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ABSTRACT

1. Introduction: The COVID-19 epidemic has greatly disrupted healthcare systems worldwide, resulting in
several challenges related to procuring vital medical supplies, particularly personal protective equipment
(PPE) including medical gloves. Medical gloves are vital for hampering the transmission of infection in
hospital settings, and providing adequate quantities became a primary concern for healthcare providers
throughout the pandemic. The Jordanian Royal Medical Services (JRMS), responsible for delivering
healthcare services to military troops, their families, and civilians, faced difficulties in ensuring a consistent
supply of gloves during this period of time. The objective of this study is to examine the purchasing patterns
and cost fluctuations of medical gloves by the JRMS from 2020 to 2023. The study will analyze this specific
period, focusing on the peak of the pandemic, to gain a deeper understanding of how JRMS adjusted its
procurement strategy in light of disruptions in the worldwide supply chain.

2. Objective: The main objective of this study is to examine the patterns in the acquisition of medical gloves
by the JRMS from 2020 to 2023, specifically investigating the influence of the COVID-19 pandemic on
purchasing trends and expenditures. The study aims to achieve the following particular objectives: To
identify and analyze the patterns in the procurement of various categories of medical gloves, analyzing the
primary determinants that impacted variations in expenses and quantities throughout this timeframe,
specifically during the pandemic, assessing the efficiency of the JRMS's procurement procedures in
obtaining essential supplies during worldwide interruptions, and analyzing the lessons learned from the
JRMS experience to guide future procurement practices and improve readiness for future emergencies.

3. Methodology: The study will employ a quantitative retrospective methodology, utilizing procurement data
acquired from the JRMS procurement department during the time frame of 2020 to 2023. The dataset
comprises comprehensive information on the overall expenses and quantities of several categories of
medical gloves, encompassing both sterile and non-sterile gloves of varying sizes. The analysis will be
performed via Excel Spreadsheet and organized into three distinct phases: pre-pandemic, pandemic peak,
and post-peak stabilization. The findings will be displayed in a tabular format, accompanied with an in-depth
examination of cost and quantity patterns for each category of gloves.The findings derived from this research
will enhance comprehension of the difficulties encountered by healthcare systems during crises and offer
significant insights for future procurement planning and crisis management.
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1. INTRODUCTION:

The acquisition of medical supplies, especially
personal protective equipment (PPE), emerged as a
pivotal concern for healthcare systems globally
during the COVID-19 pandemic!”. Medical
gloves are essential personal protective equipment
that protects healthcare personnel and patients from
infection. The Jordanian Royal Medical Services
(JRMS), a principal healthcare provider in
Jordan'!, encountered significant difficulty in
maintaining a steady supply of medical gloves
during the pandemic. The purpose of this research
isto examine the purchasing trends and pricing
fluctuations of medical gloves by the JRMS from
2020 to 2023, concentrating on both sterile and
non-sterile gloves in various sizes.

The pandemic's effect on global supply chains
resulted in significant shortages of critical medical
supplies, causing price volatility and inconsistent
availability. The demand for medical gloves
increased significantly as healthcare providers
enhanced infection control protocols™®. As a
result, procurement organizations, such as the
JRMS, were compelled to swiftly adjust to
evolving market conditions. Comprehending how
the JRMS addressed these problems yields
significant insights into the efficacy of their
procurement strategies and the wider ramifications
for healthcare systems in crisis scenarios.

Medical gloves are essential elements of infection
control protocols in both surgical and non-surgical
environments. They are intended to safeguard
healthcare personnel and patients from the spread
of infectious pathogens. Sterile gloves are generally
employed in surgical operations to avert
contamination of the surgical site, whereas non-
sterile gloves are utilized in regular examinations
and procedures to safeguard against cross-
contamination'”®. The acquisition of these gloves
must reconcile cost, quantity, and quality to
guarantee that healthcare professionals are
sufficiently protected without depleting scarce
resources.

