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Abstract
Aims Screening services for early detection of patients is one of the important capabilities of the health system with a proper
referral system. In the crisis of respiratory infection of Covid-19, screening based on symptoms is one of the key measures. The
aim of the current study was to evaluate the telephone-based screening and triage services in the promoted primary healthcare
system with regard to the Covid-19 outbreak, in terms of reducing unnecessary referrals to the hospital.
Methods This is a descriptive cross-sectional study conducted in two stages on 1,406,635 households during March/April 2020
in Ardabil province for screening and early detection of Covid-19 disease. In the first stage, conducted by trained healthcare
providers through telephone, individuals suspected of Covid-19 were identified. In the second stage, the individuals were referred
to the second level of service in comprehensive healthcare centers (16- or 24-h centers) for clinical evaluation by a physician.
Results The results showed that before establishing a screening and triage system for patients in comprehensive healthcare
centers, all patients were referred directly to the hospital, while after the implementation of the program, a significant reduction
in hospital visits was observed and a large number of patients undertook the care and triage services in comprehensive healthcare
centers.
Conclusion The use of a grading system in referring patients with suspected cases, triage of patients according to symptoms at the
comprehensive health centers, and activation of home isolation were the most important factors in reducing the burden of
unnecessary referrals of patients to the hospital.
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Introduction

Acute respiratory infection caused by Covid-19 is one of the
diseases with high transmission in the world today (Lai et al.

2020; WHO 2020). Due to its rapid transmission, the number
of visits to hospitals and medical centers is increasing sharply
(Wang et al. 2020). There is a strong relationship between the
capacity of a health system and the mortality rate of patients
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(Ji et al. 2020). The use of all the capacities of a health system
in times of health crisis and epidemic conditions is a key
approach to solving a problem. An epidemic can be controlled
through a powerful health system, justice in the health system,
and people’s participation — i.e., It is controllable. In our
country, Iran, the health system has a strong infrastructure in
controlling diseases; the establishment of a health network for
primary healthcare since 1985 has had good results in control-
ling infectious diseases and has provided health facilities to all
layers of the population (Yoosefi Lebni et al. 2020; Pilehrodi
1997; Pileroudi 1999).

To make this system dynamic, since 2005, the family phy-
sician program and referral system have been added to it. In
this health system, all services are leveled and healthcare pro-
viders and health workers as first-level forces do services at
the first level. At the second level, the physicians are consid-
ered as second-level forces in comprehensive health service
centers; this has prevented unnecessary referrals of patients
and clients to hospital (Naseriasl et al. 2018; Ministry of
Health and Medical Education 2009). In confronting a health
crisis, the use of a referral system is a key and effective mea-
sure (WHO 1999; Pringle et al. 2018).

Performing primary electronic services (e-screening) to
identify patients early is one of the most important capabilities
of the health system with the appropriate referral system
(Azamar-Alonso et al. 2019). In the crisis of respiratory infec-
tion of Covid-19, screening based on symptoms is one of the
key measures. This measure is performed in the health system
by trained caregivers and health workers at the first level and
can prevent unnecessary visits to the hospital (Ge et al. 2020).
If screening and triage services are not provided in compre-
hensive healthcare centers and attention id not paid to medical
services and the referral system in the crisis caused by the
outbreak of acute respiratory infection of Covid-19, all pa-
tients with suspicious, mild, severe, and critical symptomswill
be referred directly to the hospital. On the one hand, this
causes inappropriate and incorrect occupation of the hospital’s
capacity to treat patients in need; on the other hand, it wastes a
powerful system in the country, namely the family physician
system and the referral system in healthcare networks
(Mahase 2020). For this reason, screening at the first level of
service is performed telephonically, based on the symptoms of
the disease, finding suspicious cases and referring them to the
Comprehensive Health Services Center (second level of ser-
vice). At the second level, performing triage services is a basic
approach in the country’s health system to manage respiratory
infection of Covid-19 for the proper use of hospital services
for people in acute and critical illness (Reeves et al. 2020).

With regard to the mentioned cases, the current situation in
the region, the very widespread epidemic of this virus, and the
importance of the disease in Ardabil and its prevalence in this
region, we should conduct a study on the reduction of the
burden of referral to hospital with the approach of establishing

initial telephone screening at the first level. Consequently, we
should activate comprehensive healthcare centers as the goal-
keeper of a dynamic health system by establishing triage ser-
vices for Covid-19 respiratory infection and activating the
referral system.

