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Abstract
Background Changes in the demand behavior for primary care during the covid-19 pandemic may translate into 
changes in the overall public health situation in Iran with the increase in the prevalence of non-communicable 
diseases.

Objective The present study aimed to investigate the impact of the Covid-19 pandemic on the primary health care 
utilization and cost in Fars province of Iran.

Methods Monthly utilization and cost of primary health care was extracted from the data base of Fars province 
branch of Iran Health Insurance Organization (IHIO) in Iran. The interrupted time series analysis (ITSA) was used to 
investigate the short-term and long-term effects of Covid-19 on the utilization and cost of primary health care.

Results The mean difference test showed that the monthly utilization and cost of primary health care after Covid-19 
has decreased significantly (64307 for utilization and 11581 US dollars for cost). The ITSA estimates showed that the 
number of monthly primary health care visits after Covid-19 has decreased significantly by 53,003 in the short term 
and 2,330 in the long term. Moreover, the cost of primary health care shows a significant decrease of $24,722 and 
$3,822 per month in the short term and in the long term, respectively.

Conclusion It found a significant reduction in the utilization of primary health care. Considering the role of primary 
care in controlling the burden of chronic diseases, planning for active follow-up of patients with chronic conditions 
should be on the agenda.
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Introduction
The Covid-19 pandemic was not only the most chal-
lenging and frightening outbreak in the world, but also 
caused unprecedented stress and pressure on the health 
systems of countries [1].

What cannot be ignored in the face of the pandemic is 
the vital role of primary health care services, which can 
meet over 80% of the health needs of people at any age 
[2]. Although primary care has formed a key defense 
line in the face of the Covid-19 crisis, the pandemic has 
confronted the practice of family physicians with vari-
ous challenges in prescribing and providing services 
to patients [3]. At the beginning of the Covid-19 pan-
demic, the number of patients with chronic diseases 
who referred to family physicians for periodic checkups 
decreased [4]. Various factors affected patients’ refer-
rals to receive medical services during Covid-19, among 
these factors were public quarantine, fear of infection, 
hopelessness, and insufficient and incorrect information 
received from the mass media [5]. In this regard, some 
studies indicated that along with the spread of Covid-19, 
patients’ visits to doctors decreased by 30–60% compared 
to previous years due to the fear of contracting the dis-
ease and the restrictions of quarantine [6]. Also, in Japan, 
20–25% of outpatients to primary healthcare centers 
decreased in April 2020 compared to the same month in 
the previous year [7].

In this situation, most people desired to receive distant 
medical services or to postpone visiting a doctor. In the 
meantime, people with chronic diseases such as diabetes, 
blood pressure, etc. had fewer visits due to the fear of get-
ting infected, which would lead to more severe physical 
and economic consequences for them in the long term 
[8]. Baum et al. concluded that a temporary reduction 
in access to health care for patients with hypertension 
would be associated with an increase in the incidence of 
cardiovascular events and mortality [9]. While Osawa et 
al. showed that only in the first month of the pandemic, 
referrals decreased and then increased, no significant dif-
ference was found in the number of patient referrals to 
general practitioners (GPs) and the prescribed medicinal 
items [10].

However, during the Covid-19 pandemic, there were 
more changes in visits to family physicians for some dis-
eases than others. According to the study by Stephen-
son et al., visits for chronic diseases and preventive care 
decreased while they increased for mental disorders [11].

Changes in demand behavior for primary care during a 
pandemic may translate into changes in the overall pub-
lic health status of the country. In this regard, some stud-
ies confirmed the increase in the number of stroke cases 
and cardiovascular events during the Covid-19 pandemic 
[12]. The burden of chronic diseases can increase in all 
countries, especially the countries with a long history and 

serious efforts to control the progress of these diseases by 
using screening programs and early diagnosis [13]. 

Health care costs of non-communicable diseases are 
significant and are expected to increase in the coming 
years, imposing huge costs on individuals, families, busi-
nesses, governments, and health systems [14].

