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Background: The rapidly growing imbalance between supply and demand for ventilators during the COVID-19 pandemic has highlighted the principles for fair allocation of scarce resources. Failing to address public views and concerns on the subject could fuel distrust. The objective of this study was to determine the priorities of the Iranian public toward the fair allocation of ventilators during the COVID-19 pandemic.

Methods: This anonymous community-based national study was conducted from May 28 to Aug 20, 2020, in Iran. Data were collected via the Google Forms platform, using an online self-administrative questionnaire. The questionnaire assessed participants' assigned prioritization scores for ventilators based on medical and non-medical criteria. To quantify participants' responses on prioritizing ventilator allocation among sub-groups of patients with COVID-19 who need mechanical ventilation scores ranging from −2, very low priority, to +2, very high priority were assigned to each response.

Results: Responses of 2,043 participants, 1,189 women, and 1,012 men, were analyzed. The mean (SD) age was 31.1 (9.5), being 32.1 (9.3) among women, and 29.9 (9.6) among men. Among all participants, 274 (13.4%) were healthcare workers. The median of assigned priority score was zero (equal) for gender, age 41–80, nationality, religion, socioeconomic, high-profile governmental position, high-profile occupation, being celebrities, employment status, smoking status, drug abuse, end-stage status, and obesity. The median assigned priority score was +2 (very high priority) for pregnancy, and having <2 years old children. The median assigned priority score was +1 (high priority) for physicians and nurses of patients with COVID-19, patients with nobel research position, those aged <40 years, those with underlying disease, immunocompromise status, and malignancy. Age>80 was the only factor participants assigned −1 (low priority) to.

Conclusions: Participants stated that socioeconomic factors, except for age>80, should not be involved in prioritizing mechanical ventilators at the time of resources scarcity. Front-line physicians and nurses of COVID-19 patients, pregnant mothers, mothers who had children under 2 years old were given high priority.
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INTRODUCTION

The coronavirus disease (COVID-19) pandemic continues to place extraordinary demands on healthcare systems and has resulted in severe shortages of essential resources and services (1). In the pandemic's early days, the face masks' shortages became increasingly concerning (2). Nevertheless, among all the medical resources, scarcity of ventilators could be the most challenging, as there is typically limited time if mechanical ventilation is essential (3). Another limiting factor is the availability of trained healthcare professionals to operate ventilators safely, especially considering the catastrophic casualty of COVID-19 of healthcare professionals (4).

The rapidly growing imbalance between supply and demand for ventilators has raised the question of how to allocate them during the COVID-19 pandemic fairly. Research has been ongoing to investigate the main principles for allocating scarce medical resources during pandemics (5–7). In this sense, physicians should not be faced with situations where they must decide which patient to treat due to the risk of human error and the life-long emotional toll (8). Therefore, prioritization recommendations and guidelines have been developed in the hope of helping physicians, especially those less experienced, with the real-time decision-making process based on the resources and contexts (1, 9).

The proposed principles for resource allocation could become controversial in the eyes of the public. Even the seemingly most holistic approaches for resource allocation proposed by healthcare systems could result in inequalities among patients (10). This could raise serious concerns about their fairness and result in loss of public trust in health care systems. Therefore, people need to be involved in developing and evaluating such policies as stakeholders. Failing to address public views and concerns could fuel distrust and negatively affect compliance to health-promoting measures (11).

The objective of this study was to determine the priorities of the Iranian public toward the fair allocation of ventilators during the COVID-19 pandemic via an online survey.



METHODS

This community-based national study was approved by the Ethical Committee of Shahid Beheshti University of Medical Sciences under code IR.SBMU.RETECH.REC.1399.167. Participation was anonymous and upon the participant's own decision.


Setting and Sampling

This anonymous network-sampling survey was conducted from May 28 to Aug 20, 2020, in Iran. Data were collected via the Google Forms platform, using an online self-administrative questionnaire. An invitation post with a link to the questionnaire was circulated online on popular social networks in Iran, including Telegram, Instagram, WhatsApp, Twitter, and LinkedIn. Participants were Iranian adults currently living in Iran who agreed to participate in the study.



