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Introduction: The Saudi health care transformation is taking place through the implementation of many
initiatives and programs to serve Saudi Vision 2030, which aims to improve health care services by focus-
ing on digitalization and privatization. This study aimed to evaluate the economic impact of implement-
ing the new digital health transformation initiative (Wasfaty service) on the health care budget using
diabetes mellitus as an example.
Methods: This study presents a cost analysis evaluation following the implementation of the Wasfaty
program during the period between 2017 and 2021. The study compared the pre-Wasfaty period and
the Wasfaty period in terms of direct medical costs. Data sources were the Ministry of Health for pre-
Wasfaty data and the National Unified Procurement Company, which runs the Wasfaty program, for
Wasfaty data. The study focuses on diabetic medications for outpatients. This health economic evaluation
used the cost per visit, and sensitivity analyses were conducted utilizing the cost per patient according to
the prevalence of diabetes mellitus.
Results: After implementing the transformation using the Wasfaty service, the estimated annual mean
cost savings per visit were USD 109.18 (SAR 409.43), and the cost savings per patient with a prevalence
of 11% were USD 13.89 (SAR 52.1). The saving costs were USD 11,750,600 (SAR 44,064,750) for human
resources and USD 97,473,469 (SAR 365,525,508) for pharmacies’ operation costs without including
warehouse expenditures. The savings from the clinical decision support system preventing undesirable
medication costs were estimated at USD 9,842,720 (SAR 36,910,201), and savings from the prevention
of undesirable adverse events were estimated at USD 137,332,615 (SAR 514,997,308) for a 6% prediction.
The total healthcare expenditure savings were USD 258,762,981 to 274,972,971 (SAR
970,361,178 ± 1,031,148,640).
Conclusions: Implementing the new digitization and privatization initiatives (i.e., the Wasfaty program)
as a result of the transformation in the health care sector had led to a significant reduction in health care
expenditures and cost savings with respect to clinical and pharmacy services using diabetes mellitus as
an example.
� 2023 The Author(s). Published by Elsevier B.V. on behalf of King Saud University. This is an open access

article under the CC BY-NC-ND license (http://creativecommons.org/licenses/by-nc-nd/4.0/).
1. Introduction

The Saudi health care system is a social system mainly run by
the Ministry of Health (MoH) (Alshammari et al., 2017). More than
60% of health care services are provided by the MoH, and the
remaining services are provided by other government entities
and the private sector (Sebai et al., 2001). The Saudi MoH has an
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extensive network of primary health care (PHC) providers, clinics,
and hospitals of various levels (less than 50 beds, more than 50
beds, tertiary hospitals, and medical cities) (Almalki et al., 2011,
Al Asmri et al., 2020). As of 2021, there were 2121 PHC providers
and 287 hospitals under the MoH. There were 51 hospitals and
159 hospitals in other governmental and private sectors, respec-
tively (MOH, 2021). These health institutions provide various types
of health services, from regular disease care to treatment of more
complex diseases such as cancer and rare diseases (Almalki et al.,
2011). However, there are some concerns about the efficiency of
the health care system, especially the increasing prevalence of
non-communicable diseases (NCDs) at a rate that is greater than
the international rate. Diabetes mellitus and heart diseases are
examples of such diseases, which place a high burden on both
humanistic and economic outcomes (Naeem 2015, Ahmed et al.,
2017, SaudiVision2030, 2022). Furthermore, health care services
consumed a considerable proportion of the Saudi budget; health
care was considered the second highest-consuming sector after
the education sector (MOF, 2021). Therefore, there was a need
for a highly cost-efficient health care system.

In 2016, Saudi Vision 2030 was launched, focusing on economic
development and national growth. Saudi Vision 2030 includes 96
strategic objectives. The MoH was one of the earlier sectors that
the Saudi Vision 2030 included with the aim of restructuring the
health sector to make it more effective, comprehensive, and inte-
grated (SaudiVision2030, 2022).

