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↑What is “already known” in this topic: 
COVID-19 pandemic imposing huge short and long term 
consequences on health system. There are seldom evidence to 
showed a comprehensive list effects of the COVID-19 on 
health system.   
 
→What this article adds: 

In this study we applied a Futures Wheel method to show 
effects of COVID-19 on different dimensions of health system. 
Despite considerable challenges of COVID-19 on health 
system there are different opportunities that need to be 
considered when deal with this pandemic.  
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Abstract 
    Background: Although the evidence emphasizes that COVID-9 incurs considerable primary effects on public economics and 
health, it is not so clear what the future effects of this pandemic might be. This study aims to identify the primary and future effects of 
COVID-19 on the health system. 
   Methods: Futures Wheel (FW) method was used to find the primary and future effects of COVID-19 on eight important dimensions 
of the health system, including the six building blocks. To gather relevant information, PubMed, SCOPUS, Web of Knowledge, and 
other sources were searched to find potential studies reporting the potential effects of COVID-19 on the health system. Following that, 
an expert panel with nine participants to depict the findings was held. 
   Results: Fifty-four studies met the inclusion criteria. The participants reached a consensus on nineteen main primary effects of 
COVID-19 that could impose 26 main future effects with specific risk opportunities on different dimensions of the health system. 
Workforce, stewardship and health policy, and infrastructure and hospital capacity dimensions were the most affected by COVID-19 in 
both the primary and future timeframe. Most of the signals of COVID-19-related opportunities could stem from health technologies 
and research systems, and service delivery dimensions. 
   Conclusion: COVID-19 comes with considerable risks, especially for the health system governance and workforce dimensions. 
There are some opportunities to improve the resilience of the health system by using digital health platforms, promoting health literacy 
of the population, and also adopting inclusive health policy-making processes. 
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Introduction 
This is the first time during the contemporary history of 

mankind that a health crisis imposes such a huge effect on 
the global economy in almost all countries. The first case 
infected with the new coronavirus was approved in China 
in the last days of 2019. Due to the complex interactions 
between countries -resulting from the economic develop-

ments in recent decades- the Coronavirus Disease-2019 
(1) rapidly spread country by country (2). Today, no coun-
try in the world has been untouched by the consequences 
of COVID-19.  

One of the differences between this crisis and other 
shocks experienced in the past is the changes it brought 
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about in the daily activities of individuals. Social distanc-
ing, as one of the main instructions, means keeping a safe 
space between you and other people to break the disease 
chain and curb the speed of the COVID-19 spread. There 
is a plethora of studies that report the negative effects of 
social distancing and lockdown on the macroeconomics of 
the countries (1, 3, 4). 

One of the distinct features of the COVID-19 crisis has 
its roots in the level of awareness of society and public 
organizations such as social institutions, especially the 
health system. It is expected that in the time of the crisis, 
the health system and other public organizations provide 
sufficient support for people who are in primary need of 
emergency services and social care. In fact, COVID-19 is 
diametrically opposed to the direction that healthcare sys-
tems in most developed and developing countries are 
headed. The health system focuses on the management of 
non-communicable chronic diseases such as diabetes and 
cardiovascular conditions, small unmet needs in rare dis-
eases, shifting care from hospital to outpatient settings and 
neglecting prevention altogether. 

Historically modern health systems had not dealt with 
such a pandemic, so the new crisis has truly been a big 
surprise to them. It causes devastating immediate chal-
lenges not only in health care administration but in all 
health system dimensions such as health care provision, 
financing, access, and financial risk protection of patients 
from health care cost. Khatab et al. investigated primaty 
effects of COVID-19 on spine surgeons in Jordan and 
found that all participants were affected minimally, inter-
mediately or hugely by COVID-19 and those who aged 
old or orthopedic spine surgeons were the most affected 
compared to other participants (5). Moreover, in the long 
run, there might also be some challenges that may under-
mine the vital role of the health system. In other words, 
the longer the duration of the crisis, the more challenges 
may result from the COVID-19 pandemic. There are some 
studies that have summarized the challenges in short and 
long periods in macroeconomics as a general context and 
health care delivery as a specific context. Ayati et al. iden-
tified a brief list of immediate and longer-term effects of 
COVID-19 on the performance of the pharmaceutical in-
dustry in Iran (6). They found that changes in medical 
demand, revisions in pharmaceutical regulation, and 
changes in the priority of research and development op-
tions were some primaty effects of COVID-19. Further-
more, lower economic growth in the market, a longer time 
for new medicines to be approved and faster changes in 
supply chain were declared as long term consequences of 
the pandemic. However, considering the diverse domains 
of the COVID-19, identifying such challenges without 
considering interrelationships among them might not lead 
to depicting a clear overview of the pandemic's effects as 
a complex phenomenon on the modern health system. 
This study aims to demonstrate the primary and future 
effects of the COVID-19 pandemic on the health system 
as a whole and also in its different dimensions and inves-
tigates opportunities and risks concerning the upcoming 
future. 

 

Methods 
We use the Futures wheel (FW) method to identify im-

mediate and secondary effects of COVID-19 on the health 
system and investigate interrelationships among them to 
provide a better portrait of the exploration. FW is one of 
the future research methods developed to systematically 
identify and present secondary and tertiary consequences 
of trends and events. The FW method was coined by 
Glenn in the 1970s and employed to think about the future 
(7). FW is a frequently-used method that has a broad 
range of applications in exploring the futures of a phe-
nomenon. Glenn states that FW is routinely utilized to 
ponder over the possible effects of an event or the poten-
tial future events, to create forecasts within different alter-
native scenarios, represent complex interrelationships and 
to engage participants in thinking together about the event 
and its future effects (7). To start applying FW, a single 
trend or event is placed in the middle of a paper, then 
some immediate consequences of the selected event are 
set around the event in a wheel-like form. Next, the sec-
ondary effects of each primary effect will be drawn from 
the second round of the wheel. This method continues to 
depict a picture with clear effects of the event. There are 
several approaches to conducting FW. In this study, we 
use a streamlined methodology, as presented below.  

