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Brief Report

Objectives: The aim of this study was to estimate drug prescription indicators in outpatient services provided at Iran Social Security 

Organization (SSO) healthcare facilities.

Methods: Data on all prescribed drugs for outpatient visits from 2017 to 2018 were extracted from the SSO database. The data were 

categorized into 4 main subgroups: patient characteristics, provider characteristics, service characteristics, and type of healthcare fa-

cility. Logistic regression models were used to detect risk factors for inappropriate drug prescriptions. SPSS and IBM Modeler software 

were utilized for data analysis.

Results: In 2017, approximately 150 981 752 drug items were issued to outpatients referred to SSO healthcare facilities in Iran. The av-

erage number of drug items per outpatient prescription was estimated at 3.33. The proportion of prescriptions that included an injec-

tion was 17.5%, and the rate of prescriptions that included an antibiotic was 37.5%. Factors such as patient sex and age, provider spe-

cialty, type of facility, and time of outpatient visit were associated with the risk of inappropriate prescriptions. 

Conclusions: In this study, all drug prescription criteria exceeded the recommended limits set by the World Health Organization. To 

improve the current prescription patterns throughout the country, it would be beneficial to provide providers with monthly and an-

nual reports and to consider implementing some prescription policies for physicians.
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INTRODUCTION

Rational use of drugs is a crucial parameter in human health. 
The World Health Organization (WHO) has defined rational 
drug prescription as the process by which “patients receive 

pISSN 1975-8375 eISSN 2233-4521 

medications appropriate to their clinical needs, in doses that 
meet their individual requirements, for an adequate period of 
time, and at the lowest cost to them and their communities.” 
While drugs can improve a patient’s health, improper use may 
threaten human health [1,2]. 

Several studies have indicated that the total per capita drug 
consumption in Iran exceeds standard limits. For example, 
published reports have demonstrated that from 2005 to 2011, 
the per capita consumption of drugs, including tablets and 
capsules, increased by approximately 17.7% nationwide [3]. In 
a related study, the average number of items per prescription 
was estimated to be 3.93 at a military hospital in Tehran [4]. 
Furthermore, in another study, specialists and general physi-
cians in an Iranian province were estimated to issue 2.93 items 
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per prescription [5]. 
Improving drug prescription patterns and moving towards 

their rational use is strongly recommended by the WHO. To 
manage drug prescriptions effectively, it is essential to provide 
physicians and other healthcare providers with proper guide-
lines and to increase patient awareness about the risks of medi-
cine overuse and its side effects. Conducting a situation analy-
sis should be the initial step in this process [6,7]. The Social Se-
curity Organization (SSO) is the second-largest provider of 
healthcare services in Iran, following hospitals affiliated with 
medical universities. The SSO delivers healthcare services to 
more than half of the country’s population, and its facilities are 
widespread throughout Iran. While all individuals can access 
SSO healthcare facilities, only subscribers to the SSO can use 
these services without any patient co-payment.

Outpatient services are provided in various types of facilities 
within the SSO. Typically, clinics are staffed by general physi-
cians, gynecologists, pediatricians, internists, and general sur-
geons. Hospital clinics and specialty clinics offer outpatient 
appointments with specialists and subspecialists, while day 
clinics provide both outpatient surgery and visits. Additionally, 
all facilities offer paraclinical services alongside consultations. 
The purpose of this study was to estimate drug prescription 
indicators in the outpatient services of Iran’s SSO healthcare 
facilities and to compare them with WHO standards.

METHODS

This was a cross-sectional study that encompassed all health-
care facilities of the SSO, which include hospitals, general clin-
ics, polyclinics, and day clinics across the country. Data on all 
prescribed drugs for outpatient visits from March 21, 2017 to 
March 20, 2018 were extracted from the Electronic Prescription 
System database. The dataset comprised 150 981 752 records. 
The study was conducted from 2017 to 2020. The extended 
duration of the study was attributable to the time required for 
establishing the database and cleaning the data. The data were 
extracted and reanalyzed 3 times to ensure accuracy.

The collected data were categorized into main subgroups 
consisting of patient characteristics (age and sex), provider 
characteristics (type of specialty), and healthcare facility type. 
Following data acquisition, a data cleaning phase was conduct-
ed. During this phase, irrelevant data resulting from registration 
errors were identified and removed prior to the final analysis. 
For data analysis, the data were retrieved from structured que-

ry language formats compatible with statistical software. SPSS 
version 23 (IBM Corp., Armonk, NY, USA) and IBM Modeler soft-
ware were utilized for the data analysis.