The JRMS, a prominent healthcare provider in
Jordan, manages a network of hospitals and clinics
catering to military personnel, their families, and
civilians'™. The organization is tasked with
ensuring that these facilities are supplied with
essential medical resources, such as gloves, to
deliver safe and effective care. The procurement
process for medical gloves during the pandemic
undoubtedly entailed complicated decision-making,

shaped by circumstances including worldwide

supply constraints, price fluctuations, and evolving
clinical requirements.

This study examines the purchasing trends of
several types of medical gloves over four-year
duration, utilizing data on both price and quantity.
The analysis seeks to identify trends and patterns in
the procurement process, emphasizing the
challenges and methods utilized by the JRMS
during this period. This study aims to enhance the
comprehension of how healthcare systems might
improve their preparedness and response to future
emergencies by analyzing these tendencies.

This study addresses the following key research
questions:

1. What alterations occurred in the JRMS's
procurement trends for medical gloves from 2020
to 2023?

2. What were the primary factors affecting the
variations in cost and quantity of gloves acquired
by the JRMS throughout this period?

3. How did the JRMS reconcile the necessity for
adequate glove supplies with the limitations
imposed by a fluctuating market?

The study seeks to deliver meaningful information
for healthcare procurement strategies, specifically
regarding emergency readiness and response, by
addressing these concerns. The results of this study
may guide future procurement policies and

practices, enhancing healthcare systems'
preparedness for analogous crises.
2. METHOD:

This study constitutes a retrospective examination
of medical glove purchasing data from the JRMS,
derived from procurement department records
spanning four years (2020-2023). The data
comprises two tables: one detailing the total cost of
various glove types and sizes for each year, and the
other indicating the total quantity purchased. The
glove categories comprise sterile and non-sterile
disposable surgical and examination gloves,
available in sizes from 6.5" to large. The analysis
focused on identifying trends in purchasing
patterns, encompassing variations in quantity and
cost over time. No supplementary data sources
were utilized, and all references are derived from
verified governmental data.

The analysis will be performed via Excel
Spreadsheet and organized into three distinct
phases: pre-pandemic, pandemic peak, and post-
peak stabilization. The findings will be displayed in
a tabular format, accompanied with an in-depth

Ind Res J Pharm & Sci | 2024: Dec.: 11 (4) pellEe)



Indian Research Jowrnal of Phowrmacy and Science; Alryalat A. A. et. al

examination of cost and quantity patterns for each during crises and offer significant insights for
category of gloves.The findings derived from this future  procurement  planning and  crisis
research will enhance comprehension of the management (Tables 1, 2).

difficulties encountered by healthcare systems

Table 1: The estimated cost of various types of gloves per year

2020 2021 2022 2023
Sterile, Powdered Disposable Surgical Gloves, Size 6.5" 54,776 0 100,643 33,548
Sterile, Powdered Disposable Surgical Gloves, Size 7" 140,155 0 252,277 84,092
Sterile, Powdered Disposable Surgical Gloves, Size 7.5" 36,360 0 284,483 94,828
Sterile, Powdered Disposable Surgical Gloves, Size 8" 40,811 0 155,660 51,887
Sterile, Powdered Disposable Surgical Gloves, Size 8.5" 14,876 0 19,323 6,441
Sterile, Un-powdered Disposable Surgical Gloves,Size 6.5" 509 0 2,576 0
Sterile, Un-powdered Disposable Surgical Gloves,Size 7.0" 8,350 75 7,361 0
Sterile, Un-powdered Disposable Surgical Gloves,Size 7.5" 8,584 0 7,361 0
Sterile, Un-powdered Disposable Surgical Gloves,Size 8.0" 717 0 2,945 0
Non-Sterile, Powdered Disposable examination Gloves , 444,055 246,193 738,578 259,860
Size Large
Non-Sterile, Powdered Disposable examination Gloves , 512,943 895,725 1,166,175 303,170
Size Medium
Non-Sterile, Powdered Disposable examination Gloves, Size 41,102 12,958 38,873 21,655
Small