Methods

This research is a descriptive cross-sectional study conducted
in two stages on 1,406,635 eligible people (over 30 years old)
in Ardabil province, Iran, for screening and early detection of
Covid-19 disease in rural and urban areas for about 1 month
(during March/April 2020). In this study, preliminary infor-
mation on eligible individuals was collected from the electron-
ic health system, and additional information on the symptoms
of Covid-19 was obtained through telephone calls from
healthcare providers.

Stage 1: At the first level of service, healthcare givers
provide their questionnaire (this questionnaire was de-
signed by the Ministry of Health) based screening
through telephone (healthcare providers made phone
calls to people over the age of 30 whose personal infor-
mation was recorded on the e-health system, and these
people were asked whether they had aany signs of Covid-
19; this call took about 8–10 min). At this stage, we
evaluated households with symptoms of sore throat, fe-
ver, dry cough, chills, shortness of breath, contact with a
person with Covid-19, infected person among the family
members, presence of a high-risk person, or having an
underlying disease in the family, and recorded the infor-
mation obtained online in the national electronic health
information system. Then, if there was a person in the
family suspected of having Covid-19, he/she would be
screened for the second level.
Stage 2: At this stage, for clinical evaluation by a physi-
cian, people suspected of having Covid-19 disease were
referred to the second level of service in comprehensive
health services centers (16- or 24-h centers). At this stage,
clients were evaluated in terms of having any symptoms
of chills, sore throat, dry cough, shortness of breath or
hypoxia, pulmonary infiltration, chloroquine usage inhi-
bition, history of contact with a person suspected of
Covid-19, having any of the symptoms (fever, dry cough,
shortness of breath, chills) in family members, presence
of high-risk person at home, and lung X-ray imaging. At
this stage, the results were recorded online in the national
electronic health information system. At the second level
of service, triage service was done for the persons re-
ferred by center physician, and the clients received related
services in terms of results. (We have shown the screen-
ing and referral stages in the following algorithm 1).
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This has been one of the basic approaches to the use of
the leveling and referral system in the country’s health
system to manage respiratory infection caused by Covid-
19 for the proper use of hospital services for people in
acute and critical illness. We conducted this study after
receiving the necessary licenses from the deputy for
Research and Technology of Ardabil University of
Medical Sciences (IR.ARUMS.REC.1399.089). We obtain-
ed conscious verbal consent from all participants in the
survey prior to registration; we assured participants of
confidentiality of information.

Results

Out of a total of 1,406,635 people screened by care-
givers and health workers in the first level of service,
224,354 people (15.94%) were suspected of having
Covid-19 disease (they had at least one of the symp-
toms mentioned in Table 1). They were referred to the

second level in the comprehensive health service centers
(16- or 24-h selected centers of Ardabil University of
Medical Sciences) (Table 1). According to the evalua-
tion made by the physician, 9017 people (4.01%) with
symptoms were confirmed. The results of the physi-
cian’s evaluation at the second level are reported in
Table 2. According to the results of this evaluation,
appropriate measures were presented (Tables 3 and 4).
In Fig. 1, the number of people referred to the hospital
from 5 to 25 March 2019 shows that this date was
before the implementation of the telephonic screening
plan and household triage by the doctor of comprehen-
sive health centers. Figure 2 covers the period of
March 17 to April 4; the figure shows a decrease in
the number of visits.

The collected data during 17 days before intervention
showed that 88.1% of patients were directly referred to
hospital, and that after intervention through activation of
the referral system, telephone-based screening, and tri-
age services in primary healthcare system, about 57.2%

Table 1 Preliminary evaluation
results by healthcare providers
and health workers (first level of
service)

Symptoms With
symptoms

Total
number

Percentage

Sore throat 7271 1,406,635 0.52

Fever 1736 1,406,635 0.12

Dry cough 9827 1,406,635 0.70

Chills 1243 1,406,635 0.09

Shortness of breath 2449 1,406,635 0.17

History of contact with a person suspected of Covid-19 disease 4425 1,406,635 0.31

Does anyone in the family have one of the symptoms (fever, dry
cough, shortness of breath and chills?}) (Infected person in the
family)

5181 1,406,635 0.37

Is there anyone in the family who is at high risk for Covid-19 disease?
(Having an underlying disease)

192,222 1,406,635 13.67

Table 2 Results of evaluation by
physician (second level of
service)

Symptoms With
symptoms

Total
number

Percentage

Chills 1020 9017 11.31

Sore throat 2441 9017 27.07

Dry cough 2711 9017 30.07

Shortness of breath or hypoxia 397 9017 4.40

Is lung imaging available? 4 9017 0.04

Does he/she have pulmonary infiltration? 3 9017 0.03

Is he/she inhibited to take hydroxychloroquine sulfate tablets? 5 9017 0.06

History of contact with a person suspected of Covid-19 disease 634 9017 7.03

Does anyone have any of the symptoms? 731 9017 8.11

Is anyone in the family in the high-risk group for Covid-19
disease?