Ethics Statement 
The research project was approved by Research Ethics Com-

mittees of Motamed Cancer Institute-Academic Center for Ed-
ucation, Culture and Research (ACECR) with ethics code No. 
IR.ACECR.IBCRC.REC.1396.2. All research protocols and ethics 
issue were approved by the ACECR Ethics Committee. Because 
human data were used for the study, the study followed the 
Declaration of Helsinki.

This study was a secondary study. The data were extracted 
from the SSO database of the Electronic Prescription System. 
There were no encounters with subjects during the study and 
the subjects were unidentifiable for the research team because 
data were anonymized and the ID codes were changed before 
sharing data for the research.

RESULTS

An analysis of extracted data revealed that approximately 
150 981 752 drug items were issued for outpatients across SSO 
healthcare facilities in Iran in 2017. These prescriptions encom-
passed 1001 distinct drug types, categorized based on the fre-
quency of drug names. The demographic characteristics of 
caregivers and providers are presented in Table 1. 

The aggregated data showed that this quantity of medica-
tions was prescribed in 45 312 540 physician prescriptions for 
10 985 994 insured individuals. The majority of insured outpa-
tients who received drug prescriptions were female, account-
ing for 55.7%. Furthermore, most insured individuals received 
multiple prescriptions throughout the study year, with 70.0% 
receiving 1-4 prescriptions and 30.0% receiving more than 4 
prescriptions within the year.

The average number of drug items per outpatient prescrip-
tion was estimated to be 3.33. Additional indicators studied 
included the percentage of encounters with an antibiotic pre-
scribed and the percentage of encounters that involved an in-
jection. The results of the prescription indicators are summa-
rized in Table 2.

Logistic regression analysis indicated that patient sex, age, 
provider specialty, type of facility, and time of prescription af-
fected the risk of prescribing a greater number of medications 
per prescription (p<0.001). The analysis suggested that fe-
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males are more likely to receive prescriptions containing a 
higher number of drugs. Older individuals tend to be pre-
scribed more medications per visit. The likelihood of being 
prescribed more than two drugs per prescription was higher 
in the autumn and winter seasons. General practitioners were 
found to prescribe more medications, and the prescription 
patterns at hospital clinics were more favorable compared to 
other centers (Table 3).

The analysis also indicated that patient sex, age, providers’ 
specialty, type of facility, and time of prescription increased 
the risk of an antibiotic being prescribed at each encounter 

(p<0.001). The test odds ratio showed that the risk of prescrib-
ing antibiotics was higher in males. Children and teenagers re-
ceived antibiotics more frequently than other age groups. 
Antibiotic prescriptions were more likely in autumn and win-
ter. Dentists were the primary prescribers of antibiotics, and 
the risk was higher in general clinics and day clinics (Table 3).

Further investigations revealed that certain patient charac-
teristics—including sex, age, the provider’s specialty, the type 
of facility, and the timing of the prescription—were associated 
with an increased likelihood of an injection being prescribed 
at each encounter (p<0.001). Specifically, males were more 
likely to receive injections with each prescription. Both young 
adults and middle-aged patients were found to have a higher 
incidence of receiving injections. Additionally, the data indi-
cated that the risk of injectable drug prescriptions was higher 
in the spring. General practitioners tended to prescribe injec-
tions more frequently, whereas the likelihood of receiving an 
injectable drug prescription was lower in hospital clinics (Ta-
ble 3).

DISCUSSION

Rational drug prescription is a critical aspect of the health-
care system due to its impact on both population health and 
the economy of the drug industry. In this study, the average 
number of drugs prescribed per encounter was estimated to 
be approximately 3.33, which exceeds the limit recommended 
by the WHO. It is evident that prescribing a high number of 
drugs to a patient increases the risk of drug interactions and 
also reduces the cost-effectiveness of the medications [8-10]. 
The prescribing index in this study was higher than that re-
ported in some other studies [11,12]. However, there are stud-
ies, such as the one by Shrestha and Dixit [13] in Kathmandu, 
which present even higher figures (5.85 per prescription).