Variables and the Questionnaire

Variables included socio-demographic characteristics and the criteria for prioritizing the ventilators during the pandemic. Socio-demographic characteristics included participants' age, sex, ethnicity, religion, literacy, the province of residence in Iran, being a healthcare professional, marital status, number of alive children, smoking status, having underlying diseases, previous history of COVID-19, being tested for COVID-19, being admitted for COVID-19, and knowing someone with COVID-19.

The criteria for prioritizing the ventilators during the pandemic included age, nationality, religion, occupation, socioeconomic status, smoking status, drug abuse, and underlying diseases.

A panel of ten experts, including two public health experts, two anesthesiologists, two emergency medicine experts, two pulmonologists, and two infectious diseases specialists, evaluated the questionnaire's content validity. An item discrimination analysis was conducted for each scale to eliminate too tricky or easy items. Factor analysis was performed for factor structure. Separate test-retest over 2 weeks were held for the three scales of the questionnaire. The test-retest correlation was 0.91; Kuder-Richardson-20 was used to prevent internal consistency overestimation; the coefficient was 0.87. The pilot survey was conducted on twenty men, and twenty women recruited online via convenience sampling method.



Data Analysis

To quantify participants' responses on prioritizing ventilator allocation among sub-groups of patients with COVID-19 who need mechanical ventilation scores were assigned to each response: “very low priority” was considered as “−2,” “low priority” was considered as “−1,” “equal priority” was considered as “0,” “high priority” was considered as “+1,” and “very high priority” was considered as “+2.” To measure the distribution of responses, mean, standard deviation (SD), 95% confidence interval (95% CI), median, interquartile range (IQR), mode, and skewness were reported. Categorical variables were analyzed by the Chi-Square test. For analyzing the differences among means of two groups and three groups or more, independent-sample t-test and one-way analysis of variance (ANOVA) test were used. Statistical analyses were performed using IBM SPSS Statistics 21. A probability level of <0.05 was considered significant.




RESULTS

Responses of 2,043 participants were analyzed. There were no missing values. The mean (SD) age was 31.1 (9.5) [range = 18–80, being 32.1 (9.3) among women, and 29.9 (9.6) among men]. Among participants, 259 (12.7) smoked. Other socio-demographic characteristics are presented in Table 1.


Table 1. Socio-demographic characteristics of participants.
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Among all participants, 151 (6.9%) said they had a history of COVID-19, 268 (12.2%) said they smoked, 332 (15.1%) reported having underlying diseases, 13 (0.6%) reported being intubated due to COVID-19, and 899 (40.8) said they knew someone who had been admitted due to COVID-19.

The majority of participants believed that socioeconomic determinants including gender, age below 80, nationality, religion, and employment should not be involved in prioritizing mechanical ventilators at the time of resource scarcity. Participants also did not consider smoking and drug abuse to be determinants of prioritization. Nevertheless, participants responded that patients aged above 80 receive very low priority. Front-line physicians and nurses of COVID-19 patients were given very high priority, along with pregnant mothers and those who had children under 2 years old. While end-stage status and obesity were considered unimportant in resource allocation, having underlying diseases, malignancy, and immunocompromised status were given high priority (Tables 2, 3).


Table 2. Participants' responses on prioritizing ventilator allocation among sub-groups of patients with COVID-19 who need mechanical ventilation.
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Table 3. Dispersion measures of participants' responses on prioritizing ventilator allocation among sub-groups of patients with COVID-19 who need mechanical ventilation.
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Compared with men, women assigned higher scores to the female gender, age 41–60, having underlying disease, being immunocompromised, having malignancy, or having an end-stage disease. In addition, they assigned lower scores to Iranian nationality compared with men (Table 4).


Table 4. The mean priority score assigned to each sub-group of patients with COVID-19 among men and women.
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Among all participants, 274 (13.4%) were healthcare workers. Most healthcare workers believed that socioeconomic determinants, including gender, age below 80, nationality, religion, and employment, should not determine ventilator prioritization. They also did not consider smoking and drug abuse to be determinants of prioritization. Although they said that patients with underlying diseases, immunocompromise, or malignancy should receive the same priority as others, they assigned very low scores to patients with end-stage disease.