1071 9017 11.9
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of patient were directly referred to hospital. In summa-
ry, using the latter approach we had a 30% reduction
with referrals.

Discussion

The history of human life has seen several major epidemics.
Many people have died of these epidemics or pandemics. In
the present century, we have seen major epidemics such as
SARS, influenza H1N1, Zika, Ebola, and now Covid-19
(Lehmann and Sanders 2007). Scientific evidence suggests
that the management of large epidemics requires a capable
referral system, public participation alongside government,
and justice. These measurements are necessary for the reduc-
tion of disease burden, management, and ultimately control
(Fort et al. 2012). In the present study, the results showed that
using the ability of health workers and referring real patients to
care in hospital is a result of strengthening the cooperation of
the healthcare system.

The experience of controlling epidemics has shown that
strengthening the participation of hospitals and health centers
in the form of a targeted referral system is a very effective step
in controlling large epidemics (Van Lerberghe 2008).
Implementation of health protocols in line with this great goal
is very important in the crisis caused by the outbreak of the
acute respiratory infection of Covid-19. Hospital services
should be provided for people with special problems, so that
those who do not need to be hospitalized are not referred to
hospital, which is one of the centers of infection. In the

meantime, primary screening at the level of a service and then
triage of patients in comprehensive healthcare centers and the
establishment of a strong referral system is very crucial so that
hospital services are not wasted (McCollum et al. 2016). The
results of the study showed that the use of a series of levels in
the referral of suspected cases of the disease, and triage of
patients according to symptoms, was one of the most impor-
tant factors in reducing the burden of patients’ visits to med-
ical centers. On the other hand, in addition to reducing the
burden of patient visits by being allowed to remain at home
and maintaining physical distance with family members of
patients, the suspected cases were under the control of the
health system (Shaker et al. 2020).

Using the capabilities of family physician and referral sys-
tem by providing effective screening and triage services in the
first level of service can prevent unnecessary referral of pa-
tients suspected of Covid-19 to the hospital. From this per-
spective, the system’s ability to deal with acute and critical
cases will be stored and in cases where the actual prescription
is hospitalization, this capability will be appropriate.

The results also showed that before establishing a screening
and triage system for patients in comprehensive healthcare
centers, all patients were referred directly to the hospital
(Fig. 1). However, the hospital should not be a substitute for
other health facilities, and in fact, the hospital is a place for
patients with acute emergencies. This approach not only re-
duced the number of visits to the hospital, but also reduced the

Table 3 Results of actions done
by the physician in terms of
symptoms (second level of
service)

Physician’s actions Age group (years old) Number Percentage

Resting at home 1–100 2744 30.4

Starting treatment with a single medication 1–100 41 0.5

Active daily follow-up by a healthcare provider 1–100 2259 25.1

Referring to the selected hospital 1–100 400 4.4

Brochure training and presentation 1–100 3563 39.5

It is not prescribed due to the sensitivity of the drug 1–100 5 0.1

Providing special care during pregnancy 1–100 3 0.0

Stabilization of the mother and fetus’ condition 1–100 2 0.0

Table 4 Referring of patients to the hospital before and after
introducing

Variable Type of patients
before
introducing

Type of patients
after introducing

Reduction
in patients

During
March/April 2020

5335 (88/1%) 7903 (57/2%) 2568 (30/9)

y = 2.1039x + 1.1082
R² = 0.746
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Fig. 1 Clients of the hospital due to Covid-19 from 5 to 25 March. This
figure shows the high number of hospital visits
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likelihood of transmission and spread of the disease due to
reduced distance and contact (WHO 2020; Shojaeezadeh
2013). In general, there is a strong interest among people to
go to the hospital after their first encounter with the healthcare
system, and if this process is not corrected, the first level
centers of a service will easily lose their value (Ebadi Fard
Azar 2011).

Conclusion

The use of a grading system in referring patients with
suspected cases, triage of patients according to symptoms at
the comprehensive health centers, and activation of home iso-
lation were the most important factors in reducing the burden
of unnecessary referrals of patients to the hospital.
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