Table 1. Characteristics of prescriptions in Social Security Or-
ganization healthcare facilities in 2017 (n=45 312 540)

Characteristics n (%)

Patients’ sex

Male 18 228 227 (40.2)

Female 27 083 872 (59.8)

Not defined 441 (0.0)

Patients’ age

Infant 42 721 (0.1)

Child 5 378 504 (11.9)

Teenager 6 160 956 (13.6)

Young adult 9 695 883 (21.4)

Middle age 19 181 398 (42.3)

Older adult 4 847 298 (10.7)

Not defined 5780 (0.0)

Time of prescription

Spring 10 507 547 (23.2)

Summer 9 933 986 (21.9)

Autumn 12 594 268 (27.8)

Winter 12 276 739 (27.1)

Specialty of prescriber

General practitioner 34 263 691 (75.6)

Internal medicine group: specialist 6 518 974 (14.4)

Surgery group: specialist 2 503 744 (5.5)

Internal medicine group: subspecialist 244 835 (0.5)

Surgery group: subspecialist 80 263 (0.2)

Dentists 534 851 (1.2)

Other providers1 875 736 (1.9)

Not defined 290 446 (0.6)

Type of healthcare facility

Hospital clinic 17 669 022 (39.0)

Specialty clinic 10 176 309 (22.5)

General clinic 16 462 917 (36.3)

Day clinic 1 004 292 (2.2)
1Other providers consisted of laboratory scientists, pathologists, obstetri-
cians, nutritionists, optometrists, audiologists, and physiotherapists.

Table 2. Prescription indicators for outpatients in Social Se-
curity Organization healthcare facilities in a 12-month period 
(2017-2018)

Indicators Observed 
value 

Optimal 
value Index name 

Average no. of medicines per 
prescription

3.33 <2 Non-polypharmacy 
index 

Rate of prescriptions with at 
least 1 injection (%)

17.5 <10 Injection safety 
index

Rate of prescriptions with at 
least 1 antibiotic (%)

37.5 <30 Rational antibiotic 
index 
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There were significant differences in the drugs prescribed to 
males and females. Male received fewer medications overall, 
but they were prescribed more antibiotics and injections. These 
discrepancies may be attributed to variations in disease pat-
terns between the sexes or to the influence of sex biases on 
prescribing practices; however, further investigation is required. 
Orlando et al. [14] also demonstrated that the number of pre-
scriptions was higher in females than in males. Fernández-Liz 
et al. [15] suggested that the higher rates of healthcare utiliza-
tion among females and their greater life expectancy at birth 
should be considered primary factors for the observed sex dif-
ferences in drug usage patterns. 

We also observed differences in drug prescribing patterns 

across various age groups. Older patients were prescribed more 
medications per encounter, yet the rate of antibiotic prescrip-
tion was higher among children, teenagers, young adults, and 
middle-aged adults, in that order. Infants were the only age 
group that received fewer antibiotics. Several studies have 
shown that antibiotic use in the pediatric population is signifi-
cantly higher, both in terms of the proportion of children re-
ceiving at least one prescription annually and the number of 
antibiotic treatments per child per year [16,17]. It appears that 
the elevated rate of antibiotic prescriptions for children is more 
influenced by drug prescription policies and guidelines.

Drug prescription patterns varied across different seasons. 
The number of drugs per prescription, as well as the frequency 

Table 3. Factors associated with the risk of prescription patterns for outpatients referred to Social Security Organization health-
care facilities

Factors Risk of prescribing 
more than 2 medicines p-value Risk of prescribing 

antibiotics p-value Risk of prescribing 
injections p-value 

Sex

Female 1.000 (reference) 1.000 (reference) 1.000 (reference)

Male 0.980 (0.978, 0.982) <0.001 1.200 (1.198, 1.201) <0.001 1.202 (1.200, 1.204) <0.001

Age

Older adult 1.000 (reference) 1.000 (reference) 1.000 (reference)

Infant 0.142 (0.140, 0.145) <0.001 0.896 (0.869, 0.924) <0.001 0.031 (0.026, 0.035) <0.001

Child 0.630 (0.627, 0.633) <0.001 6.713 (6.692, 6.733) <0.001 0.392 (0.390, 0.393) <0.001

Teenager 0.601 (0.598, 0.603) <0.001 6.069 (6.051, 6.087) <0.001 0.792 (0.789, 0.795) <0.001