Compared with non-healthcare workers, healthcare workers assigned higher scores to age <40, healthcare workers, and Nobel researchers. They also assigned lower scores to having underlying disease, being immunocompromised, having malignancy, or having an end-stage disease (Table 5).


Table 5. The mean priority score assigned to each sub-group of patients with COVID-19 among healthcare workers and non-healthcare workers.
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No correlations were observed with participants' responses on resources allocation and their age, ethnicity, religion, literacy, the province of residence in Iran, marital status, number of alive children, smoking status, having underlying diseases, previous history of COVID-19, being tested for COVID-19, being admitted for COVID-19, and knowing someone with COVID-19.



DISCUSSION

The study showed that most participants believed that socioeconomic factors, including gender, age below 80, nationality, religion, employment; smoking and drug abuse; medical conditions including end-stage status, and obesity, should not be involved in prioritizing mechanical ventilators at the time of resources scarcity. Front-line physicians and nurses of COVID-19 patients, pregnant mothers, mothers who had children under 2 years old, patients with underlying diseases, malignancy, or immunocompromised status were given high priority. On the contrary, participants assigned age above 80 very low priority.

Participants did not consider age <80 to be a deciding factor in resource allocation. However, a study on the general public in the US reported that participants favored allocating more ventilators to patients of younger age groups (10). This conforms with the current proposed guidelines that prioritize younger patients to receive scarce medical resources (9, 12, 13). Nevertheless, there are controversies in the literature and ethical guidelines regarding using age as a screening factor for resource allocation (14). Although higher age groups are associated with higher mortality rates due to COVID-19 (15, 16), poor outcomes among the elderly could be attributable to comorbidities with a higher prevalence among older age groups (16, 17). Thus, some studies argue that age should only be used as a tiebreaker criterion among patients with similar severity of COVID-19, not the only criterion to determine screening decisions (18–20). In this context, it is the duty of health authorities and the media not to disseminate fear among the older age groups and ease their concerns via effective communication.

The majority of participants agreed that ventilators should not be allocated based on non-clinical irrelevant aspects. They did not consider gender, employment, financial condition, or social relations as deciding factors. Moreover, almost 90% of participants said that religion should not be considered a prioritization factor, which is satisfactory given that crises like the COVID-19 pandemic tend to fuel conflicts. Some two-thirds of participants considered patients of other nationalities to have equal priority as Iranians. Iran is host to millions of refugees from neighboring countries, mostly Afghanistan. Given the vulnerable state of refugees in terms of health and care-seeking behavior (21), policies need to be directed to avoid the stigmatization against refugees in resource allocation. Ventilators should not be allocated based on morally irrelevant aspects. In this sense, all stakeholders need to bear in mind that the principles of accessibility, dignity, and equal opportunities need to be considered in allocating scarce resources.

Participants acknowledged the consideration of the patients' instrumental value. They assigned higher scores to physicians and nurses treating COVID-19 patients, as well as high-profile researchers. Those supporting the role of instrumental value argue that the prioritization of access to the resources for patients with essential skills to save others' lives could potentially multiply the net benefit to society (12, 22). Participants also assigned higher scores to pregnant mothers or those who had children under 2 years old. Some triage models consider having someone dependent on care as a criterion to lessen the harm caused to families and society (12).

Participants would prioritize patients with underlying diseases to access ventilators. Moreover, they would equally allocate ventilators to patients with end-stage status. On the contrary, healthcare workers assigned very low scores to patients with end-stage status. This calls for more effective communication and knowledge translation by public health authorities and the media to regularly convey the prognostic factors of COVID-19 based on emerging evidence to justify people's expectations from the healthcare systems. The disruption of the resource supply imposed by the COVID-19 pandemic has challenged the public's shared belief that healthcare services are provided whenever requested. Thus, people need to beware of the catastrophic aftermaths of not abiding by preventive protocols (23, 24). To date, global organizations have proposed no unique criteria for the fair allocation of mechanical ventilators. Such protocols need to be developed and implemented regarding each country's local context or state (25). As the COVID-19 pandemic is a rapidly evolving crisis, it is of paramount importance to regularly reevaluate current practices based on the emerging evidence and feedback of all stakeholders, including public health authorities, decision-makers, clinicians the general public.