The health care system will be based on value-based care prin-
ciples to ensure transparency and financial sustainability. This will
be achieved by promoting health and preventing diseases. The
strategic objectives aimed to have comprehensive and equitable
geographic distribution, improve access to health services, expand
the digitalization of health services, and improve the quality of
health services (SaudiVision2030, 2022).

The new programs are restructuring the health care system to
overcome the latest health and disease concerns and to increase
the average life expectancy at birth from 75 years in 2016 to
80 years in 2030. They also aim to reduce the burden of NCDs,
including ischemic heart diseases, stroke, chronic kidney diseases,
respiratory diseases, diabetes mellitus, cirrhosis, and mental ill-
ness. NCDs led to 75% of all deaths in Saudi Arabia in 2019
(Alqunaibet et al., 2021, SaudiVision2030, 2022).

Pharmaceutical expenditures are among the highest burdens on
total health expenditure in Saudi Arabia. Pharmaceutical expendi-
tures represent around 20% of total health expenditures and are
increasing over time. In 2011, they cost USD 4.894 billion (SAR
18.35 billion), and pharmaceutical expenditures increased to
almost USD 7.897 (SAR 30 billion) in 2018 (Alrasheedy 2020).
The high expenditures could be due to several factors, including
the high prevalence of NCDs, especially diabetes mellitus; the fact
that only 30% of pharmaceuticals are manufactured locally; and
many others, such as waste and oversupply of medications
(Tawfik et al., 2022, Wasfaty, 2022). Diabetes mellitus is consid-
ered one of the endemic diseases in Saudi Arabia. There is no speci-
fic reference for the prevalence of diabetes, but a recent study
found that the prevalence of diabetes is 11.65% (Almubark et al.,
2022).

Therefore, as one of the Vision 2030 programs, the Wasfaty (an
electronic prescription and dispensing system through community
pharmacies) initiative program has been introduced to improve
the quality and efficiency of health care services (Wasfaty,
2022). It also aims to be a cost-efficient service, reduce medication
errors, provide patient medication counseling, and improve medi-
cation availability. Wasfaty is a nationwide program led by 2 insti-
tutions, the Saudi MoH and the National Unified Procurement
Company (NUPCO). It is an electronic prescribing solution intended
to enable physicians at the government’s primary health care cen-
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ters and hospitals to prescribe electronically and allow patients to
pick up their prescriptions at private pharmacies. In addition, it
connects PHC services and hospitals to community pharmacies,
and patients can obtain their medications from their nearest par-
ticipating pharmacy. Wheels Wasfaty applies to all health care pro-
viders. Wasfaty currently has more than 25 leading health care
providers for the government sectors (Almaghaslah et al., 2022,
Wasfaty, 2022).

This health economic study aimed to evaluate the introduction
of the Wasfaty nationwide program under Vision 2030, using dia-
betes mellitus as an example.
2. Material and methods

A health cost analysis was conducted between 2017 and 2021
to estimate the financial consequences of establishing the Wasfaty
service program and assess its impact from a MoH perspective.

To estimate the financial consequences of establishing the Was-
faty service program and assess its impact from a payer perspec-
tive, we first defined the program’s goals, target population,
services provided, and delivery model. Next, we estimated the
costs associated with establishing and running the program, such
as operating costs and other overhead expenses. Then, we deter-
mined the potential savings associated with the program and cal-
culated the net cost. We assessed the impact on payers, we
present the findings and highlight the net cost, potential savings,
and impact on the health sector.

The model was divided into the pre-Wasfaty period and the
Wasfaty period. Wasfaty initiative was started in 2019 and cover
various regions (Wasfaty, 2022). The pre-Wasfaty period was
defined as the time before the implementation of the Wasfaty ser-
vice program, which is during the era when the MoH provided the
full medication service through its pharmacy network (i.e., before
2019). For this study, the pre-Wasfaty included the MoH PHC pro-
viders. At the same time, the Wasfaty period was defined as the
time after the implementation of the Wasfaty program for provid-
ing medications through community pharmacies. We did not
include 2019 because it was a transition stage to Wasfaty (i.e.,
moving from the MOH providing the service to Wasfaty).