Table 2: Total quantity of used gloves per year

Total Quantity

2020 2021 2022 2023
Sterile, Powdered Disposable Surgical Gloves, Size 6.5" 468,000 0 675,000 225,000
Sterile, Powdered Disposable Surgical Gloves, Size 7" 1,168,800 0 1,692,000 564,000
Sterile, Powdered Disposable Surgical Gloves, Size 7.5" 1,321,200 0 1,908,000 636,000
Sterile, Powdered Disposable Surgical Gloves, Size 8" 350,000 0 1,044,000 348,000
Sterile, Powdered Disposable Surgical Gloves, Size 8.5" 88,710 0 129,600 43,200
Sterile, Un-powdered Disposable Surgical Gloves,Size 4,800 0 16,800 0
6.5"
Sterile, Un-powdered Disposable Surgical Gloves,Size 50,778 500 48,000 0
7.0"
Sterile, Un-powdered Disposable Surgical Gloves,Size 52,545 200 48,000 0
7.5"
Sterile, Un-powdered Disposable Surgical Gloves,Size 5,850 250 19,200 0
8.0"
Non-Sterile, Powdered Disposable examination Gloves , 15,625,000 4,750,000 14,250,000 15,000,000
Size Large
Non-Sterile, Powdered Disposable examination Gloves , 17,265,000 14,742,300 22,500,000 17,500,000
Size Medium
Non-Sterile, Powdered Disposable examination Gloves, 1,520,000 250,000 750,000 1,250,000
Size Small

Ind Res J Pharm & Sci | 2024: Dec.: 11 (4) Felibje]



Indion Researchv Jouwrnal of Phawmacy and Science; Alryalat A. A. et. al | Dec’2024

3. RESULTS:

This results section offers a comprehensive
analysis of the purchasing patterns and cost
dynamics of medical gloves by the Jordanian Royal
Medical Services (JRMS) from 2020 to 2023. The
data encompasses total costs and quantities for
diverse types and sizes of gloves, facilitating a
thorough examination of trends throughout this
timeframe.

3.1 Cost Analysis

The cost data reveals considerable variations in the
JRMS's expenditure on medical gloves, which may
be subdivided into three distinct phases: pre-
pandemic (2020), pandemic peak (2022), and post-
peak stabilization (2023).

2020: Pre-Pandemic Baseline

The year 2020 establishes a benchmark for
analyzing JRMS's standard glove procurement
trends prior to the comprehensive effects of
COVID-19. During this timeframe, costs remained
relatively moderate across all glove categories. For
instance, the total expenditure for Sterile,
Powdered Disposable Surgical Gloves (Size 7")
amounted to $140,155.1, while the cost for Non-
Sterile, Powdered Disposable Examination Gloves
(Size Medium) was $512,943.4. These statistics
indicate that JRMS sustained a consistent
procurement of gloves, most likely in anticipation
of typical demand for surgical and examination
procedures.

2021: Procurement Gap

The data reveals an absence of recorded costs for
any glove types in 2021. This lack of information
may suggest various scenarios, including the
possibility that the JRMS depended on stockpiles
accumulated in 2020, particularly if procurement
was hindered by global supply chain disruptions.

This gap necessitates further examination, as it
signifies a crucial period during the pandemic when
there was a heightened global demand for medical
supplies.

2022: Pandemic Peak

In 2022, there was a substantial rise in expenditures
on medical gloves across all categories, driven by
the increased demand during the pandemic's peak.
For instance, the price of Sterile, Powdered
Disposable Surgical Gloves (Size 7") increased to
$252,277.2,  while  Non-Sterile, = Powdered
Disposable Examination Gloves (Size Medium)
reached $1,166,175. This notable surge signifies
the global urgency for PPE, resulting in price
inflation and augmented procurement volumes. The
JRMS, similar to numerous healthcare providers,
likely encountered supply shortages and incurred
elevated costs to obtain essential supplies™'®. The
heightened expenses also reflect the JRMS’s
adaptation to the surging demand for protective
equipment to ensure the safety of healthcare
personnel during a period of increased risk.