STRENGTHS AND LIMITATIONS

This is among the few studies to assess the public opinions on priorities toward fair allocation of mechanical ventilators during the COVID-19 pandemic. Findings could empower public health authorities better to understand people's views on the matter as stakeholders to avoid public distrust and improve people's compliance to health-promoting measures. Nevertheless, the study does not overshadow the need for accelerated production and enhanced distribution of ventilators (26). Operational management aspects of allocating ventilators also need to be taken into account at all levels to enhance prompt response to the devastating demands as imposed by the COVID-19 pandemic (27).

Some limitations must be acknowledged. The study was conducted via Google Forms, an online survey platform because there was no representative online platform for rapid surveys among people in Iran. While the study could be subject to selection bias, its rapid conduction via an online platform could outweigh its limitation. Compared to Iran's most recent national population statistics, our sample was over-representative of women and health workers. Considering that healthcare workers also comprise most of the authorities of the healthcare system in Iran, their opinions were compared with the public to gain a deeper understanding of the potential differences in their points of view. Although the Internet penetration rate in Iran is high, the elderly and vulnerable groups in rural areas might not have access to the platform, who might have gotten underrepresented in the study. Participants were asked to read the questionnaire to their parents and grandparents to ensure higher participation of those groups; however, such voluntary measures are not guaranteed. Some 99.6% of Iranians are Muslims (28), thus religion had no bearing on the choice of allocation in this study.



CONCLUSION

Participants stated that socioeconomic factors, except for age>80, should not be involved in prioritizing mechanical ventilators at the time of resources scarcity. Front-line physicians and nurses of COVID-19 patients, pregnant mothers, mothers who had children under 2 years old were given high priority.



DATA AVAILABILITY STATEMENT

The raw data supporting the conclusions of this article will be made available by the authors, without undue reservation.



ETHICS STATEMENT

The studies involving human participants were reviewed and approved by Ethical Committee of Shahid Beheshti University of Medical Sciences, Tehran, Iran under code IR.SBMU.RETECH.REC.1399.167. The patients/participants provided their written informed consent to participate in this study.



AUTHOR CONTRIBUTIONS

A-AK and MA-K: conceptualization and writing—review and editing. A-AK, MA-K, SA, and HH-M: data collection. MA-K: data analysis. MA-K, SA, and HH-M: writing—original draft. A-AK: resources and supervision. All authors have read and approved the manuscript prior to submission.



FUNDING

The study was supported by Social Determinants of Health Research Center, Shahid Beheshti University of Medical Sciences under code 20977. The funding body was not in any ways involved in the design of the study and collection, analysis, and interpretation of data and in writing the manuscript.



ABBREVIATIONS

COVID-19, Coronavirus disease; SD, Standard deviation; 95% CI, 95% confidence interval; IQR, Interquartile range; ANOVA, One-way analysis of variance.



REFERENCES

 1. Emanuel EJ, Persad G, Upshur R, Thome B, Parker M, Glickman A, et al. Fair allocation of scarce medical resources in the time of Covid-19. N Engl J Med. (2020) 382:2049–55. doi: 10.1056/NEJMsb2005114

 2. Wu HL, Huang J, Zhang CJP, He Z, Ming WK. Facemask shortage and the novel coronavirus disease (COVID-19) outbreak: reflections on public health measures. EClinicalMedicine. (2020) 21:100329. doi: 10.1016/j.eclinm.2020.100329

 3. Truog RD, Mitchell C, Daley GQ. The toughest triage — Allocating ventilators in a pandemic. N Engl J Med. (2020) 382:1973–5. doi: 10.1056/NEJMp2005689

 4. Ing EB, Xu QA, Salimi A, Torun N. Physician deaths from corona virus (COVID-19) disease. Occup Med. (2020) 70:370–4. doi: 10.1093/occmed/kqaa088

 5. Adeniji KA, Cusack R. The Simple Triage Scoring System (STSS) successfully predicts mortality and critical care resource utilization in H1N1 pandemic flu: a retrospective analysis. Crit Care. (2011) 15:R39. doi: 10.1186/cc10001