Primary healthcare in Iran is a fundamental compo-
nent of the country’s health system, offering essential and 
accessible health services to its citizens. In this regard, 
the family physician plays a central role in the health-
care team, overseeing the delivery of services that include 
training and counseling for disease prevention, as well 
as helping patients achieve a good level of mental and 
physical health [15]. The importance of interventions to 
prevent COVID-19 in primary care lies in their ability to 
reduce the burden on hospitals, decrease the costs asso-
ciated with hospitalization, and provide healthcare ser-
vices. This helps optimize the use of financial resources 
within the social health system. A recent study revealed 
that patients with a primary care provider incurred an 
average annual total cost that was 27.4% lower than those 
without one [16]. Additionally, another study found that, 
on average, each extra in-person primary care visit cor-
responded to a total cost savings of $721 per patient per 
year [17].

Since there is no sign of complete eradication of Covid-
19 yet, and considering the role of primary level health-
care in preventing and reducing the burden of chronic 
diseases, the present study aimed to investigate the 
impact of the Covid-19 pandemic on the utilization and 
cost of primary services provided by family physicians in 
Iran.

Methods
Data
According to the latest census of the Statistical Center of 
Iran, Fars province is the fourth province of Iran in terms 
of population with more than 5 million people and about 
1500 family physicians are engaged in providing primary 
health care services in this province. The research pop-
ulation consisted of all individuals insured by the Iran 
Health Insurance Organization (IHIO) in Fars Province 
(The approximate number of people, n ≈ 2,700,000, rep-
resents 55% of the total population) in 2022 [18]. In this 
research, the data was extracted at the ecological level 
and were analyzed in aggregate, so sampling was not 
performed. The study’s perspective was the insurance 
organization.

Using a researcher developed tool, the required data 
was extracted from the database of the Fars Province 
branch of IHIO. The data included the variables related 
to the cost and utilization of primary health services (vis-
its) by family physicians in health centers, specifically 
family physicians in Fars province who were General 
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Practitioners (GPs) that provide primary care services in 
private and public-sector.

The mentioned variables were collected monthly from 
the insurance information system of the Fars Health 
Insurance Organization in two time periods, 23 months 
before the outbreak of the Covid-19 (April 2018 to Febru-
ary 2020) and 21 months after the outbreak of the Covid-
19 in Iran (March 2020 to November 2021). Visit costs 
were adjusted to 2022 for analysis.

Analysis
After collecting the data, descriptive statistics and the 
mean difference of cost and utilization before and after 
the pandemic were used. Then the interrupted time series 
analysis (ITSA) was used to investigate the short-term 
and long-term effects of Covid-19 on the visit and cost of 
primary health care. February 2020, when the pandemic 
began in Iran, was regarded as a period of interruption. 
This model is widely used to examine the effects of poli-
cies/programs/events in the health sector. Various stud-
ies have used ITSA to assess the outcomes of different 
policies or events in health systems, such as health sec-
tor reforms, lockdown, soft drinks industry levy, vaccina-
tions, encouraging natural childbirth program, malaria 
control program, the COVID-19 pandemic and so on 
[18–23]. Based on this model, changes in primary health 
care visits or costs in the first month of the Covid-19 out-
break (changes in models’ intercept after Covid-19 com-
pared to before it) are considered short-term effects, and 
Changes in their monthly trend (specifically, changes in 
the slope of the regression after COVID-19 compared to 
before it) are considered long-term effects [24].

In an ITSA, data are collected at several time points 
before and after an event to determine whether this event 
had an impact on the level and trend of the data or not. 
In ITSA, there are two variables that show the effect of a 
policy or event, one is the level variable that determines 
the immediate effect of the event, and the other is the 
trend variable that shows the long-term effects of the 
event.

In the present study, the following segmental regres-
sion model was estimated for to perform ITSA:

Primary care utilization/costt = β0 + β1Tt + β2Cov19t + β3
Tt Cov19t + et

Where the dependent variable is primary care utiliza-
tion or cost in each month. T shows the time variable 

since the beginning of the study and Cov19t is a dummy 
variable that takes the value of zero before and 1 after 
the pandemic. Tt Cov19t is the interaction term of time 
and the pandemic, and et represent the error term of the 
model. Moreover, β0 represents the constant term and 
β1 represents the primary care utilization or cost trend 
without considering the Covid-19. Also, β2 shows the 
immediate effect (change in level), and β3 shows the long-
term effect (change in trend) of the pandemic on the uti-
lization or cost of primary health care. To convert Iranian 
Rials to US dollars, the free market dollar rate (1 dol-
lar = 310,000 Rials) was used. Stata15 software was used 
for data analysis.