2023: Post-Peak Stabilization

As of 2023, the price of gloves has apparently
stabilized, although at a higher rate than pre-
pandemic levels. For example, the price of Sterile,
Powdered Disposable Surgical Gloves (Size 7") fell
to $84,092.4, while Non-Sterile, Powdered
Disposable Examination Gloves (Size Medium)
decreased to $303,170. This stabilization indicates
that, despite sustained demand exceeding pre-
pandemic figures, market conditions have
improved, with supply chains becoming more
robust and prices normalizing!®'". The decline in
costs relative to 2022 may also signify more
strategic procurement approaches by the JRMS,
potentially involving long-term contracts or
leveraging enhanced global supply availability
(Figure 1).
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Figure 1: The estimated prices of gloves following the peak of COVID-19

Ind Res J Pharm & Sci | 2024: Dec.: 11 (4) PelilAl



Indion Researchv Jouwrnal of Phawmacy and Science; Alryalat A. A. et. al | Dec’2024

3.2 Quantity Analysis

The quantitative data further substantiates the cost
study, demonstrating how the JRMS modified their
procurement volumes in reaction to the changing
pandemic circumstances.

2020: Pre-Pandemic Quantity Levels

In 2020, JRMS retained significant stocks of
medical gloves, indicative of standard healthcare
requirements. Specifically, 11,688,000 Sterile,
Powdered Disposable Surgical Gloves (Size 7")
were acquired, alongside 17,265,000 Non-Sterile,
Powdered Disposable Examination Gloves (Size
Medium). These quantities correspond with the
moderate prices prevalent during this timeframe,
suggesting that JRMS was equipped for
conventional healthcare needs.

2021: Quantity Data Gap

The quantity data for 2021 corresponds with the
cost data, indicating no documented purchases for
the majority of glove types. This suggests a
potential procurement gap, implying that JRMS
may have depended on existing inventory or
encountered procurement difficulties.

2022: Surge in Quantity

In 2022, there was a notable escalation in glove
quantities, paralleling the increase in costs. For
example, JRMS acquired 16,920,000 Sterile,
Powdered Disposable Surgical Gloves (Size 7")
and 22,500,000 Non-Sterile, Powdered Disposable
Examination Gloves (Size Medium). This
substantial rise in quantities reflects the heightened
demand for gloves during the pandemic's peak.
JRMS likely had to considerably increase its
procurement to satisfy the requirements of its
healthcare facilities during this crisis.

2023: Post-Peak Quantity Levels

By 2023, the procurement quantities by JRMS
stabilized. Specifically, 564,000 Sterile, Powdered
Disposable Surgical Gloves (Size 7") and
17,500,000 Non-Sterile, Powdered Disposable
Examination Gloves (Size Medium) were acquired.
This reduction in quantity, although remaining
above pre-pandemic levels, indicates the
stabilization of healthcare requirements as the
pandemic's effects diminished. JRMS seems to
have modified its procurement strategy to
correspond with the diminished yet still heightened
demand (Figure 2).
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Sterile, Un-powdered Disposable Surgical
Gloves,Size 8.0"
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Figure 2: The estimated quantities of gloves (stabilized following the peak of COVID-19)

3.3 Detailed Analysis by Glove Type

A comprehensive study of each glove type is
presented below to enhance understanding of the
data.

Sterile, Powdered Disposable Surgical Gloves
(Sizes 6.5" to 8.5")

These gloves were primarily utilized for surgical
procedures, where sterility is critical. The data
indicates that the JRMS initially sustained
consistent procurement levels in 2020, with costs
ranging from $14,875.6 for Size 8.5" to $54,775.8
for Size 6.5". The lack of data in 2021 is
particularly noteworthy for these glove types, as it

implies a dependence on existing inventories or
potential disruptions in surgical services. In 2022,
procurement costs increased across all sizes,
reflecting heightened demand for surgical
procedures during the pandemic. However, by
2023, costs and quantities diminished, signifying a
return to more standard surgical volumes.

Non-Sterile, Powdered Disposable Examination
Gloves (Sizes Small, Medium, Large)

Non-sterile gloves were in high demand for routine
examinations and non-surgical procedures. Data
indicates that in 2020, JRMS acquired substantial
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quantities of these gloves, especially in Size
Medium (17,265,000 gloves). The price of these
gloves escalated markedly in 2022, totaling
$1,166,175 for Size Medium. This increase
illustrates the global competition for personal
protective equipment, as examination gloves
became essential for mitigating COVID-19
transmission. By 2023, both prices and quantities
diminished, indicating enhanced market conditions
and a decline in the urgent demand for PPE.