 6. Christian MD, Hawryluck L, Wax RS, Cook T, Lazar NM, Herridge MS, et al. Development of a triage protocol for critical care during an influenza pandemic. CMAJ. (2006) 175:1377–81. doi: 10.1503/cmaj.060911

 7. Challen K, Bentley A, Bright J, Walter D. Clinical review: mass casualty triage - pandemic influenza and critical care. Crit Care. (2007) 11:212. doi: 10.1186/cc5732

 8. The Lancet. COVID-19: protecting healthcare workers. Lancet. (2020) 395:922. doi: 10.1016/S0140-6736(20)30644-9

 9. Swiss Academy Of Medical Sciences. COVID-19 pandemic: triage for intensive-care treatment under resource scarcity. Swiss Med Wkly. (2020) 150:w20229. doi: 10.4414/smw.2020.20229

 10. Huseynov S, Palma MA, Nayga RM. General public preferences for allocating scarce medical resources during COVID-19. Front Public Health. (2020) 8:587423. doi: 10.3389/fpubh.2020.587423

 11. Buckwalter W, Peterson A. Public attitudes toward allocating scarce resources in the COVID-19 pandemic. PLoS ONE. (2020) 15:e0240651. doi: 10.1371/journal.pone.0240651

 12. Frolic A, Kata A, Kraus P. Development of a critical care triage protocol for pandemic influenza: integrating ethics, evidence and effectiveness. Healthc Q. (2009) 12:54–62. doi: 10.12927/hcq.2009.21054

 13. Daugherty Biddison EL, Faden R, Gwon HS, Mareiniss DP, Regenberg AC, Schoch-Spana M, et al. Too many patients…A framework to guide statewide allocation of scarce mechanical ventilation during disasters. Chest. (2019) 155:848–54. doi: 10.1016/j.chest.2018.09.025

 14. Brown TR, Francis LP, Tabery J. Embedding the problems doesn't make them go away. Am J Bioeth. (2020) 20:109–11. doi: 10.1080/15265161.2020.1779864

 15. Gupta S, Hayek SS, Wang W, Chan L, Mathews KS, Melamed ML, et al. Factors associated with death in critically ill patients with Coronavirus disease 2019 in the US. JAMA Intern Med. (2020) 180:1436–46. doi: 10.1001/jamainternmed.2020.3596

 16. Yang X, Yu Y, Xu J, Shu H, Xia J, Liu H, et al. Clinical course and outcomes of critically ill patients with SARS-CoV-2 pneumonia in Wuhan, China: a single-centered, retrospective, observational study. Lancet Respir Med. (2020) 8:475–81. doi: 10.1016/S2213-2600(20)30079-5

 17. Rezaei N, Montazeri F, Malekpour M-R, Ghanbari A, Azadnajafabad S, Mohammadi E, et al. COVID-19 in patients with diabetes: factors associated with worse outcomes. J Diabetes Metab Disord. (2021) 20:1605–14. doi: 10.1007/S40200-021-00910-3

 18. Sprung CL, Joynt GM, Christian MD, Truog RD, Rello J, Nates JL. Adult ICU triage during the Coronavirus disease 2019 pandemic: who will live and who will die? Recommendations to improve survival. Crit Care Med. (2020) 48:1196–202. doi: 10.1097/CCM.0000000000004410

 19. Haas LEM, de Lange DW, van Dijk D, van Delden JJM. Should we deny ICU admission to the elderly? Ethical considerations in times of COVID-19. Crit Care. (2020) 24:321. doi: 10.1186/s13054-020-03050-x

 20. Auriemma CL, Molinero AM, Houtrow AJ, Persad G, White DB, Halpern SD. Eliminating categorical exclusion criteria in crisis standards of care frameworks. Am J Bioeth. (2020) 20:28–36. doi: 10.1080/15265161.2020.1764141

 21. Abbasi-Kangevari M, Amin K, Kolahi AA. Antenatal care utilisation among Syrian refugees in Tehran: a respondent driven sampling method. Women Birth. (2020) 33:e117–e121. doi: 10.1016/j.wombi.2019.02.001