2.1. The Wasfaty service

Wasfaty began serving patients through 1588 community phar-
macies in 2019. This number increased by 93% in 2020 and 2021 to
reach 2401 and 3062 community pharmacies, respectively. Fur-
thermore, the number of PHC providers served has grown over
the three years, from 905 in 2019 to 2121 PHC providers in
2021. Wasfaty provides free home delivery for elderly, disabled,
and pregnant patients and for any eligible persons as health care
providers define it, as well as if medication is unavailable at the
first visit.

2.2. Study population

Diabetes mellitus, as one of the most prevalent diseases in Saudi
Arabia, was used as an example in this health economic evaluation
because it is difficult to assess the whole program due to the lack of
other disease information, especially from the MoH (ie, pre-
Wasfaty program).

2.3. Outcome measurements

Diabetes mellitus was used to assess the cost analyses pre-
Wasfaty and during Wasfaty. Cost per visit was used as a primary
outcome (MOH, 2017, MOH, 2018). As a sensitivity analysis, we
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used diabetes mellitus prevalence to assess cost per patient. A
recent study estimated the prevalence of diabetes mellitus to be
11.65% in 2021(Almubark et al., 2022). Beginning in the pre-
Wasfaty period, including 2017 and 2018, we used a range of
11–12% as the prevalence of diabetes mellitus to avoid underesti-
mation of diabetes mellitus during the study period, and we calcu-
lated the proportion of the patients treated in MoH facilities from
the total prevalence, which equaled 43.2% in 2017 and 42.9% in
2018 (MOH, 2017, MOH, 2018).

2.4. Measurement of costs

The direct medical costs were calculated for pharmaceutical-
related expenditures during the pre-Wasfaty period and the Was-
faty period.

2.4.1. Cost sources
Data sources were the MoH and the Wasfaty administration for

the pre-Wasfaty and Wasfaty periods, respectively. Furthermore,
we searched the literature for published works that have informa-
tion on the cost relevant to this study. These data sources were
used to calculate the costs, including the cost of medications,
human resources costs, pharmacy operation costs, and other
related costs.

2.4.2. Pharmacists, pharmacy technicians, and operation costs
For the pre-Wasfaty period, pharmacists’ and pharmacy techni-

cians’ salaries were calculated by multiplying the number of phar-
macists and pharmacy technicians in 2017 and 2018 based on the
MoH’s statistical books by the estimated average salaries for each
category. In addition, pharmacy operation costs were calculated
using a published study of the operation costs of outpatient phar-
macies in hospitals (Alsheikh et al., 2022). The included operations
costs are the costs of physical space, software, offices, landline tele-
phones, small refrigerators for medications, chairs, medication
shelves, and tables for dispensing. The numbers of PHCs in 2017
and 2018 were 1671 and 2325, respectively (MOH, 2017, MOH,
2018).

In addition, the salaries after Wasfaty in 2020 and 2021 are
related to the community pharmacists and paid by their employers
(i.e., the community pharmacies that participated in Wasfaty) and
not by Wasfaty. Therefore, this cost is included in the Wasfaty
commission to the participating pharmacy as a fixed percentage,
which ranged from 6 to 10% during the study period. We estimated
that a PHC pharmacy is one-fourth the size of a hospital outpatient
pharmacy. Then the operation cost was calculated by multiplying
the number of PHC pharmacies by the cost calculated based on a
published study (Alsheikh et al., 2022).