Young adult 0.528 (0.526, 0.530) <0.001 3.900 (3.889, 3.911) <0.001 1.599 (1.594, 1.603) <0.001

Middle age 0.717 (0.714, 0.720) <0.001 2.154 (2.148, 2.159) <0.001 1.267 (1.264, 1.271) <0.001

Time of prescription 

Spring 1.000 (reference) 1.000 (reference) 1.000 (reference)

Summer 0.835 (0.832, 0.837) <0.001 0.761 (0.760, 0.763) <0.001 0.980 (0.978, 0.983) <0.001

Autumn 1.187 (1.184, 1.191) <0.001 1.239 (1.237, 1.241) <0.001 0.972 (0.969, 0.974) <0.001

Winter 1.105 (1.102, 1.108) <0.001 1.251 (1.249, 1.253) <0.001 0.945 (0.943, 0.947) <0.001

Specialty of provider

General practitioner 1.000 (reference) 1.000 (reference) 1.000 (reference)

Internal medicine group: specialist 0.664 (0.663, 0.666) <0.001 0.620 (0.619, 0.621) <0.001 0.462 (0.460, 0.463) <0.001

Surgery group: specialist 0.288 (0.287, 0.289) <0.001 0.470 (0.469, 0.472) <0.001 0.601 (0.599, 0.603) <0.001

Internal medicine group: subspecialist 0.412 (0.408, 0.416) <0.001 0.335 (0.361, 0.369) <0.001 0.218 (0.214, 0.222) <0.001

Surgery group: subspecialist 0.187 (0.184, 0.190) <0.001 0.160 (0.155, 0.164) <0.001 0.195 (0.190, 0.201) <0.001

Dentists 0.759 (0.753, 0.766) <0.001 12.230 (12.126, 12.331) <0.001 0.368 (0.365, 0.372) <0.001

Other providers 0.368 (0.366, 0.370) <0.001 0.463 (0.460, 0.465) <0.001 0.051 (0.050, 0.052) <0.001

Type of healthcare facility

Hospital clinic 1.000 (reference) 1.000 (reference) 1.000 (reference)

Specialty clinic 0.947 (0.945, 0.950) <0.001 0.891 (0.890, 0.893) <0.001 0.641 (0.640, 0.643) <0.001

General clinic 0.964 (0.961, 0.966) <0.001 1.039 (1.038, 1.041) <0.001 0.674 (0.672, 0.675) <0.001

Day clinic 1.036 (1.029, 1.044) <0.001 1.053 (1.048, 1.057) <0.001 0.792 (0.788, 0.796) <0.001

Values are presented as odds ratio (95% confidence interval). 
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of prescriptions containing antibiotics, was higher in autumn 
and winter. Conversely, the prescription of injectable drugs 
peaked in spring. This suggests a clear relationship between 
disease patterns and seasons. Supporting evidence comes 
from other studies, such as the one by Galistiani et al. [18], which 
focused on antibiotic prescriptions in children. This study found 
that the highest rates of monthly antibiotic prescriptions in 
the pediatric population occurred during winter, with a peak 
in January. Seasonal fluctuations in outpatient antibiotic use 
in the general population are likely linked to the increased in-
cidence of viral respiratory infections during autumn and win-
ter. However, in the pediatric population, these fluctuations 
may be more closely associated with school attendance [19]. 

The prescriber effect was also investigated in this study. It 
was found that general practitioners tend to prescribe more 
medications per encounter compared to other specialty and 
subspecialty groups. This was particularly true for injectable 
drugs. However, when it came to antibiotic medications, den-
tists played a more significant role. A study examining the 
trend of antibiotic prescribing by profession in British Colum-
bia, Canada, revealed that the overall antibiotic prescriptions 
by dentists increased by 62.2% from 1996 to 2013, rising from 
0.98 defined daily dose per 1000 inhabitants per day (DID) to 
1.59 DID, Additionally, their proportionate contribution to an-
tibiotic prescriptions increased from 6.7% to 11.3% [20]. It is 
important to note that dental services typically involve treat-
ment through procedures rather than medications. Therefore, 
when dentists do prescribe drugs, it is often due to dental in-
fections being the primary concern.