 22. Sztajnkrycer MD, Madsen BE, Alejandro Báez A. Unstable ethical plateaus and disaster triage. Emerg Med Clin North Am. (2006) 24:749–68. doi: 10.1016/j.emc.2006.05.016

 23. Abbasi-Kangevari M, Kolahi AA, Ghamari SH, Hassanian-Moghaddam H. Public knowledge, attitudes, and practices related to COVID-19 in Iran: Questionnaire study. JMIR Public Heal Surveill. (2021) 7:e21415. doi: 10.2196/21415

 24. Hatami H, Abbasi-Kangevari M, Malekpour MR, Kolahi AA. Knowledge, attitudes, and safety practices about COVID-19 among high school students in iran during the first wave of the pandemic. Front Public Health. (2021) 9:680514. doi: 10.3389/FPUBH.2021.680514

 25. Dos Santos MJ, Martins MS, Santana FLP, Furtado MCSPC, Miname FCBR, Pimentel RRDS, et al. COVID-19: instruments for the allocation of mechanical ventilators- A narrative review. Crit Care. (2020) 24:582. doi: 10.1186/s13054-020-03298-3

 26. Rafigh P, Akbari AA, Bidhandi HM, Kashan AH. Sustainable closed-loop supply chain network under uncertainty: a response to the COVID-19 pandemic. Environ Sci Pollut Res Int. (2021). 1–17. doi: 10.1007/s11356-021-16077-6

 27. Mehrotra S, Rahimian H, Barah M, Luo F, Schantz K. A model of supply-chain decisions for resource sharing with an application to ventilator allocation to combat COVID-19. Nav Res Logist. (2020) 67:303–20. doi: 10.1002/nav.21905

 28. Statistical Center of Iran > Population and Housing Censuses. Available online at: https://www.amar.org.ir/english/Population-and-Housing-Censuses (accessed: September 10, 2021).

Conflict of Interest: The authors declare that the research was conducted in the absence of any commercial or financial relationships that could be construed as a potential conflict of interest.

Publisher's Note: All claims expressed in this article are solely those of the authors and do not necessarily represent those of their affiliated organizations, or those of the publisher, the editors and the reviewers. Any product that may be evaluated in this article, or claim that may be made by its manufacturer, is not guaranteed or endorsed by the publisher.

Copyright © 2021 Abbasi-Kangevari, Arshi, Hassanian-Moghaddam and Kolahi. This is an open-access article distributed under the terms of the Creative Commons Attribution License (CC BY). The use, distribution or reproduction in other forums is permitted, provided the original author(s) and the copyright owner(s) are credited and that the original publication in this journal is cited, in accordance with accepted academic practice. No use, distribution or reproduction is permitted which does not comply with these terms.



OPS/images/fpubh-09-753048-t005.jpg
Factor

Female gender
Age (years)

<40

41-60

61-80

>80
Iranian nationality
Muslim refigion
Physician profession

of COVID-19 patients

not for COVID-19 patients
Nurse profession

of COVID-19 patients

not for COVID-19 patients
Other healthcare professionals
High socioeconomic status
High-profile governmental position
Nobel research position
High-profile occupation
Celebrities
Unemployment
Pregnancy
Having <2 years old child
Smoking
Drug abuse
Having underlying disease
Immunocompromise
Malignancy
End-stage status
Obesty

“Not significant.

Healthcare workers

Mean (SD)

0.3(0.8)

0.8(0.9)
06(08)
0.4 (1)
—06(1.2)
05(08)
0(0.5)

1.3(08)
06(08)

1208
06(08)
05(0.7)

0(0.6)
-05(1)
1.1(09
03(0.7)
02(0.7)
0.1(05)
1.407)
13(08)

-0.1(0.7)

-05(0.9)
08(09)

08 (1)
04(12)

—0.7(1.1)
02(0.7)

95% Cl

02t00.4

0.7t00.9
061007
(-0.1)t00.2
(-07)t0(-05)
041006
0t00.1

12to1.4
0.6100.7

111013
051007
041006
(-0.1)t00
(~06)to (~0.4)
11012
021003
011003
01002
131015
121014
(-02)t00
(~06)to (~0.4)
071009
071009
031006
(-09)to(-0.6)
011003