 
1. Define the center change 
The first step of FW is defining a trend or event as a 

center. In this study, COVID-19 a disease caused by 
SARS-CoV-2, is considered a center change. The effects 
of the center change on different dimensions of the health 
system are explored. The Health system as a social institu-
tion is defined as all actors, rules, and organizations that 
consider improving health as the first goal of their exist-
ence. World Health Organization (WHO) has provided a 
framework to analyze the health system, shedding some 
light on its different dimensions. The framework consists 
of six building blocks that are systematically interconnect-
ed striving to achieve four overall goals-outcomes, namely 
service delivery, health workforce, information, access to 
essential medicines, financing, and leadership/governance. 
These goals- outcomes systematically collaborate in order 
to provide access to the necessary quality services, hoping 
to increase the level of social health, protect people from 
financial hardship and improve the efficiency of the sys-
tem. We inferred eight dimensions from the building 
blocks and assessed the effects of COVID-19 on them. 
Figure 1 shows the building blocks of the health system. 

 
2. Data collection 
FW commonly uses brainstorming as the data collection 

technique in quest of identifying the changes and their 
consequences. To this end, a small group of participants 
who were familiar with the center change were selected 
and were required to think together about the future ef-
fects of the center. Since there are multitudes of publica-
tions on short- and secondary effects of COVID-19 on the 
health system, it sounded judicious to use such evidence 
as an input to start to depict the big picture. Hence, in the 
current study, we decided to do a systematic search of 
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electronic databases and also a focused group discussion 
to capture the possible effects of COVID-19 on the health 
system.  

2.1 Systematic search in electronic databases 
PRISMA guideline was employed to retrieve relevant 

studies (8). The studies that had reported the effects of 
COVID-19 on the health system were selected for further 
meticulous evaluation. The PubMed, SCOPUS, and Web 
of Sciences databases were searched to find the relevant 
studies published from the inception of the COVID-19 up 
to February 2021. We also tracked the reference of the 
potentially relevant studies and the website of related con-
ferences. Important terms used to design a search strategy 
were as follows: 

(((((("health system"[Title/Abstract])OR("health 
care"[Title/Abstract])) OR ("health provision" [Ti-
tle/Abstract]))OR ("health service"[Title/Abstract])) OR 
("financing"[Title/Abstract])) OR (resource [Ti-
tle/Abstract]) AND (((((impact[Title/Abstract]) OR (ef-
fect[Title/Abstract])) OR (influence[Title/Abstract]))))) 
AND ((((((((corona-virus[Title/Abstract]) OR (corona-
virus [Title/Abstract])) OR (COVID-19[Title/Abstract])) 
OR ("novel coronavirus"[Title/Abstract])) OR ("novel 
coronavirus disease"[Title/Abstract])) OR (SARS-COV-
2[Title/Abstract])) OR ("severe acute respiratory syn-
drome coronavirus 2"[Title/Abstract])) OR (2019-
nCov[Title/Abstract])) 

We did not apply language restrictions to select relevant 
studies. The retrieved results were entered into the End-
note software. After removing duplicates, the titles and 
then abstracts were scanned. Afterward, the references of 
the remaining studies were searched and following that, 
the full texts of all studies were reviewed. Two authors 
(ZG and RSSh) independently did the above steps. Gen-
eral and specific information from the included studies 
were extracted and then summarized. 

 

2.2 Expert panel 
An FW study can be investigated more effectively with 

a diverse team compared to using the best individual ex-
pert on the center change. Consequently, we attempted to 
select a diverse group of participants to analyze the sub-
ject. We invited nine participants with a variety of educa-
tion, experience, and skill backgrounds, including one 
health economist, one epidemiologist, one general physi-
cian, two public health experts, one pharmacist, and two 
pharmacoeconomists with at least five-year experience in 
the field of the health system, either as researcher or man-
ager. 

 
3. Data analysis 
Having nominated the participants, they were briefed 

about COVID-19, the health system structure, and also the 
results of the literature review by two facilitators (MN and 
MH) via the virtual platform. To explore the primary ef-
fects, the participants were demanded to discuss the first-
round effects of COVID-19 on the health system based on 
their ideas, experience and retrieved studies. The exact 
difference between the primary effects and that of future 
effects stemmed from this point that the first order effects 
should happen without any interval changes. Managing 
this task was one of the main tasks of the facilitators (MN 
and MH).  

Each participant offered his/her suggestions, and the 
other added some points to them. Discussion continued to 
reach a consensus among the participants. This process is 
repeated for future effects based upon the former order as 
well. 

 
4. Identify the opportunities and risks 
Having finalized different order effects of COVID-19 

on the health system, a draft of the figure was prepared by 
the facilitators. The participants also briefly observed the 
findings, then started a discussion on the opportunities and 

 
Fig. 1. Building blocks of the health system 
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risks from the health system in dealing with COVID-19 in 
the future. 

 
Results 
The search resulted in 713 records relevant to the aims 

of the study. After reviewing the titles and abstracts, 186 
remained to scan their full texts. Finally, 54 records were 
included in the study (Fig. 2). 

The included studies were analyzed by two reviewers to 
extract both general and specific information such as au-
thors, the year of publication, the type of the study, the 
scope of analysis, the current effect, the future effect, and 
the outcomes of the effects on the health system. The re-
sults were rearranged to be used for designing FW based 
on the primary and future effects of COVID-19 on the 
eight important dimensions of the health system inferred 
from the building blocks.  The results are summarized in 
Table 1.  

 
The COVID-19 effects on the dimensions of the health 

system 
Figure 3 offers a visual representation of the effect of 

COVID-19 on the health system based on FW structure. 
Below, the details of the effects in different dimensions of 
the analysis are provided.  

