and accelerated digitization of processes. Effective workload management and
burnout mitigation can improve working conditions, increase efficiency, and
enhance service quality.
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EXTENDED ABSTRACT

INTRODUCTION

Measuring workload has gained significant
importance as properly adjusting the workload for
each employee can lead to improved individual
performance and, consequently, overall organizational
performance. This approach helps prevent issues such
as resource waste, task interference, and failure to
achieve organizational goals optimally.

Time-studying, as a vital operations management
tool, enables process optimization and reduction of
organizational costs. It is a process through which the
time required to perform work activities is precisely
measured and analyzed to establish appropriate time
standards for each activity. These standards allow
organizations to maintain a smooth and uninterrupted
flow of activities.

Accurate calculation of normal time helps
organizations set reasonable expectations for their
employees and maximize productivity. Additionally,
this calculation allows managers to define processes
with clear objectives and specific standards for
employees.

The Health Insurance Organization, as one of the
key institutions in providing healthcare services, plays
a fundamental role in strategic purchasing of services
and payment of costs to individuals and medical
centers. However, this organization faces challenges
such as increased workload, extended response times
to clients, and employee dissatisfaction with workload.
Studies show that the mismatch between workload
and the number of human resources in insurance
organizations can lead to decreased service quality and
increased operational costs. Consequently, improving
performance and efficiency in this organization can
have a direct and positive impact on the quality of
services provided to the insured and cost reduction.

Giventheincreasingnumber ofinsuredindividuals,
contracted centers with insurance, and the variety of
services provided, the need for reviewing the human
resource structure and optimal resource allocation is
strongly felt. These challenges further highlight the
importance of carefully examining processes and
determining standard times for activities.

This study was designed to measure standard times
for key and repeatable activities in the Health Insurance
Organization to assess human resource needs based
on scientific data. The implementation of this study
will provide comprehensive and scientific data to
organizations such as Health Insurance, which can be
used in decision-making related to human resources
and resource allocation. The results obtained can serve
as an important tool in decision-making in the field of
human resource allocation and improvement of work
processes in similar organizations.

METHODOLOY

This is a cross-sectional and descriptive study.
The data were collected during the period from late
August to late October 2024 (44 working days). The
Tehran Provincial Health Insurance Department
includes headquarters departments (technical and
support) and district departments. In this study, the
focus was on time-studying activities of technical
headquarters departments, including the Hospital
Billing Department, Outpatient Claims Department,
Supervision and Evaluation Department, and the
Referral System and Family Health Unit.

Time-studying in this study was conducted
through direct observation, stopwatch measurement,
and interviews by the time-studying team. In the
stopwatch measurement method, the time spent on
each activity was recorded in person at the workplace
and at the moment of performance. This technique,
known as time study with a stopwatch, is used to
record the time of repeatable activities. Although the
stopwatch is considered one of the simplest and most
widely used tools due to its accuracy in recording
up to milliseconds, the dependence of results on the
skill and accuracy of the recorder is one of its main
challenges.

Implementation Method

Initially, through interviews with department
heads, discussions with 10 experienced employees
from each department, and a review of job descriptions,
a list of main activities for each department was
prepared. This list, after initial approval, served as
the basis for identifying activities for time-studying.
Activities were divided into two categories: 1-
Individual activities: In this case, each employee is
responsible for performing a specific activity. All these
individuals participated in the time-studying process.
2- Shared activities: Activities shared among several
employees were identified, and half of the relevant
employees were randomly selected for time-studying.

Time-studying was conducted over a working week
(Saturday to Wednesday) from 8 AM to 2 PM by a
4-person time-studying team. This team, consisting of
trained experts equipped with accurate and standard
tools, recorded the time of specified activities using a
stopwatch. The recorded data represent the “normal
time” for performing each activity, and the average
of recorded times was used as the main criterion in
final calculations. The time-studying method and
determination of the number of human resources in
this study were based on the study by Arab et al.

This study was conducted according to the
principles stated in the Declaration of Helsinki and
national and international ethical regulations. The
research team processed and analyzed the data on
a secure platform. The identity of participants was
completely anonymized, and no personally identifiable
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information was published in public materials. The
Research Ethics Committee of the National Institute
of Health Research - Tehran University of Medical
Sciences approved this study (Approval ID: IR TUMS.
NIHR.REC.1403.034).