Our comparison of drug prescription patterns across various 
healthcare facilities revealed distinct differences among the 
types of facilities. Hospital clinics, specialty clinics, and day 
clinics typically offer a broad range of healthcare services across 
multiple specialty levels, whereas general clinics are primarily 
staffed by general practitioners. Additionally, the scope of ser-
vices varies; for instance, day clinics not only offer outpatient 
visits but also perform certain outpatient surgeries. Another 
factor contributing to these differences may be the range of 
para-clinical services available in each group, which attracts 
patients with different morbidities.

The results of this study offer a comprehensive overview of 
drug prescription and consumption among SSO subscribers, 
highlighting both the strengths and weaknesses of current 
strategies in this area. These insights could be instrumental in 
enhancing drug prescribing practices within the SSO. Improv-

ing the existing database and delivering monthly and annual 
reports to providers are anticipated to be effective methods 
for improving the status quo. Additionally, implementing pre-
scription policies for physicians and incorporating them as 
evaluation indicators appears to be a promising approach. 

NOTES

Data Availability 
The datasets analyzed during the current study are not pub-

licly available, because Social Security Organization is the own-
er of the data and did not allow the research team to share the 
raw data.

Conflict of Interest
The authors have no conflicts of interest associated with the 

material presented in this paper.

Funding
This project was funded by the Social Security Organization 

Research Institute.

Acknowledgements
This research was designed and implemented by the Iranian 

Institute for Health Sciences Research and financially support-
ed by Social Security Organization (SSO) Research Institute. We 
would like to thank the SSO members and Tamin ICT & Man-
agement Consultancy Services Company, which collaborated 
in data extraction.

Author Contributions
Conceptualization: Aeenparast A, Maftoon F. Data curation: 

Aeenparast A, Farzadi F. Formal analysis: Haeri Mehrizi AA. 
Funding acquisition: Aeenparast A. Methodology: Aeenparast 
A, Maftoon F. Project administration: Aeenparast A. Visualiza-
tion: Aeenparast A. Writing – original draft: Aeenparast A. Writ-
ing – review & editing: Haeri Mehrizi AA, Maftoon F, Farzadi F. 

ORCID 
Afsoon Aeenparast https://orcid.org/0000-0002-2715-4136
Ali Asghar Haeri Mehrizi
 https://orcid.org/0000-0002-3671-2849
Farzaneh Maftoon https://orcid.org/0000-0001-8748-6186
Faranak Farzadi https://orcid.org/0000-0002-7686-8143



303

Drug Prescription Indicators in Outpatients

REFERENCES

1. World Health Organization. Promoting rational use of medi-

cines: core components; 2002 [cited 2023 Sep 1]. Available 

from: https://iris.who.int/bitstream/handle/10665/67438/

WHO_EDM_2002.3.pdf

2. Masoud A, Noori Hekmat S, Dehnavieh R, Haj-Akbari N, Pour-

sheikhali A, Abdi Z. An investigation of prescription indicators 

and trends among general practitioners and specialists from 

2005 to 2015 in Kerman, Iran. Int J Health Policy Manag 2018; 

7(9):818-827. https://doi.org/10.15171/ijhpm.2018.28

3. Mousavi S, Zargarzadeh AH. Rational drug use in Iran: a call 

for action. J Pharm Care 2014;2(2):47-48. 

4. Rezazadeh A, Abrishami R. Evaluation of prescribing indica-

tors if general practitioners in a military hospital in Tehran. J 

Police Med 2017;6(1):13-20 (Persian). https://doi.org/10.30505/ 

6.1.13

5. Nikazar N, Ali Asgharloo L, Sharifi H. Evaluation of drug pre-

scription pattern by physicians in comparison with WHO indi-

cators, in West Azerbaijan province from 2013 to 2016. Razi J 

Med Sci 2019;26(4):70-77 (Persian).

6. Wang H, Li N, Zhu H, Xu S, Lu H, Feng Z. Prescription pattern 

and its influencing factors in Chinese county hospitals: a ret-

rospective cross-sectional study. PLoS One 2013;8(5):e63225. 

https://doi.org/10.1371/journal.pone.0063225

7. Lertxundi U, Domingo-Echaburu S, Orive G. Rational use of 

drugs as a source control measure to fight drug pollution. J 

Hazard Mater 2021;410:124664. https://doi.org/10.1016/j. 

jhazmat.2020.124664

8. World Health Organization. How to investigate drug use in 

health facilities: selected drug use indicators; 1993 [cited 2023 

Sep 1]. Available from: https://iris.who.int/handle/10665/60519

9. Meena DK, Mathaiyan J, Thulasingam M, Ramasamy K. As-

sessment of medicine use based on WHO drug-use indicators 

in public health facilities of the South Indian Union Territory. 