2.4.3. Medication costs
For pre-Wasfaty, data on diabetes mellitus medications (i.e.,

hypoglycemic medications) were captured from the contracts after
MoH confirmation for the shipment distribution plan per quarter;
this was treated as actual demand. The data included the total
quantity per medication per year and the total cost per medication
per year with unit cost. Because we focused on outpatient services,
the proportion of outpatients was calculated by deducting the per-
centage of inpatients from the total quantity per medication.

In addition, the net cost includes 4% procurement and 6% logis-
tics. The model deducted the estimated proportion of each medica-
tion used for inpatient services because the focus was on
outpatient services such as Wasfaty services (NUPCO).

For the Wasfaty period, the data were captured from the actual
dispensations per year as medication cost plus the pharmacies’
commission for providing the service, including purchasing, stor-
age, logistics, distribution, dispensing, administration, counselling,
1031
labelling, etc. The community pharmacies are also responsible for
expiry, overstock, and damage, as well as medication destruction
and recall, if needed. Therefore, the budget that the Wasfaty pro-
gram gave to community pharmacies covers all these expendi-
tures. The community pharmacy commission was a 6% markup
from the medication cost (government price) from 2020 until the
end of June 2021, and then it was 10% until the end of the study.
All commissions were included in the analyses. The government
price was defined through publishing a tender, receiving quota-
tions from the suppliers and manufacturers, finalizing the evalua-
tion (technical and commercial), publishing the awardation, and
then contracting with the suppliers that submitted the first 3 best
quotations. The medications were to be delivered directly to the
participating community pharmacies at the same wholesale price,
and then the difference between the government price and the
wholesale price was to be repaid (reimbursed) after completion
of prescription dispensing under the Wasfaty system.

In addition, the estimated lowest cost saving considered the
lowest price of the awarded trade as a saving, and the estimated
average cost saving considered the average price of the awarded
trade as a saving.

2.4.4. Alert costs
As part of the calculated direct cost for total health care expen-

ditures, we highlight the safety measurements implemented in the
Wasfaty system, which include but are not limited to the clinical
decision support system (CDSS). The CDSS aims to support pre-
scribers in their decisions and ensure the safety of their e-
prescriptions with regard to both prescribing and dispensing. The
CDSS helps to prevent medication duplications, drug overdoses,
drug-drug interaction, drug-herbal interaction, disease interaction,
and refilling too soon. The cost due to such incidents that were pre-
vented by the CDSS was estimated using national and international
references (Databank, 2022, IBM, 2022, Kluwer, 2022). Panagioti
et al found that around 6% of such incidents were associated with
harm. Therefore, we multiplied the number of patients alerted
related to diabetes mellitus medications in the CDSS due to 1 of
the abovementioned incidents by 6% and by the estimated cost,
with a national reference of USD 593.33 (SAR 2225) and an inter-
national reference of USD 472 (SAR 1770) (Najafzadeh et al.,
2016, Alomi et al., 2018, Panagioti et al., 2019). All costs were cap-
tured in Saudi riyals (SAR) and US dollars (USD) with currency
exchange equal to SAR 3.75 for USD 1.

2.5. Statistical analysis

Descriptive statistics were used to calculate all study variables.
The mean cost and the mean cost differences were calculated for
the two periods (before and during Wasfaty). All variables were
managed utilizing Microsoft Excel, and all analyses were con-
ducted using Microsoft Excel, R (version 4.1.3), and RStudio
(2022.7.1.554) software.
3. Results

In Table 1, the cost of antidiabetic medications is broken down
by year, comparing 2017 and 2018 (pre-Wasfaty) to 2020 and 2021
(the Wasfaty period).

The antidiabetic medication cost per visit was calculated for
both before Wasfaty and during Wasfaty. The cost per visit
dropped from USD 189.77 (SAR 711.63) and USD 93.43 (SAR
350.35) in 2017 and 2018, respectively, to USD 27.62 (SAR
103.57) and USD 37.21 (SAR 139.55) in 2020 and 2021, respec-
tively. Furthermore, when we compared the cost per visit of the
pre-Wasfaty to the Wasfaty period, we found that the estimated



Table 3
The estimated saved medication cost using the low and average price of medications
for each prevention alert in 2020.