Time Calculation
Measuring Time for Each Activity

In the PERT method, three types of time are
defined for each activity: 1. Optimistic Time (OT):
The shortest possible time to perform the activity
under completely favorable conditions. 2. Most Likely
Time (MLT): The usual time to perform the activity
under normal conditions. 3. Pessimistic Time (PT):
The longest possible time to perform the activity,
considering potential obstacles and problems. The
Expected Time (ET) is calculated using the following
formula: ET = (OT + 4xMLT + PT) / 6. This formula
is a weighted average that gives more weight (4 times)
to the most likely time, as this time is usually the most
accurate estimate.

The optimistic time was estimated assuming
completely favorable conditions, the most likely time
as the usual time to perform the activity under normal
conditions, and the pessimistic time considering
obstacles such as system slowness or power outages.
The most likely time was directly measured with a
stopwatch and the presence of the time-studying team
at the workplace.

In the present study, the pessimistic time was
calculated by adding 20% to the most likely time,
and the optimistic time by subtracting 10% from the
most likely time. Studies have shown that using fixed
percentages to calculate optimistic and pessimistic
times is a practical and effective method in situations
where direct measurement of these times is not
possible (5). In this study, the selection of 20% for
pessimistic time and 10% for optimistic time was made
considering the nature of administrative activities
and past experiences. These percentages are within
the range recommended in scientific sources and
were deemed appropriate based on interviews with
employees and assessment of working conditions.

Determining Allowable Rest Times

To account for necessary interruptions in work, rest
times due to fatigue, personal needs, and unforeseen
cases were added to the measured times. Determining
these rest times can be done in three ways: either direct
measurement with a stopwatch, asking employees, or
adding a fixed percentage (between 4 to 8 percent) to
the expected time. The allowable rest time coefficient
was considered as a number between 0 and 1 (after
dividing the percentage by 100), where zero means the
least need for skill and work difficulty, and one means
the highest need for skill and work difficulty. Finally,

the final coefficient for each activity is calculated
according to the following formula.

Calculating Work Units

After determining the expected time and allowable
rest time for each activity, the standard time for each
activity was calculated using the following formula:
Standard Time = Expected Time X (1 + Allowable Rest
Time)

The work unit for each activity was calculated by
multiplying the standard time by the frequency of the
activity. The frequency of activities was determined
based on the average number of repetitions of each
activity in a month. For activities with variable
frequencies, the average frequency over the past six
months was used.

Determining the Required Number of Personnel

To determine the required number of personnel for
each department, first, the total monthly work units
for all activities of that department were calculated.
Then, the monthly mandatory work units for each
employee were determined based on the working
hours and days in a month. Finally, the required
number of personnel was calculated by dividing the
total monthly work units by the monthly mandatory
work units per employee.

RESULTS
Overall Staff Characteristics

In the four technical departments studied, a total
of 121 employees were observed. The mean age of
the staff was 44.5 + 4.4 years. Approximately two-
thirds of the employees were women, and 71.1 % were
married. More than 60.3 % held a bachelor’s degree,
30.6 % a master’s degree, and 66.1 % were permanent
employees. With respect to work experience, 36.4 %
of the personnel had 16-20 years of service. Table 1
presents detailed demographic and job characteristics.

Work-Unit Distribution across Departments

The four departments produced 150,831.55
work units per month, of which 94.7% concerned
department-specific activities and 5.3% were common
activities. The Hospital Billing Department accounted
for the largest share (54.26%), followed by Outpatient
Claims (22.92%), Supervision & Evaluation (18.43%),
and the Referral & Family Health Unit (4.38%).

For department-specific activities, the highest
proportions were observed in Hospital Billing (54.7%),
Outpatient Claims (23.8%), Supervision & Evaluation
(17.6%), and Referral & Family Health (3.9%).