  
Medical Education 
Teaching and learning processes in most medical uni-

versities have undergone a violation ensuing from the out-
break of COVID-19. There are several primary effects of 
COVID-19 on both practical courses of surgical training 
and theoretical courses, which may eventually result in the 

slowdown of the learning curve among medical students 
(10, 12, 20, 54). To cut the COVID-19 transmission chain, 
most universities had to cancel routine classes and start 
using webinars and e-learning materials to continue edu-
cation. Nonetheless, establishing a good platform for con-
ducting e-learning courses requires sufficient infrastruc-
ture that had not been available in the early weeks of the 
pandemic. Medical students who must pass some courses 
in hospitals and engage in practical activities experience 
an imposed additional mental pressure exerted on them 
and their instructors. These primary effects of COVID-19 
have increased academic failure, dropout rate, shortage in 
some medical specialties such as infectious diseases ex-
perts due to changes in the field of study, decreased ten-
dency to academic activities and also the prevalence of 
mental and psychological disorders among teachers and 
medical students. Using e-learning processes in routine 
medical education would persist even after the end of the 
pandemic as they facilitate the teaching and learning pro-
cesses in terms of saving the time and cost of education. 

  
Service delivery 
Service delivery is one of the dimensions of the health 

system that has faced considerable challenges amid the 
COVID-19 pandemic. Most routine health care deliveries 
such as preventive services, elective surgical procedures, 
rehabilitation care, and screening programs were fully or 
partially withdrawn. Some studies also have reported a 
decrease in vaccination coverage. A drastic increase in the 
need for intensive care beds for patients needing ventila-
tion services during COVID-19 caused a lack of access to 
these beds (12, 24, 53). Patients with non-communicable 

 

 
Fig. 2. Flowchart for identifying qualified studies 
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diseases such as diabetes mellitus and hypertension 
postponed receiving continuous care due to the risk of 
infection by COVID-19.  In some cases, pregnant women 
have reported having trouble accessing important maternal 
and child services during the pandemic. Using telecom-
munication devices and virtual visits of the patients were 
among the first options available to the healthcare provid-
ers to follow their patients. Medical tourism centers in 
most countries had to cancel their activities due to the 
national lockdown and the restriction on people's travel 
between countries and regions. These primary effects have 
incurred a higher burden of non-communicable diseases in 
most affected countries by COVID-19 (32). Moreover, 
appearing the pandemic notoriously accelerates also the 

burden of communicable diseases. One of the future ef-
fects of COVID-19 on the dimensions of service delivery 
would be permanent changes in the medical-seeking be-
havior of the patients and other individuals. These changes 
not only do not limit preference to use virtual and tele-
communication materials but can also go beyond this and 
touch this point that they are inclined to use some form of 
community-oriented services instead of traditional health 
care platforms such as hospitals.  

 
Pharmaceutical Industry 
Among the primary effects of COVID-19 on the phar-

maceutical industry included changes in the demands for 
medicines, shortages in intermediate materials for produc-

Table 1. Primary and secondary effects of COVID-19 on different dimensions of the health system 
Future effect (secondaryprimary effect) Primary effect Dimensions 

- Increase the burden of NCDs chronic health prob-
lems and increase the cost of treatment and the fi-
nancial burden of health insurance (9) 

- Requirement to use telemedicine to replace in-
person consultation (10, 11-13) 

- Shifting service delivery from hospital to outpa-
tient settings (13) 

- Limit investment in prevention   services (14, 15) 
- Public pressure for a higher share of the health 

care GDP (16) 
- Increase mortality and morbidity for elderly peo-

ple (15, 17-20) 
- Increase both communicable and non-

communicable diseases (21-25) 
- Pressure of economic burden of the diseases (16) 
- Revise curriculums and courses (12, 26) 
- Decrease incomes related to medical tourism (16) 
- Increase virtual access to medical consultations 

and services (12, 27) 
- Changing patients’ behavior in seeking health care 

(28) 
- Decline in important health indicators such as 

IMR and MMR 

- Disruption in the prevention and treatment services for 
(NCDs) (29) 

- Disruption in the rehabilitation services (30) 
- Postponement of public screening programs (31) 
- Disruptions in delivery of surgical services (19) 
- Decrease delivering primary health care (21) 
- Decrease in receiving basic primary healthcare services (e.g. 

delay in vaccination against infectious diseases) (21) 
- Restricted access to intensive care units (18) 
- Inconvenience on treatment of other disease  (24) 
- Cancel most medical tourism activities (16) 
- Heterogeneous distribution of hospital beds (32) 
- Cancellation of outpatient office visits, elective procedures, 

and elective surgeries (24, 27, 33) 
- Decreasing access to mental health services (27) 

- Reducing pregnant women's access to services (21, 34-36) 
 

Service  
delivery 
 

- Reduce the skills and competencies of healthcare 
workers (12) 

- Increase medical error 
- Increase academic failure (12, 17) 
- Education dropout (12) 
- Increase virtual education (11, 37) 
- Continue to virtual education even after the pan-

demic because economic benefits (11, 37) 
- Burnout among trainees (26, 38, 39) 
- Tendency to change the field of the study (26) 
- Decreased tendency to academic activities (10) 
- An opportunity to enrich educational activities 

(10) 
- Prevalence mental disorders among students (22, 

30, 38-40) 
 

- Disruption in surgical and non-surgical training (12) 
- Postpone exams in all level of medical education (16) 
- Cancel routine methods of education (12, 16, 17) 
- Shortage in infrastructure for medical education (26) 
- Virtual meetings with colleagues (12, 37) 
- Increases of webinars and e-learning (11, 37) 
- Early graduating in Final-year medical students (26) 
- The slowdown of the learning curve of medical students (26) 
- Disrupt on practical education for medical students (26) 
- Increase anxiety and depression among students (22, 30, 38-

42) 

Medical educa-
tion 

- Burnout among primary health care providers (22, 
33) 

- exacerbate human resource shortage (33, 41) 
- prevalence of mental disorders among medical 

professionals (40) 
- Decreased quality of life and job satisfaction (30, 

41) 
- Increased absence from work (22) 

- Physical and mental exhaustion of the healthcare 
workforce(22, 33, 40, 42) 

- Working conditions and occupational safety problems(40, 42) 
- Stress, anxiety, and depression(22, 40, 42) 
- Need to support forces(42) 
- Threat to the safety of medical staff(40) 
- Sleep and eating disorders among health care providers(40) 
- Medical staff shortage(41) 