Br J Clin Pharmacol 2022;88(5):2315-2326. https://doi.org/10. 

1111/bcp.15165

10. Wushouer H, Du K, Chen S, Zhou Y, Zheng B, Guan X, et al. 

Outpatient antibiotic prescribing patterns and appropriate-

ness for children in primary healthcare settings in Beijing City, 

China, 2017-2019. Antibiotics (Basel) 2021;10(10):1248. https://

doi.org/10.3390/antibiotics10101248

11. Mercy M, Antony LJ. A prescription audit using the who core 

drug use indicators in a rural health training center of Pondi-

cherry. CHRISMED J Health Res 2022;9(3):183-187. https://doi.

org/10.4103/cjhr.cjhr_111_21

12. Gerber JS, Jackson MA, Tamma PD, Zaoutis TE; Committee on 

Infectious Diseases, Pediatric Infectious Diseases Society. An-

tibiotic stewardship in pediatrics. Pediatrics 2021;147(1): 

e2020040295. https://doi.org/10.1542/peds.2020-040295

13. Shrestha B, Dixit SM. The assessment of drug use pattern using 

WHO prescribing indicators. J Nepal Health Res Counc 2018; 

16(3):279-284. https://doi.org/10.3126/jnhrc.v16i3.21424

14. Orlando V, Mucherino S, Guarino I, Guerriero F, Trama U, Men-

ditto E. Gender differences in medication use: a drug utilization 

study based on real world data. Int J Environ Res Public Health 

2020;17(11):3926. https://doi.org/10.3390/ijerph17113926

15. Fernández-Liz E, Modamio P, Catalán A, Lastra CF, Rodríguez T, 

Mariño EL. Identifying how age and gender influence pre-

scription drug use in a primary health care environment in 

Catalonia, Spain. Br J Clin Pharmacol 2008;65(3):407-417. 

https://doi.org/10.1111/j.1365-2125.2007.03029.x

16. Kaur A, Bhagat R, Kaur N, Shafiq N, Gautam V, Malhotra S, et al. 

A study of antibiotic prescription pattern in patients referred 

to tertiary care center in Northern India. Ther Adv Infect Dis 

2018;5(4):63-68. https://doi.org/10.1177/2049936118773216

17. Xue F, Xu B, Shen A, Shen K. Antibiotic prescriptions for chil-

dren younger than 5 years with acute upper respiratory infec-

tions in China: a retrospective nationwide claims database 

study. BMC Infect Dis 2021;21(1):339. https://doi.org/10.1186/

s12879-021-05997-w

18. Galistiani GF, Benkő R, Babarczy B, Papp R, Hajdu Á, Szabó ÉH, 

et al. Prescribing patterns and variations of antibiotic use for 

children in ambulatory care: a nationwide study. Antibiotics 

(Basel) 2022;11(2):189. https://doi.org/10.3390/antibiotics 

11020189

19. Holstiege J, Schulz M, Akmatov MK, Kern WV, Steffen A, Bätz-

ing J. The decline in outpatient antibiotic use. Dtsch Arztebl 

Int 2020;117(41):679-686. https://doi.org/10.3238/arztebl. 

2020.0679

20. Marra F, George D, Chong M, Sutherland S, Patrick DM. Antibi-

otic prescribing by dentists has increased: why? J Am Dent 

Assoc 2016;147(5):320-327. https://doi.org/10.1016/j.adaj. 

2015.12.014

https://doi.org/10.30505/6.1.13
https://doi.org/10.30505/6.1.13
https://doi.org/10.1016/j.jhazmat.2020.124664
https://doi.org/10.1016/j.jhazmat.2020.124664
https://iris.who.int/handle/10665/60519
https://doi.org/10.1111/bcp.15165
https://doi.org/10.1111/bcp.15165
https://doi.org/10.1542/peds.2020-040295
https://doi.org/10.3390/antibiotics11020189
https://doi.org/10.3390/antibiotics11020189
https://doi.org/10.3238/arztebl.2020.0679
https://doi.org/10.3238/arztebl.2020.0679
https://doi.org/10.1016/j.adaj.2015.12.014
https://doi.org/10.1016/j.adaj.2015.12.014