Non-healthcare workers

(n=1,769)
Mean (SD) 95% CI
0.4 (0.7) 03t00.4
0.7 0.9) 07t00.7
0608 051006
0.1(12) 011002
~0.4(1.4) (-0.4)t0 (-0.3)
0509 051006
0.1(0.6) 011001
12(0.9) 111012
03(0.7) 031003
12(08) 11t012
03(0.7) 031003
02(0.6) 021002
~0.1(06) (-02)to (~0.1)
—0.6(1) (~0.7)to (~0.6)
0808 081009
0.1(0.7) 0.1t00.2
0(06) 0t00
0.1(05) 011001
150.7) 141015
1407 14t01.4
-0.107) (-0.1)t00
~0.4(0.9) (~0.5) to (~0.4)
109 09101
109 09101
08(1.1) 081009
~04(1.1) (-0.4)t0 (-0.3)
02(0.6) 021002

NS

0.02
N/S
N/S

0.01
N/S
N/S

N/S
<0.001

NS
<0.001
<0.001
<0.001

NS
<0.001
<0.001
<0.001

NS

N/S

0.02

N/S

NS
<0.001
<0.001
<0.001
<0.001

N/S





OPS/images/fpubh-09-753048-t003.jpg
Factor Mode Mean (SD) 95% Cl Median (IQR) Skewness

Female gender Equal 0.4 (0.7) 0310 0.4 0(0to1) 12
Age (years)
<40 Equal 07 (09) 071008 102 Zero
41-60 Equal 06(08) 051006 0(0.1) 0.1
61-80 Equal 0.1(12) 0.11002 0(-1,1) 02
>80 Very low 0.4 (1.4) (~0.5) to (~0.3) —1(=2,0) 05
Iranian nationality Equal 05(09) 051006 0(.1) 05
Muslim religion Equal 0.1(0.6) 0.06100.11 0000 07
Physician profession
of COVID-19 patients Very high 12(0.9) 111012 102 -06
not for COVID-19 patients Equal 03(0.7) 031004 0(.1) 06
Nurse profession
of COVID-19 patients Very high 12(08) 111012 101.2) -06
not for COVID-19 patients Equal 03(0.7) 031004 0(0,1) 07
Other healthcare professionals Equal 03(0.7) 021003 0000 08
High socioeconomic status Equal ~0.1(0.6) (-0.2) to (<0.1) 0(0,0) —12
High-profile governmental position Equal —06(1) (-06)t0 (-05) 0(-20)
Nobel research position Equal 09(0.8) 081009 102
High-profile occupation Equal 0.1(07) 011002 0000
Celebrities Equal 0(06) ~0.01100.04 0000
Unemployment Equal 0.1(05) 0.08100.13 0000
Pregnancy Very high 15(0.7) 141015 2(1,2)
Having <2 years old child Very high 1.407) 181014 2(12)
Smoking Equal -0.1(0.7) (-0.1)t00 0000
Drug abuse Equal -0.4(09) (-05)to (~0.4) 0(-10)
Having underlying disease High 0.9(0.9) 09to1 10,2
Immunocompromise High 109 09101 102
Malignancy High 08(1.1) 0710038 10.2)
End-stage status Equal ~04(1.1) (-05)to (-0.4) 0(-10)

Obesity Equal 02(0.6) 01710022 0000





OPS/images/fpubh-09-753048-t004.jpg
Factor

Female gender
Age (years)

<40

41-60

61-80

>80
Iranian nationality
Muslim refigion
Physician profession

of COVID-19 patients

not for COVID-19 patients
Nurse profession

of COVID-19 patients

not for COVID-19 patients
Other healthcare professionals
High socioeconomiic status
High-profile governmental position
Nobel research position
High-profile occupation
Celebrities
Unemployment
Pregnancy
Having <2 years old child
Smoking
Drug abuse
Having underlying disease
Immunocompromise
Malignancy
End-stage status
Obesiy

“Not significant.