Alert Type (2020) Est. Lowest Cost
Saving**

Est. Average Cost
Saving***

Drug Age & Drug Gender 25,770 36,263
Drug Allergy 732 732
Drug Diagnosis Contraindication 375,951 714,031
Drug Diagnosis Indication 1,951,681 3,118,480
Drug Overdose 68,573 120,973
Drug-Drug Interaction 5 19
Duplicate Therapy 4,052,335 7,433,843
Grand Total 6,475,046 11,424,342

*The costs are in US dollars.
** Est. lowest cost saving: We consider the lowest price of the awarded trade as

saving.
*** Est. average cost saving: We consider the average price of the awarded trade as
saving.

Table 4
The estimated saved medication cost using the low and average price of medications
for each prevention alert in 2021.

Alert Type (2021) Est. Lowest Cost
Saving**

Est. Average Cost
Saving***

Drug Age & Drug Gender 43,282 53,701
Drug Allergy 459 528
Drug Diagnosis Contraindication 586,441 1,011,824
Drug Diagnosis Indication 3,839,770 6,245,469
Drug Overdose 137,650 184,984
Drug-Drug Interaction 32,638 82,931
Duplicate Therapy 8,570,155 16,869,088
Grand Total 13,210,395 24,448,525

** Est. lowest cost saving: We consider the lowest price of the awarded trade as
saving.
*** Est. average cost saving: We consider the average price of the awarded trade as
saving.

Table 1
Antidiabetic medications cost savings associated with Wasfaty program implementation.

Pre-Wasfaty Wasfaty period Before and after difference
mean

2017 2018 Mean 2020 2021 Mean

Antidiabetic medications cost* 81,751,269 68,232,720 74,991,995 33,975,244 87,580,613 60,777,929 14,214,065
Antidiabetic medications cost per visit 189.77 93.43 141.60 27.62 37.21 32.42 109.18
Antidiabetic medications Cost per Patient (P11%) 53.80 43.30 48.55 29.42 39.89 34.65 13.89
Antidiabetic medications Cost per Patient (P12%) 49.33 39.73 44.53 29.42 39.89 34.65 9.88

* The costs are in US dollars.
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annual mean cost saving per visit was USD 109.18 (SAR 409.43;
Table 1).

In addition to the above-mentioned method of calculating the
antidiabetic medications per visit, we also calculated the cost of
antidiabetic medications using the prevalence of diabetes mellitus
as a sensitivity analysis during the pre-Wasfaty period. Using a
prevalence of 11%, the cost of antidiabetic medications per patient
was USD 53.797 (SAR 201.74) and USD 43.299 (SAR 162.37) in
2017 and 2018, respectively. When using a prevalence of 12%,
the cost of antidiabetic medication per patient was USD 49.33
(SAR 185) in 2017 and USD 39.73 (SAR 149) in 2018. We found that
the estimated annual mean cost saving per patient with a preva-
lence of 11% and 12% was USD 13.89 (SAR 52.1) and USD 9.88
(SAR 37.05), respectively (Table 1).

We examined the expenses associated with two distinct
resource categories during the pre-Wasfaty and Wasfaty periods
(Table 2). For pharmacy technicians, the annual mean cost was
found to be USD 9,274,067 (SAR 34,777,750), whereas the annual
cost for pharmacists was assessed to be USD 2,476,533 (SAR
9,287,000). During the Wasfaty period, there is no cost with
respect to human resources (ie, pharmacists and pharmacy techni-
cians). The cost of running the PHC pharmacies during the pre-
Wasfaty period was also calculated; the average yearly cost of
pharmacies resulted in costs of USD 97,473,469 (SAR
365,525,508). Similar to the cost of pharmacists and pharmacy
technicians, there is no cost for the pharmacy itself after imple-
mentation of the Wasfaty service (Table2).