Workforce  

- Need for additional investment in hospital infra-
structure and medical technologies (19, 33, 43) 

- Increase hospital infrastructure (19, 33, 43) 

- Decrease capacity of intensive care units(19, 43) 
- add extra beds to hospitals(19) 
- medical device, medicines, PPE shortages(30, 39, 43) 
- challenges in recycling hospital waste(43) 

Infrastruc-
tures 
and hospi-
tals capacity   
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ing medicines due to national lockdown in some countries 
such as India and China, violation of routine supply chain 
of medicines, and the increasing list of shortage for some 
common medicines. The dire need for anti-viral medicines 
as a response to COVID-19 led to changes in the produc-
tion line of some manufacturers to produce these medi-
cines instead of the others (33). Moreover, regulatory bod-
ies also may change their routine rules, policies and time 
frame to check the quality of medicines, assess new medi-
cines, determine price, and maker share. The regulatory 
bodies attempt to accelerate the processes for some im-
portant and high-demand medicines e.g. anti-viral cases 
and inversely postpone dedicating time to assess some 
form of medicines with lower priority. This is especially 
the case for medicines that have been included in national 
clinical guidelines for COVID-19 diagnosis and treatment 
(6). International demand for seeking a vaccine that pre-
vents people from COVID-19 made a very competitive 
space in the pipelines and rapidly changed the new medi-
cines investigation priority. These modifications in the 
pharmaceutical industry probably may change the future 
size of the pharmaceutical market, the interaction between 
manufacturers with regulatory bodies and the supply 
chains.  

Research system 
COVID-19, as a new disease, need scientific knowledge 

on ways of transmission, methods for prevention, diagno-
sis, and treatment. This requires the research centers, uni-
versities and scientists to fill the gap in knowledge about 
the pandemic. Some journals have streamlined processes 
of peer review and have called for the paper to be pub-
lished under special issues so as to enlarge the capacity of 
COVID-9-related publications. During the pandemic, re-
search systems faced challenges regarding how to respond 
to fake news and misinformation circulating about the 
prevention and efficacy of treatment options for COVID-
19. Research centers and universities had to reallocate 
resources to generate scientific evidence about COVID-19 
which eventuated in limiting research activities in other 
research areas (48, 60). Some researchers -especially fe-
male researchers- experienced a restricted space to con-
duct research activities. These primary effects may lead to 
a delay in the predefined path of research progress of the 
countries and also a decrease in the revenue gained from 
research activities among researchers of the other disci-
plines that are not directly related to the COVID-19 is-
sues.  

 

Table 1. Continued 
Secondary effects Primary effects Dimensions 

- Need to public-private partnerships (44) 
- Focus on resiliency of the health system (38, 45, 

46) 
- Increase investment on public health (9, 47) 
- Using expert opinions on macro decision making 

(48) 
- Using capacity of NGOs in health system (49) 
- Evidence-informed policy making (9, 50)  
- Empower observatory in health system (51) 
- Invest more money to health system to deal with 

future health crisis (52, 53) 
- Revise on priority setting framework to set pro-

grams (46) 
- Revise role of the hospitals and medical centers 

(54, 55) 
- Change in financing systems in health system (53) 
- Empower inter-country collaboration to deal with 

health crisis (30, 51, 54) 
-  

- Decrease public trust to health system administration(47, 52, 
56) 

- Deep financial losses for hospitals and medical providers(27, 
33) 

- Structural and cultural weakness of the health system(27) 

Stewardship 
and Health 
policy 

- Accelerate digitalization(11) 
- Growth of technology tools, including: telehealth, 

artificial intelligence, and robotics (10, 11, 55) 
- Increase using technology for managing the pan-

demic and other diseases (53) 
-  

- Change preferences toward using tele-medicines for proving 
care (55)  

- Rapid reporting of the results of the laboratory and imaging 
tests (11) 

- Increase virtual visits of the patients (13) 

Health technol-
ogies 

- Ethical Issues (57) 
- Delay of the current path of scientific progress 

(58, 59) 
- Negative effects on female researchers (60) 

- Focus on COVID-19 studies and neglect other diseases (59) 
- Disruption in the peer review process (59) 
- Shift the funds for COVID-19 research (58)  
- Performance of researchers, specifically women researchers 

(60) 
-  

Research sys-
tem 

- Industry growth slow-down, approval delays, 
moving towards self-sufficiency in pharm-
production supply chain and trend changes in con-
sumption of health-market products along with 
ethical dilemma (6) 

- Demand changes, regulation revisions, research and devel-
opment process changes and the shift towards tele-
communication and tele-medicines (45) 

- Shortage in intermediate material (61) 
- Increase demand for laboratory tests (62) 
- Disruption in supply chain of medicines (20) 
- Shortage of medicines and equipment (63) 

Pharmaceutical 
industry 
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Stewardship and Health policy 
Governance of the health system and related activities, 

referred to elsewhere as stewardship and health policy, is 
the main actor amid COVID-19. Before the pandemic, 
health policy heavily focused on managing non-
communicable diseases such as diabetes mellitus, hyper-
tension, COPD and cancer diseases due to the huge pro-
portion of them compared to the overall burden of all dis-
eases. Nevertheless, COVID-19 has imposed a severe 
shock on health policy governance that recently has ne-
glected the importance of prevention and promotion of 
health awareness of the overall population (34, 48). With 
the outbreak of COVID-19, people witnessed a limited 
capacity of the health system to manage this event and 
their trust in the administration, structure and organization 
of health policy has been diminished. Moreover, the pan-
demic drastically reduced the primaty incomes of hospi-

tals and physicians and incurred financial hardship. These 
primary effects may showcase the weaknesses of the cur-
rent health policy in handling such health crises. Changes 
in financing system, using the capacity of NGOs and in-
fluencers in the community in a broader scope, thinking 
about resiliency of overall health system, revision of the 
priority of the programs and policies, expanding role of 
hospitals and health care centers in the society, enlarging  
space for public-private partnership and accelerating the 
establishment of evidence-informed policy-making struc-
ture could be most possible events that health policymak-
ers will put on the table to discuss and decide.  