Un-Powdered Disposable Surgical Gloves (Sizes
6.5" to 8.0")

The acquisition of un-powdered gloves exhibited a
distinct trend. These gloves, frequently favored in
specific surgical and clinical environments,
experienced consistently low procurement levels
during the study period. Notably, procurement for
these gloves remained minimal in 2020, with
quantities varying from 4,800 (Size 6.5") to 50,778
(Size 7.0"). This tendency persisted in 2022, seeing
very slight increase. The data indicates that un-
powdered gloves were not a central focus of
purchase during the pandemic, likely due to their
specialized use and the prioritization of alternative
glove types.

3.4 Comparative Analysis across Years
Upon analyzing the data over the four-year period,
several significant tendencies become apparent:

2020 vs. 2022: The disparity between 2020 and
2022 is substantial, with 2022 exhibiting
substantial increases in both expenditure and
volume. This illustrates the pressing need for
medical gloves during the pandemic's peak, as
healthcare institutions necessitated substantial
quantities of personal protective equipment to
safeguard personnel and patients.

2022 vs. 2023: The shift from 2022 to 2023
reveals a reduction in both cost and quantity,
signifying a stabilizing of demand. The JRMS's
ongoing procurement of substantial glove
quantities indicates that the most severe effects
of the pandemic have subsided, facilitating
more regulated and foreseeable procurement
methods.

Inter-Glove Comparison: Distinct glove types
had divergent procurement patterns. For
instance, non-sterile gloves saw the most
pronounced fluctuations, whereas sterile gloves
exhibited more mild variations. This disparity
presumably indicates the more prevalent
application of non-sterile gloves in diverse
clinical environments, in contrast to the more
targeted utilization of sterile gloves in surgical
operations.

The data indicates a distinct trend of heightened
glove purchase due to the COVID-19
pandemic, with 2022 marking the peak year for
both expenditures and volumes. The lack of
data in 2021 represents a significant gap that
necessitates further examination, since it could
uncover vital information into the JRMS's
procurement policies during that time. The
stabilization following the peak in 2023
indicates that the JRMS effectively navigated
the pandemic's problems, harmonizing the
demand for adequate supplies with the
limitations of an unpredictable market.

4. DISCUSSION:

The data reveals that the JRMS encountered
difficulties in reconciling supply and demand
during the pandemic. The substantial rise in both
cost and quantity in 2022 indicates the global
scarcity of medical supplies and the resultant price
escalations. The decrease in expenses and volumes
in 2023 indicates market stabilization and maybe
enhanced supply networks.

The absence of data for 2021 is significant and may
suggest dependence on existing reserves or
procurement  difficulties that require more
examination. This data deficiency may indicate the
necessity for enhanced procurement tracking
mechanisms inside the JRMS to guarantee
uninterrupted ~ supply  during  emergencies.

The study's results correspond with prior research
regarding the effects of COVID-19 on healthcare
procurement, highlighting prevalent issues of
pricing volatility and supply chain disruptions. The
JRMS's experience underscores the significance of
strategic procurement planning and the necessity
for adaptability in addressing extraordinary
healthcare demands.

5. CONCLUSIONS:

The examination of JRMS's glove purchase trends
from 2020 to 2023 indicates considerable
variations in both price and volume, mostly
influenced by the COVID-19 pandemic. The data
reveals that 2022 represented the peak year for
glove acquisitions, in both monetary value and
quantity, succeeded by a period of stabilization in
2023. The results highlight the significance of
robust supply chains and effective procurement
planning in healthcare systems, especially during
global emergencies.

CONSTRAINTS OF THE RESEARCH: The
analysis depends exclusively on the supplied data,
without additional contextual information to
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elucidate the observed changes. Future research
may be enhanced by a more extensive dataset and
interviews with procurement officials to obtain a
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