In the Wasfaty period, the total estimated cost of medications
that might be associated with patient harm but were not dispensed
because of the associated alerts that the CDSS captured ranged
between USD 6,475,046 (SAR 24,281,422) and USD 11,424,342
(SAR 42,841,283) for 2020 (Table 3) and USD 13,210,394 (SAR
49,538,980) and USD 24,448,524 (SAR 91,681,967) for 2021
(Table 4). Furthermore, the total number of alerts (eg, duplicate
therapy and drug overdose) that were associated with prescrip-
tions was 3,103,734 in 2020 and 5,490,297 in 2021. Therefore, by
using a national and international estimate of harm cost associated
with these alerts with a 6% prediction of occurrence, it was found
that the estimated average cost saving was USD 99,195,339 (SAR
371,982,520) and USD 175,469,892 (SAR 658,012,095) in 2020
and 2021, respectively (Table 5 and Table 6).
Table 2
Cost of human resources (pharmacists and pharmacy technicians) and pharmacy operatio

Resources category 2017 2

Number Average Cost Cost per year N

Professionals
Technicians** 4,019 2,267 9,109,733 4
Pharmacists** 468 4,933 2,308,800 5
Health facilities
Pharmacy*** 1,671 48,785.52 81,520,604 2

*The costs are in US dollars.
** The estimated average salary is 2267 for technicians and 4933 for pharmacists.
*** The average pharmacy costs include place, computers, offices, landline telephone, sm
shelves, table for dispensing (Pinch).
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4. Discussion

Saudi Arabia is undergoing significant transformation following
the Saudi Arabia Vision 2030 initiative, which began in 2016. The
ultimate goals of Vision 2030 are to have an ambitious nation, a
n cost before Wasfaty program implementation.

018 The annual cost, mean

umber Average Cost Cost per year

,164 2,267 9,438,400 9,274,067
36 4,933 2,644,267 2,476,533

,325 48,785.52 113,426,334 97,473,469

all refrigerator for medications, chairs, controlled medications cabinet, medications



Table 5
The estimated saving cost of prevention alerts using national and international rates by multiplying the number of alerts by the average harm cost for a 6% prediction of
occurrence in 2020.

Alert Type # of Alerts Est. Average Cost Benefit (national) Est. Average Cost Benefit (international)

Drug Age & Drug Gender 2,990 4,524,760 3,599,472
Drug Allergy 84 161,387 128,384
Drug Diagnosis Contraindication 67,622 118,998,340 94,663,848
Drug Diagnosis Indication 178,450 270,468,033 215,158,840
Drug Overdose 13,349 19,278,587 15,336,224
Drug-to-Drug Interaction 2 1,780 1,416
Duplicate Therapy 565,165 856,888,440 681,659,568
Grand Total 827,662 1,270,321,327 1,010,547,752
The associated harms are estimated at 6% 49,660 110,492,930 87,897,747

* The costs are in US dollars.

Table 6
The estimated saving cost of prevented alerts using national and international rates by multiplying the number of alerts by the average harm cost for a 6% prediction of occurrence
in 2021.

Alert Type (2021) # Of Alerts Est. Average Cost Benefit (national) SAR Est. Average Cost Benefit (international) SAR

Drug Age & Drug Gender 3,547 5,125,807 4,077,608
Drug Allergy 127 242,080 192,576
Drug Diagnosis Contraindication 93,916 162,604,187 129,352,544
Drug Diagnosis Indication 337,244 510,618,513 406,199,896
Drug Overdose 15,528 21,989,527 17,492,792
Drug-to-Drug Interaction 2,069 3,075,840 2,446,848
Duplicate Therapy 1,011,647 1,578,109,433 1,255,394,920
Grand Total 1,464,079 2,281,765,387 1,815,157,184
The associated harm was estimated at 6% 87,845 195,454,573 155,485,211

*The costs are in US dollars.
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thriving economy, and a vibrant society (Chowdhury et al., 2021,
SaudiVision2030, 2022). One of the main pillars of Vision 2030 is
the health sector transformation program, which aims to restruc-
ture the health sector to be more effective, comprehensive, and
integrated. The health care transformation uses value-based care,
a new worldwide principle for ensuring transparency and financial
suitability. This health sector transformation aimed to expand the
use of e-health services and digital solutions to improve patients’
access to high-quality health care. This will help to promote public
health and prevent disease, especially chronic diseases, which are
burdensome from both a humanistic and a financial standpoint.