 
Infrastructures and hospital capacity 
Hospitals are the core entity in addressing the patients 

infected by COVID-19 in the early weeks of the pandem-
ic. On the one hand, the patients urgently need intensive 

 
Fig. 3. Effects of the COVID-19 on the different dimensions of the health system  
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care units to use ventilation devices. On the other hand, 
physicians, medical specialists, and nurses demand per-
sonal protective equipment (PPEs) to protect themselves 
against the risk of COVID-19. The emergency wards are 
overcrowded with the suspected individuals and their fam-
ilies exert pressure on the hospital managers to add extra 
beds. One of the other primaty effects was hospital waste 
that, not only has the risk of infection for medical staff but 
also for society (43). Increased volume of infectious 
wastes was one of the other challenges that hospital man-
agers should address (44). These primary effects of 
COVID-19 may convince policymakers to invest in infra-
structures and medical technologies in hospitals. Acceler-
ating investment in intensive care beds in order to increase 
the resiliency of the hospitals facing such health crises 
will be another future effect. 

 
Health technologies 
One area that rapidly responded to COVID was health 

and communication technology adoption concerning the 
daily activities of the health system. In the early weeks of 
the pandemic, the medical specialists were convinced to 
use tele-communicative technologies in order to make 
virtual visits to the patients and to make a shared decision 
making for managing them (12, 13). Another point was 
accelerating the process of delivering the laboratory test 
results, especially the Polymerase Chain Reaction test 
(PCR test) during COVID-19. It is anticipated that this 
pandemic may accelerate the development of the digital-
ized health system through using telehealth artificial intel-
ligence and robotics in the near future.  

 
Workforce 
The specialists, nurses, and other medical staff drastical-

ly suffered in the short term since when COVID-19 rapid-
ly spread country by country (62). They had to prescribe 
some medicines and deliver some services which were not 
clear how the patients clinically would respond to them. 
The workforce experienced anxiety and stress, fearing that 
they might be infected by the virus as well as lose their 
colleagues. Hypersomnia and eating disorders were 
among other problems experienced by health care provid-
ers (41). It is easily conceivable that the health system will 
face considerable challenges in terms of human resources 
such as increased burnout, prevalent mental disorders, 
COVID-19 sick leave and job dissatisfaction.  

 
Discussion 
This study aimed to investigate the effects of the 

COVID-19 pandemic on different dimensions of the 
health system and also depict a perspective of the future of 
this pandemic. Accordingly, we used the FW method that 
is a frequently-used method to investigate the future ef-
fects of different trends or events in the environment of 
the countries that the reports have been published else-
where (30). To gather relevant information, a rapid sys-
tematic review of the published studies was conducted, 
followed by a discussion panel composed of a group of 
participants. We assessed the effects of COVID-19 on 
eight important dimensions of the health system such as 

service delivery, workforce, health policy and governance, 
infrastructure and hospitals, pharmaceutical industry, 
health technologies, medical education and research sys-
tem. Medical education processes have experienced a tan-
gible transition due to COVID-19 and most of students 
and teachers have faced direct challenges that could last 
for a longer time and influence their behaviors in the fu-
ture. Platforms of health care provision alongside the hos-
pitals and infrastructures have also drastically suffered 
from COVID-19 in a way that the routine practices in 
these centers fully or partially have changed. Health poli-
cy and governance of the health systems have tried to de-
tect and track their weakness so that they will be able to 
have better management and control in similar health cri-
ses. Some structural and procedural reforms can be antici-
pated to happen in the near future. There are not so many 
positive signals for the future of the workforce after the 
COVID-19 pandemic and most future effects are expected 
to negatively affect the workforce and consequently the 
quality of care in the health care system. Research system 
entities such as research centers and medical universities 
have changed their funding priority to cover the evidence 
on challenges related to COVID-19 and probably in the 
future, other lines of research face a slowdown curve in 
research progress if enough budget is not dedicated to the 
research sector. Pharmaceutical manufacturers report in-
convenience in importing intermediate materials from 
mega manufacturers in China and India so that expands 
the shortage list of medicines to the communities and 
healthcare centers. In the future, it is expected that the 
economic growth of the pharmaceutical markets will ex-
perience an overall slowdown curve in most countries. 
Changes in the plan of pharmaceutical production and 
research and development (R&D) activities are also an-
other future effect of COVID-19 on this market. It is an-
ticipated that the burden of diseases and the economic 
burden of non-communicable diseases will be increased 
and the practice variation of the medical professionals to 
deliver medical interventions experience will be more 
heterogeneous than before (64-68).  

There are some studies that have investigated the future 
effects of COVID-19, such as Daffara who applied FW to 
identify the consequences of COVID-19 on a broader as-
pect of society and the global economy (69). This re-
searcher merged the FW with the STEEP method to better 
foresight effects of the COVID-19 pandemic. He stated 
that COVID-19 conveyed a message to the policymakers 
that the health crisis is not merely a public health problem, 
but its effects will permeate the entire global economy of 
the countries.  

In another study, Hasan investigated the effects of 
COVID-19 on Muslim societies using content analysis 
alongside pragmatic critical thinking processes (70). He 
developed three scenarios to show post-pandemic futures 
of the Muslim societies namely the disowned, outlier and 
the preferred. The disowned scenario referred to a scenar-
io in that Organization of Islamic Cooperation (OIC) 
members continue to be intact and may be the most vul-
nerable nations with a weak health system. In the second 
scenario, they may face a more devastating situation com-
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pared to before the COVID-19 pandemic to protect people 
from the consequences of COVID-19 on population 
health. In this scenario, most Muslim countries continue to 
allocate resources for weaponry and luxuries while ne-
glecting the healthcare sector. In the last scenario, he 
states that Muslim societies are more creative in managing 
COVID-19 and improving the health care sector (70). This 
study suffers from some limitations in implementing the 
FW method. Most of the future effects identified for each 
aspect may have resulted from the interaction among 
many factors. We decided to pinpoint the future effects of 
COVID-19 on the health system and acknowledged that 
there would be some interactions among factors to shape 
the future effects. This study also faces some limitations. 
Although it is common in future studies methods such as 
FW that use a small expert panel, we used a small group 
of participants that might not be as representative of health 
system.  