Common activities totaled 7,980.92 work units.
Although the activity types were the same, volumes
varjed. Shared tasks included uploading documents
to the quality-management system, registering
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Table 1. Demographic and job characteristics of employees

Variable Category No. %
Gender Female 89 73.6
Male 32 26.4
Marital status Married 88 71.1
Single 26 21.5
Head of household 9 7.4
Education Diploma 6 5
Bachelor’s 69 60.3
Master’s 37 30.6
PhD 5 4.1
Work experience <5yr 5
6-10 yr 0
11-15yr 5 4.1
16-20 yr 44 36.4
21-25yr 35 289
26-30 yr 31 25.6
Employment status Permanent 80 66.1
Probationary 11 9.1
Contract 25 20.7
Service-obligation (physicians / paramedics) 5 4.1
Table 2. Staffing shortfall in the departments under study
Department Total .work Specific activities Cox.m.n.on Staff required  Staff employed
units activities
Hospital Billing 83,782.20 80,009.91 3,772.29 79.34 66
Outpatient Claims 35,392.41 34,792.33 600.08 33.52 30
Referral & Family Health 6,761.57 5,723.18 1,038.38 6.40 4
Supervision & Evaluation 28,463.32 25,744.36 2,718.96 26.95 21

correspondence, attending meetings, responding
to complaints, scheduling internal meetings,
inter-departmental correspondence, news liaison,
inventory liaison, and training liaison. Hospital Billing
handled 46.4 % of common work units, Supervision
& Evaluation 33.4 %, Referral & Family Health 12.7
%, and Outpatient Claims 7.3 %. Among common
activities, meetings (33.4%) had the highest workload,
followed by responding to complaints (12.2%) and
coordinating letters (10.4%).

Required Personnel

As summarised in Table 2, all four technical
departments were understaffed. The estimated
personnel shortfalls were 13 in Hospital Billing, 3.5 in
Outpatient Claims, 2 in Referral & Family Health, and
=~ 6 in Supervision & Evaluation.

DISCUSSION

The results of this study highlight the critical
importance of workload management and
human resource optimization in health insurance
organizations. The significant workload in the
Hospital Billing Department, particularly in claim
processing and client response, indicates the need for a
comprehensive review of the organizational structure

and resource allocation.

The observed shortage of human resources across
all departments, especially in the Hospital Billing
Department, aligns with findings from similar studies
in healthcare administrative settings. For instance, a
studybyJohnsonetal. (2022) found thatadministrative
departments in healthcare organizations often operate
with 15-25% fewer staff than optimal, leading to
decreased efficiency and increased error rates.

The high workload in the Hospital Billing
Department can be attributed to several factors. First,
the complexity of hospital claims requires detailed
review and verification, which is time-consuming.
Second, the increasing number of insured individuals
and contracted hospitals has led to a higher volume of
claims without a proportional increase in personnel.
Third, the frequent changes in insurance regulations
and tariffs necessitate continuous learning and
adaptation by the staff, adding to their workload.

The significant time spent on responding to clients
indicates a potential gap in the information system
and client education. Developing comprehensive
information resources for clients and enhancing the
digital interface for claim submission and tracking
could reduce the need for direct client interaction and
free up valuable staff time for more complex tasks.

f
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The findings of this study suggest several strategies
for addressing the identified challenges: Human
Resource  Optimization: ~ Allocating additional
personnel to departments with the highest workload,
particularly the Hospital Billing Department,
based on the calculated required number. Process
Digitalization: Accelerating the digitalization of
claim processing and verification to reduce manual
work and increase efficiency. Task Redistribution:
Reviewing and potentially redistributing tasks among
departments to balance the workload more effectively.
Client Education: Developing comprehensive
information resources for clients to reduce the need
for direct inquiries and consultations. Training and
Development: Investing in staff training to enhance
their skills and efficiency in handling complex cases.

Comparing these findings with international
practices, it is evident that many health insurance
organizations globally are moving towards more
automated and digitalized processes. For example,
in countries like Germany and Singapore, the
implementation of digital claim processing systems
has reduced the processing time by up to 60% and
decreased the required human resources by 30-40%.

CONCLUSION

This study provides valuable insights into the
workload distribution and human resource needs in
the technical departments of the Tehran Provincial
Health Insurance Department. The findings highlight
the significant workload in the Hospital Billing
Department and the general shortage of human
resources across all departments.

To address these challenges, a multi-faceted
approach is recommended, including human
resource optimization, process digitalization, task
redistribution, client education, and staff training. By
implementing these strategies, the organization can
improve working conditions, enhance efficiency, and
elevate service quality.

Future research should focus on evaluating the
impact of digitalization on workload reduction and
exploring innovative approaches to client service
that minimize direct interaction while maintaining
high service quality. Additionally, regular workload
assessments should be conducted to ensure that
resource allocation remains aligned with evolving
organizational needs.
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