Results
The mean difference test indicated that the monthly 
cost and utilization of primary health care significantly 
decreased after COVID-19. Specifically, the monthly dif-
ference in visits and costs of primary health care before 
and after the pandemic was approximately $64,307 and 
$11,581, respectively (Table  1). In Supplementary Table 
1, we present the components of our ITSA model, which 
includes the study months (from April 2018 to November 
2021), two main independent variables (primary health 
care costs and visits each month), a dummy variable 
for COVID-19 occurrence (0 for before and 1 for after 
COVID-19), time points from the beginning of the study, 
and time points after the onset of COVID-19.

The findings from the ITSA showed that although the 
initial monthly level and trend of primary health care 
visits were 161,151 and 545, respectively, the number of 
monthly primary health care visits after COVID-19 sig-
nificantly decreased by 53,003 in the short term and by 
2,330 in the long term. Moreover, the cost of primary 
health care experienced a significant decrease of $24,722 
and $3,822 per month in the short term and long term, 
respectively (Table 2; Fig. 1). The F-test indicates that the 
estimated models are significant.

Discussion
The findings showed that the spread of the coronavirus 
had a significant impact on patients’ primary health care 
visits and the resulting costs in both the short and long 
term. Specifically, the number of monthly visits provided 
by family physicians decreased by 53,003 and 2,330 in 
the short and long term, respectively. Additionally, the 

Table 1 Mean difference of monthly primary health care visit and cost before and after Covid-19 pandemic
Before Covid-19 After Covid-19 P-value

Primary care visit 167152.4
(23990.69)

102845.3
(17419.93)

0.0000

Primary care cost 132662.9
(20023.2)

121,081
(15384)

0.0385

() shows standard deviation
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costs of patient visits, primarily incurred by health insur-
ance organizations, decreased by $24,722 and $3,822 per 
month in the short and long term, respectively.

Primary health care is usually the first point of care for 
people in many countries. Traditional face-to-face con-
sultations enable early assessment and further manage-
ment of health problems [25]. An important aspect of 
optimizing any country’s pandemic management, such 
as for COVID-19, is the primary care response. Primary 
care has been critical in identifying, managing, and mon-
itoring cases of COVID-19 and other non-communicable 
diseases [26].

With the onset of COVID-19 and the increase in the 
spread of this disease, the Iranian government took 
strict actions in March 2020 to protect and support vul-
nerable populations against the new epidemic. These 
actions included general quarantine and changes in the 
activities of medical centers, such as the cancellation of 
screening programs and the closure of some outpatient 
clinics. Furthermore, health centers in Iran were ordered 
to postpone unnecessary medical interventions, includ-
ing elective surgeries, to preserve medical resources for 
COVID-19 patients. However, it should be noted that 
patients with other health problems, especially chronic 
diseases, needed access to medical care during the 
COVID-19 pandemic and quarantine period [27]. Addi-
tionally, many people refused to visit health centers and 
family physicians due to fear of infection, resulting in a 
significant decrease in outpatient visits. Although spe-
cial departments and hospital units were allocated to 
COVID-19 patients in Iran for better management, fear 
of the disease prevailed in society [28].

Considering the limitations, as well as the fear and 
stress of contracting or transmitting COVID-19, con-
cerns about breaking quarantine measures and the 
resulting fines, and uncertainty regarding the implemen-
tation of social distancing in medical centers, significant 
changes occurred in the practice of family physicians 
during the pandemic compared to the same period in 
2019. These changes dramatically hindered access to and 
use of health care services for people with various medi-
cal conditions. Similar findings related to the practice 
of family physicians were reported in a study conducted 
in Jordan, where more than half of family physicians 
reported a 50% decrease in patient visits during the 

quarantine, with most consultations conducted remotely. 
Furthermore, 69.4% of doctors admitted that at least one 
patient’s condition had worsened during the quarantine 
due to a lack of or delay in medical care [29]. Such find-
ings are likely to be observed worldwide in areas where 
full government quarantines were implemented.