 
Conclusion 
The COVID-19 pandemic imposes important primary 

effects on each aspect of the health system. These primary 
effects collectively impose some challenges on the health 
system that will be shaped in the future. While COVID-19 
comes with considerable risks, especially for the health 
system governance and workforce and service delivery 
dimensions, there is some room for the improvement of 
the resiliency of the health system through using digital 
health platforms, promoting health literacy of the popula-
tion and adopting inclusive health policy-making process-
es. 

 
Acknowledgments  
The authors appreciated all efforts of experts in the 

Health Equity Research Center in supporting this study. 
This project was approved by the ethical committee at 

Tehran University of Medical Sciences. Approval ID: 
IR.TUMS.HERC.REC.1399.021 

 
Conflict of Interests 

The authors declare that they have no competing interests. 
 
 

References 
 
1. Baldwin R, Di Mauro BW. Economics in the time of COVID-19: A 

new eBook. VOX CEPR Policy Portal. 2020 Mar 6:2-3. 
2. Adhikari SP, Meng S, Wu YJ, Mao YP, Ye RX, Wang QZ, et al. 

Epidemiology, causes, clinical manifestation and diagnosis, prevention 
and control of coronavirus disease (COVID-19) during the early 
outbreak period: a scoping review. Infect Dis Poverty. 2020 
Dec;9(1):1-2. 

3. Singh AK, Misra A. Impact of COVID-19 and comorbidities on health 
and economics: Focus on developing countries and India. Diabetes 
Metab Syndr Clin Res Rev. 2020 Nov 1;14(6):1625-30. 

4. Altig D, Baker S, Barrero JM, Bloom N, Bunn P, Chen S, et al. 
Economic uncertainty before and during the COVID-19 pandemic. J 
Public Econ. 2020 Nov 1;191:104274. 

5. Khattab MF, Kannan T, Morsi A, Al-Sabbagh Q, Hadidi F, Al-
Sabbagh MQ, et al. The short-term impact of COVID-19 pandemic on 
spine surgeons: a cross-sectional global study. Eur Spine J. 2020 
Aug;29(8):1806-12. 

6. Ayati N, Saiyarsarai P, Nikfar S. Short and long term impacts of 

COVID-19 on the pharmaceutical sector. DARU J Pharm Sci. 2020 
Dec;28(2):799-805. 

7. Glenn JC, Gordon TJ, editors. Futures research methodology-version 
3-0. Editorial desconocida; 2009. 

8. Moher D, Liberati A, Tetzlaff J, Altman DG, PRISMA Group*. 
Preferred reporting items for systematic reviews and meta-analyses: 
the PRISMA statement. Ann Intern Med. 2009 Aug 18;151(4):264-9. 

9. Blumenthal D, Fowler EJ, Abrams M, Collins SR. Covid-19—
implications for the health care system. Mass Medical Soc; 2020. 

10. Alsaffar H, Al-Saffar H, Ali K, Aljaser F, Mahdi A, Muhammad M, 
et al. Impact of COVID-19 on educational and academic activities of 
health-care professionals: An international survey of doctors, dentists 
and nurses. Ibnosina J Med Biomed Sci. 2020;12(4):280. 

11. Peek N, Sujan M, Scott P. Digital health and care in pandemic times: 
impact of COVID-19. BMJ Health Care Inform. 2020;27(1):e100166. 

12. Shalini Shah M, Sudhir Diwan M, Lynn Kohan M, David Rosenblum 
M, Christopher Gharibo M, Amol Soin M, et al. The technological 
impact of COVID-19 on the future of education and health care 
delivery. Pain Physic. 2020;23:S367-S80. 

13. Clipper B. The influence of the COVID-19 pandemic on technology: 
adoption in health care. Nurse Lead. 2020;18(5):500-3. 

14. Chisini LA, dos Santos Costa F, Demarco GT, da Silveira ER, 
Demarco FF. COVID‐19 pandemic impact on paediatric dentistry 
treatments in the Brazilian Public Health System. Int J Paediatr Dent. 
2021;31(1):31. 

15. Rathnayake D, Clarke M, Jayasinghe VI. Health system performance 
and health system preparedness for the post-pandemic impact of 
COVID-19: A review. Int J Healthc Manag. 2020:1-5. 

16. Kumar S, Maheshwari V, Prabhu J, Prasanna M, Jayalakshmi P, 
Suganya P, et al. Social economic impact of COVID-19 outbreak in 
India. Int J Pervasive Comput Commun. 2020;16(4):309-19. 

17. Mbunge E. Effects of COVID-19 in South African health system and 
society: An explanatory study. Diabetes Metab Syndr Clin Res Rev. 
2020;14(6):1809-14. 

18. Coelho FC, Lana RM, Cruz OG, Villela DA, Bastos LS, Y Piontti 
AP, et al. Assessing the spread of COVID-19 in Brazil: Mobility, 
morbidity and social vulnerability. PLoS One. 2020 Sep 
18;15(9):e0238214. 

19. Fall MM, Ndiaye BM, Seydi O, Seck D. Analysis of COVID-19 
evolution in Senegal: impact of health care capacity. arXiv preprint 
arXiv:201106278. 2020. 

20. Yadav SS, Soni J, Porwal S, Chauhan V, Rashid S, Jain AK. Tally 
Education in Covid-19 Era: Impact on Health, Cancer Care and 
Education Sectors. Asian Pac J Cancer Care. 2020;5(S1):95-9. 

21. Biadgilign S, Yigzaw M. COVID-19 in Ethiopia: current situation, 
missed opportunities, and the risk of health system disruptions. Pan 
Afr Med J. 2020;35(66). 

22. Dordi MD, Jethmalani K, Surendran KK, Contractor A. The effect of 
the COVID-19 pandemic on the mental health of Indian health care 
workers. Int J Indian Psychol. 2020;8:597-608. 