One of these health transformations is the establishment of the
Wasfaty program by the Saudi MoH, which is outsourced to and
run by NUPCO. The Wasfaty program has aimed to digitalize and
monitor the entire prescription cycle, from prescribing to dispens-
ing, by applying a reimbursement mechanism utilizing the private
sector to enhance medication accessibility and improve medication
availability with a high level of quality and patient safety
(Almaghaslah et al., 2022). The Wasfaty program began slowly in
2019 and moved to extensive implementation in 2020 and 2021.
Our study aimed to assess the economic impact of introducing this
new initiative. We used antidiabetic medications because diabetes
mellitus is one of the most common economic burdens in Saudi
Arabia and worldwide (Lin et al., 2020).

We used various methods to calculate the cost of antidiabetic
medications during the pre-Wasfaty period to have the most accu-
rate cost estimates. Using both methods, our study showed that
the Wasfaty program substantially saves costs in comparison to
the pre-Wasfaty period. The mean difference between the two
periods was USD 109.18 (SAR 530.99), with costs per visit before
Wasfaty and after applying Wasfaty being USD 141.6 (SAR
409.43) and USD 32.42 (SAR 121.56), respectively. We used a range
of diabetes mellitus prevalence (ie, 11 and 12%) to avoid underes-
timation of the prevalence of diabetes mellitus. The Wasfaty pro-
gram was cost-saving using both numbers for the prevalence of
diabetes mellitus.
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We believe that the Wasfaty initiative has resulted in cost sav-
ings due to the availability of the CDSS that is built into the Was-
faty services. The CDSS is supported with drug and clinical
information (databases) that help the physician and pharmacist
during the prescribing and dispensing of medications. The system
can show any medical and safety alerts such as drug-drug, drug-
therapy, drug-diagnosis, drug-food, drug-allergy, drug-gender,
and drug-age interactions; drug quantity over time (duration);
maximum daily dose; maximum single dose; authorization of the
prescription of medication based on an approved formulary list;
authorization of the prescription of a medication based on the type
of facility; and detection of look-alike and sound-alike medica-
tions, high-alert medications, and hazardous medications. Each of
the aforementioned alerts is a source of cost burden (Kuperman
et al., 2007).

Furthermore, the ability of the CDSS to initiate business
rules such as controlling the refill time and quantity to avoid
overuse of medications or harm and avoiding waste of medica-
tions in cases where patients change medications. These are
also sources of cost through either loss or saving of money,
especially in the case of medications that expire. Before the
Wasfaty program, there was no system for considering or con-
trolling these concerns; consequently, they created a cost bur-
den on the budget.

Our study shows that after applying the Wasfaty program, the
CDSS caught several safety concerns associated with prescribed
medications (eg, duplicate therapy, contraindication, and drug-
drug interactions). During the Wasfaty period, these medications
would have cost a minimum of USD 6,475,046 (SAR 24,281,422)
in 2020 and USD 10,395 (SAR13,249,538,980) in 2021 if these
harms had not been caught. This is in addition to USD
99,195,339 (SAR 371,982,520) and USD 175,469,892 (SAR
658,012,095) in 2020 and 2021, respectively, which were saved
because of the Wasfaty program’s ability to prevent sources of
harm that were associated with medications due to safety con-
cerns. These estimations are conservative because we considered
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that only 6% of these alerts would lead to harm that would place a
cost burden on the health care system.