A qualitative study conducted on 132 physicians in Fin-
land revealed that patients were less likely to consult their 
GPs for reasons other than COVID-19 compared to the 
pre-pandemic period. The GPs acknowledged that care 
for chronic diseases was largely deferred, and the conse-
quences would become apparent after the pandemic [30]. 
A retrospective cohort study based on routine primary 
care data in the UK showed a 50% reduction in first diag-
noses of common mental health problems, a 49% reduc-
tion in type 2 diabetes diagnoses, and a 43.3% reduction 
in circulatory system diagnoses. During the same period, 
the prescription rate for related medications was also sig-
nificantly lower than expected [31]. In Spain, a study on 
quality indicators in primary care highlighted the nega-
tive impacts of COVID-19, particularly in following up 
patients treated with anticoagulants and those suffering 
from diabetes, hypertension, chronic ischemic heart dis-
ease, and cerebrovascular events. The pandemic also led 
to a substantial reduction in screenings, especially for 
diabetic foot and retinopathy, as well as some vaccination 
indicators, such as measles, mumps, and rubella [32].

The present study showed extensive changes in the 
utilization of primary care services provided by fam-
ily physicians during the first two years of the COVID-
19 pandemic. Despite the adoption of special policies 
by the government, such as allocating specific centers 
for COVID-19 patients, canceling quarantine require-
ments, implementing social distancing measures in pub-
lic centers, and increasing public awareness about virus 
transmission and prevention, there has been a significant 
reduction in the provision and utilization of primary 
health care services. It can be stated that the gap in ser-
vice utilization due to delays in treatment or prevention 
will likely result in long-term negative consequences for 
the health of society.

During the COVID-19 pandemic, the reduction in vis-
its to family physicians at primary levels of medical care 
led to decreased costs for the health system and insur-
ance organizations, but this cost reduction occurred only 

Table 2 Effect of Covid-19 pandemic on the primary health care visit and cost using ITSA
Visit Cost
Coefficient P-value Coefficient P-value

Pre covid-19 level 161151.5 0.000 106978.3 0.000
Pre covid-19 trend 545.5326 0.431 2334.963 0.000
Changes in Pre covid-19 level (short term effect) -53003.71 0.000 -24722.3 0.008
Changes in Pre covid-19 trend (long term effect) -2330.507 0.018 -3822.871 0.000
Model significance F = 66.19 0.000 F = 23.74 0.000
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Fig. 1 Trend of primary health care utilization and cost before and after of Covid-19, ITSA estimates
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within the time frame of the current study. As patients’ 
health conditions, particularly those with chronic dis-
eases, become more complicated due to delays in iden-
tification and diagnosis, a significant increase in health 
costs and the economic burden of diseases is expected in 
the future.

Furthermore, reduced consultations with family phy-
sicians will affect patients’ adherence to treatment, as 
inadequate counseling can lead to irrational drug use and 
potential drug interactions. Non-adherence to medica-
tion is a significant public health challenge; in Europe, 
it is estimated that 9% of cardiovascular events can be 
attributed to non-adherence to treatment [33].

In general, the outbreak of COVID-19 has had com-
prehensive effects on all aspects of people’s and patients’ 
lives. Nevertheless, the true extent of the effects of the 
quarantine period on patient care, as well as morbid-
ity and mortality, remains unclear. More prospective 
studies should be conducted to evaluate the long-term 
effects of the pandemic and quarantines on patients. 
After the quarantine and safety measures, such as vacci-
nation requirements, mask usage, and social distancing, 
family physicians should follow up on unmet medical 
needs, especially for individuals with chronic diseases, 
the elderly, and vulnerable populations, to address health 
problems and other chronic conditions that may have 
been neglected during the quarantine.

Like any other study, this research faced some limita-
tions. Due to a lack of access to comprehensive data on 
family physicians’ visits and costs, the researchers had 
to rely on data from the health insurance organization. 
Additionally, classifying patient visit information based 
on the type of services to accurately examine changes in 
visits for each disease group was another limitation of 
this study. Finally, this study is limited to Fars province, 
and thus, the results may not necessarily reflect the situa-
tion in other provinces of Iran.

Conclusion
Family physicians faced tough challenges during the 
Covid-19 pandemic, and the quarantine period and the 
resulting restrictions caused a fundamental change in the 
levels of patient care across the country. To avoid such 
challenges and their impacts on patient care dynamics, 
clear strategies and policies should be included in plan-
ning for future epidemics in order to deal with the known 
long-term and short-term effects of quarantines and the 
stress caused by epidemics on the health and well-being 
of people.
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