23. Shanshal M, Ahmed HS, Asfoor H, Salih RI, Ali SA, Aldabouni YK. 
Impact of COVID-19 on medical practice: A nationwide survey of 
dermatologists and health care providers in Iraq. Clin Dermatol. 2021 
May 1;39(3):500-9. 

24. Kumanan T, Rajasooriyar C, Guruparan M, Sreeharan N. The Impact 
of COVID-19 on the Delivery of Critical Health Care: Experience 
From a Non–High-Income Country. Asia Pac J Public Health. 
2020;32(8):473-5. 

25. Palmer K, Monaco A, Kivipelto M, Onder G, Maggi S, Michel JP, et 
al. The potential secondary impact of the COVID-19 outbreak on 
patients with non-communicable diseases in Europe: consequences for 
healthy ageing. Aging Clin Exp Res. 2020;32:1189-94. 

26. Pang KH, Carrion DM, Rivas JG, Mantica G, Mattigk A, Pradere B, 
et al. European Society of Residents in Urology. The impact of 
COVID-19 on European health care and urology trainees. Eur Urol. 
2020 Jul;78(1):6. 

27. Kaye AD, Okeagu CN, Pham AD, Silva RA, Hurley JJ, Arron BL, et 
al. Economic impact of COVID-19 pandemic on healthcare facilities 
and systems: International perspectives. Best Pract Res Clin 
Anaesthesiol. 2021 Oct 1;35(3):293-306. 

28. Cornwell BL, Szymanski BR, McCarthy JF. Impact of the COVID-
19 pandemic on primary care–mental health integration services in the 
VA health system. Psychiatr Serv. 2021 Aug 1;72(8):972-3.  

29. Organization WH. COVID-19 and the disruption of 
noncommunicable disease services: snapshot of survey results for the 

 [
 D

O
I:

 1
0.

47
17

6/
m

jir
i.3

6.
16

4 
] 

 [
 D

ow
nl

oa
de

d 
fr

om
 m

jir
i.i

um
s.

ac
.ir

 o
n 

20
26

-0
5-

27
 ]

 

                             9 / 10

http://dx.doi.org/10.47176/mjiri.36.164
https://mjiri.iums.ac.ir/article-1-7893-en.html


    
 COVID-19 and Health System 

 
 

 http://mjiri.iums.ac.ir 
Med J Islam Repub Iran. 2022 (22 Dec); 36:164. 
 

10 

European Region. World Health Organization. Regional Office for 
Europe; 2020. 

30. Abbas AM, AbouBakr A, Magdy S, Refai A, Ismail Y, Mahmoud N, 
AbuElmagd ME. Psychological effect of COVID-19 on medical 
health-care workers. Int J Psychiatry Clin Pract. 2021 Jun 1;25(2):140-
1. 

31. Chua AQ, Tan MMJ, Verma M, Han EKL, Hsu LY, Cook AR, et al. 
Health system resilience in managing the COVID-19 pandemic: 
lessons from Singapore. BMJ Glob Health. 2020;5(9):e003317. 

32. Coelho FC, Lana RM, Cruz OG, Villela D, Bastos LS, Y Piontti AP, 
et al. Assessing the potential impact of COVID-19 in Brazil: mobility, 
morbidity and the burden on the health care system. Ana and Davis, 
Jessica T and Vespignani, Alessandro and Codeco, Claudia and 
Gomes, Marcelo FC, Assessing the Potential Impact of COVID-19 in 
Brazil: Mobility, Morbidity and the Burden on the Health Care System 
(3/22/2020). 2020. 

33. Almurisi SH, Al Khalidi D, AL-Japairai KA, Mahmood S, 
Chilakamarry CR, Kadiyala CB, et al. Impact of COVID 19 pandemic 
crisis on the health system and pharmaceutical industry. Lett Appl 
NanoBioSci. 2020;10(2):2298-308. 

34. Siegel RM, Mallow PJ. The Impact of COVID-19 on Vulnerable 
Populations and Implications for Children and Health Care Policy. 
Clin Pediatr. 2021;60(2):93-8. 

35. Goyal M, Singh P, Singh K, Shekhar S, Agrawal N, Misra S. The 
effect of the COVID‐19 pandemic on maternal health due to delay in 
seeking health care: experience from a tertiary center. Int J Gynaecol 
Obstet. 2021 Feb;152(2):231-5. 

36. Kumar S. The impact of COVID-19 pandemic on reproductive health 
care for women. J Med Sci. 2020;7(4):163. 

37. Majeed A. The impact of COVID-19 on academic primary care and 
public health. J R Soc Interface. 2020;113(8):319-. 

38. Tan BY, Chew NW, Lee GK, Jing M, Goh Y, Yeo LL, et al. 
Psychological impact of the COVID-19 pandemic on health care 
workers in Singapore. Ann Intern. 2020;173(4):317-20. 

39. Phougeishangbam PD, Mayanglambam P. Impact of COVID 19 on 
Health Care Personnel. Indian J Public Health Res Dev. 2020 Sep 
1;11(9). 

40. Rodríguez BO, Sánchez TL. The Psychosocial Impact of COVID-19 
on health care workers. International braz j urol. 2020 Jul 27;46:195-
200. 

41. Mirfendereski S. Anxiety, quality of work life and fatigue of Iran 
health care providers in health care centers in COVID-19 pandemic. 
Przeglad Epidemiologiczny. 2021 Jan 1;75(4):463-70. 

42. Goh YS, Ow Yong QY, Chen TH, Ho SH, Chee YI, Chee TT. The 
Impact of COVID‐19 on nurses working in a University Health 
System in Singapore: A qualitative descriptive study. Int J Ment 
Health Nurs. 2021 Jun;30(3):643-52. 

43. Bharti A, Gopal S. Responding to “Covid-19” Pandemic: Quality 
Management and Preventive Strategies of a Hospital. Indian Journal of 
Indian J Public Health Res Dev. 2020;11(9). 

44. Armocida B, Formenti B, Ussai S, Palestra F, Missoni E. The Italian 
health system and the COVID-19 challenge. Lancet Public Health. 
2020;5(5):e253. 