Through privatization, the responsibility for managing the
inventory replenishment, expiry, and overstock has been out-
sourced to the community pharmacies (1 stock used for Wasfaty,
insurance, and cash patients). In addition, there are operating costs,
which include human resources (pharmacist and technician staff-
ing); the cost of the supply chain and logistics; patient education;
the cost of pharmacy, store, and warehouse space per meter; the
cost of building, decoration, furniture, equipment, electricity,
maintenance, and repairs; etc. Therefore, all of the costs are taken
care of by the community pharmacy as a lump sum during the
agreement process with NUPCO. However, before Wasfaty, these
were all extra costs for the MoH. This study found that the annual
average human resources (ie, pharmacists and pharmacy techni-
cians) costs and pharmacy operation costs amounted to USD
11,750,600 (SAR 44,064,750) and USD 97,473,469 (SAR
365,525,509), respectively.

There are other benefits of using the Wasfaty program, such as
using only one e-prescription system, which will help to reduce
prescription errors and is ultimately a patient safety tool. Further-
more, patients do not have to commit to a specific pharmacy; they
can fill a prescription at any participating pharmacy. Furthermore,
using digitalization on both sides of prescribing, using the e-
prescription system, and dispensing through the participating
pharmacies will help to facilitate and support the completion of
the digital health cycle, especially with virtual clinics and virtual
hospitals, as well as unified national patient medical records. The
data obtained using the Wasfaty program will make it easier to
have accurate information that directly reflects positively on the
burden of medications and the health care budget accordingly.
The program could also indirectly be a source for estimating an
accurate prevalence of chronic diseases; this would help the trans-
formation of health sectors to promote public health, which is one
of the health transformation’s goals.

We believe that one of the major benefits of applying the Was-
faty initiative is the provision of high-quality patient care, because
everyone who provides care through the Wasfaty initiative are
pharmacists (hold a minimum of a bachelor degree), whereas
before the Wasfaty initiative, most of those who worked in PHC
were pharmacy technicians.

The results of our study showed that the cost savings from the
Wasfaty program did not come from a single cost source; these
savings are from both direct and indirect costs during the study
period, and the most significant cost saving came from the indirect
costs. Therefore, it is important to look at the whole system with
respect to the cost saving and not only the drug cost alone, which
is also considered a cost saving. These cost savings are expected to
continue if the Wasfaty program is expanded to all health care pro-
viders in Saudi Arabia.

However, we believe there is room for improvement in the
Wasfaty initiative that might enhance both the economic and clin-
ical impact on patients and the health care system, such as provid-
ing home delivery service to patients with a guarantee of providing
patient counseling by qualified pharmacists. This will enhance
patient satisfaction and lead to improving patients’ adherence to
their medications, especially patients with chronic diseases. In
addition, campaigns can be conducted to educate health care pro-
fessionals about all services available in the Wasfaty initiative.

The study has several limitations. First, some medications are
directly purchased by the MoH through no-tender platforms (eg,
a marketplace), which were not included in the study because
the data were not available. However, the direct purchase of med-
ications accounts for very minimal costs compared to the regular
process of procurement (tender). We analyzed the impact of
antidiabetic medications as an example to assess the impact of
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the Wasfaty program; however, we believe other diseases and con-
ditions will have the same trend because they fall under the same
system and procedures. Our study is the first study to assess the
economic impact of the Wasfaty program using one of the most
common diseases in Saudi Arabia. Second, we calculated both
direct and indirect costs, giving more accurate data on the Wasfaty
program’s impact.

5. Conclusion

Our study implicated that the Wasfaty initiative is an example
of implementing digitalization and privatization of the health care
sector under Vision 2030. Our study showed that this initiative
leads to a reduction in health expenditure and savings using dia-
betes mellitus as an example. This initiative has not only positively
affected economic outcomes but has also humanely protected the
public from unwanted harm.
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