45. Legido-Quigley H, Mateos-García JT, Campos VR, Gea-Sánchez M, 
Muntaner C, McKee M. The resilience of the Spanish health system 
against the COVID-19 pandemic. Lancet Public Health. 2020 May 
1;5(5):e251-2. 

46. Hsieh VC. Putting resiliency of a health system to the test: COVID-
19 in Taiwan. J Formos Med. 2020 Apr;119(4):884. 

47. Gopichandran V, Subramaniam S, Kalsingh MJ. COVID-19 
pandemic: a litmus test of trust in the health system. Asian Bioeth Rev. 
2020;12:213-21. 

48. McMahon M, Nadigel J, Thompson E, Glazier RH. Informing 
Canada's Health System Response to COVID-19: Priorities for Health 
Services and Policy Research. Healthcare Policy. 2020;16(1):112. 

49. Al Fannah J, Al Harthy H, Al Salmi Q. COVID-19 Pandemic: 
Learning Lessons and a Vision for a Better Health System. Oman Med 
J. 2020;35(5):e169. 

50. Narain JP, Dawa N, Bhatia R. Health system response to COVID-19 
and future pandemics. J Health Manag. 2020;22(2):138-45. 

51. Blecher G, Blashki GA, Judkins S. Crisis as opportunity: How 
COVID-19 will reshape the Australian health system. Med J Aust. 
2020. 

52. Varanda J, Gonçalves L, Craveiro I. The Unlikely Saviour: 
Portugal’s National Health System and the Initial Impact of the 

COVID-19 Pandemic?. Development. 2020 Dec;63(2):291-7. 
53. Sorenson C, Japinga M, Crook H, McClellan M. Building a better 

health care system post-Covid-19: Steps for reducing low-value and 
wasteful care. NEJM Catal Innov Care Deliv. 2020;1(4). 

54. Yadav B. Psychological and social effect of pandemic COVID-19 on 
education system. Glob J Pregress Educ. 2020;11(2):28-39. 

55. Butler SM. After COVID-19: thinking differently about running the 
health care system. JAMA. 2020;323(24):2450-1. 

56. Kumalo V, Nelson A, Messmore N. The Impact of Covid-19 on 
Inmate Trust in Health Care and Willingness to Seek Treatment-A 
Qualitative Investigation. Proceed IMPRS. 2020;3(1). 

57. Robert R, Kentish-Barnes N, Boyer A, Laurent A, Azoulay E, 
Reignier J. Ethical dilemmas due to the Covid-19 pandemic. Ann 
Intens Care. 2020;10(1):1-9. 

58. Meskarpour-Amiri M, Shams L, Nasiri T. Identifying and 
Categorizing the Dimensions of Iran's Health System Response to the 
Covid-19 Pandemic. J Mil Med. 2020;22(2):108-14. 

59. Shamabadi A, Akhondzadeh S. Effect of COVID-19 on Research: 
The Peer-review Process and Ethical Issues must not be Neglected. J 
Iran Med Council. 2020;3(3):113-4. 

60. Katz NB, Bryan KM, Jumreornvong O, Sarno DL, Ulep RD, 
Englander MJ. Re:“Academic Productivity Differences by Gender and 
Child Age in Science, Technology, Engineering, Mathematics, and 
Medicine Faculty During the COVID-19 Pandemic” by Krukowski et 
alJ. Women's Health. 2021 Jul 1;30(7):1052-3. 

61. Ammar MA, Sacha GL, Welch SC, Bass SN, Kane-Gill SL, Duggal 
A, et al. Sedation, analgesia, and paralysis in COVID-19 patients in the 
setting of drug shortages. J Intens Care. 2021;36(2):157-74. 

62. Hossain MJ. Impact of COVID-19 pandemic among health care 
providers in Bangladesh: A systematic review. Bangladesh J Infect 
Dis. 2020:S8-S15. 

63. Haque M, Islam S, Iqbal S, Urmi UL, Kamal ZM, Rahman A, et al. 
Availability and price changes of potential  and equipment for the 
prevention and treatment of COVID-19 among pharmacy and drug 
stores in Bangladesh; findings and implications. Bangladesh J Infect 
Dis. 2020:36-S 50. 

64. Rezapour A, Jahangiri R, Olyaeemanesh A, Kalaghchi B, Nouhi M, 
Nahvijou A. The economic burden of oral cancer in Iran. PloS One. 
2018;13(9):e0203059. 

65. Ahmadzadeh N, Rezapour A, Ghanavatinejad Z, Nouhi M, Karimi S, 
Saravani A, et al. Estimation of economic burden of preterm and 
premature births in Iran. Med J Islam Repub Iran . 2017;31:78. 

66. Nouhi M, Hadian M, Olyaeemanesh A. The clinical and economic 
consequences of practice style variations in common surgical 
interventions: A protocol for systematic review. Medicine. 
2018;97(42). 

67. Nouhi M, Bijlmakers L, Olyaeemanesh A. Unwarranted variation 
from a health economics perspective. J Eval Clin Pract. 
2020;26(3):697-8. 

68. Nouhi M, Hadian M, Jahangiri R, Hakimzadeh M, Gray S, 
Olyaeemanesh A, et al. The economic consequences of practice style 
variation in providing medical interventions: A systematic review of 
the literature. J Educ Health Prom. 2019;8(1):119. 

69. Daffara P. Applying FW and Macrohistory to the Covid19 Global 
Pandemic. J Futures Stud. 2020;25(2):35-48. 

70. Hasan Z. Covid-19 and the Future Scenarios of Muslim Societies. J 
Ulum Islamiyyah. 2020;32:69-78. 

 [
 D

O
I:

 1
0.

47
17

6/
m

jir
i.3

6.
16

4 
] 

 [
 D

ow
nl

oa
de

d 
fr

om
 m

jir
i.i

um
s.

ac
.ir

 o
n 

20
26

-0
5-

27
 ]

 

Powered by TCPDF (www.tcpdf.org)

                            10 / 10

http://dx.doi.org/10.47176/mjiri.36.164
https://mjiri.iums.ac.ir/article-1-7893-en.html
http://www.tcpdf.org