Women
(n=1,189)

Mean (SD) 95% CI
0.4(0.7) 0.4100.4
08(0.9) 0.7100.8
06(08) 061007
02 (1.1) 011002

—04(13) (-05)t0 (-0.3)
05(0.9) 041005
0.1(05) 0.1100.1
12(08) 111012
0.4(0.7) 03100.4
1108 111012
03(0.7) 03100.4
0.3(0.6) 031003

—0.1(05) (=0.1)to (<0.1)

—05(0.9) (~0.6)t0 (<0.5)
08(08) 081009
0.1(0.6) 0.11002
0.1(05) 0t00.1
0.1(05) 0.1100.1
15(0.7) 141015
14(07) 141015
07 (<0.1)t0 0

—04(0.9) (-05)to (~0.4)

108 1014
1109 1to1.1
09(1) 09101

—03(1.1) (-0.4)t0 (-0.3)

02(06) 021003

Men
(n=1,012)

Mean (SD) 95% Cl
03(0.7) 021003
0.6 (0.9 06100.7
05(0.8) 041005
0.1(1.2) 01002
-0.4(15) (-05)t0 (-0.3)
0.6(0.9) 051007
0.1(0.7) 0t00.1
1.2(09) 121013
03(0.8) 03100.4
1.2(09) 111012
03(0.7) 03100.4
02(0.7) 021003
-02(0.7) (-02)to (-0.1)
—0.7(1.1) (=0.7) to (-0.6)
09(0.8) 09101
0.1(0.8) 011002

0(0.7) (-0)t00
0.1(0.6) 0.1t00.1
150.7) 141015
1.3(08) 131014
~0.1(0.8) (-0.2) to (<0.1)

-05(0.9) (-0.5)to (-0.4)
08(0.9) 081009

08(1) 081009
0.6(1.1) 051007

-06(12) (-06)t0(-05)
0.1(06) 011002

<0.001

N/s*
<0.001
N/S
N/S
<0.001
N/S

N/S
N/S

N/S
N/s
0.004
N/S
0.04
<0.001
N/S
0.01
N/S
N/S
<0.001
<0.001
0.02
<0.001
<0.001
<0.001
<0.001
<0.001





OPS/xhtml/Nav.xhtml




Contents





		Cover



		Public Opinion on Priorities Toward Fair Allocation of Ventilators During COVID-19 Pandemic: A Nationwide Survey



		Introduction



		Methods



		Setting and Sampling



		Variables and the Questionnaire



		Data Analysis







		Results



		Discussion



		Strengths and Limitations



		Conclusion



		Data Availability Statement



		Ethics Statement



		Author Contributions



		Funding



		Abbreviations



		References

















OPS/images/cover.jpg
, frontiers
in Public Health

Public Opinion on Priorities Toward

Fair Allocation of Ventilators During

COVID-19 Pandemic: A Nationwide
Survey





OPS/images/fpubh-09-753048-t001.jpg
Variable

Sex
Female
Male
Marital status
Never married
Engaged
Married
Divorced
Widowed
Ethnicity
Fars
Turk/Azari
Kurd
Lor
Other
Literacy
High school diploma
Associate degree
Bachelor
Master
Ph.D. and higher
Other
Healthcare worker
Yes
No

N (%)

1,122 (54.9)
921 (45.1)

823 (402)
45(2.2)
1,127 (85.2)
40(2.0)
8(04)

1,145 (56.1)
449 (22.0)
129 (6.3)
88(4.9)

232(113)

475 (232)
121 (5.9)
861 (42.1)
375 (18.4)
197 (9.8)
14(5.6)

274 (13.4)
1,769 (86.6)





OPS/images/fpubh-09-753048-t002.jpg
Factor

Female gender
Age (years)

<40

41-60

61-80

>80
Iranian nationaiity
Muslim religion
Physician profession

of COVID-19 patients

not for COVID-19 patients
Nurse profession

of COVID-19 patients

not for COVID-19 patients
Other healthcare professionals
High socioeconomic status
High-profile governmental position
Nobel research position
High-profile occupation
Celebrities
Unemployment
Pregnancy
Having <2 years old child
Smoking
Drug abuse
Having underlying disease
Immunocompromise
Malignancy
End-stage status
Obesity

Very low priority (n%)

12(06)

14(07)
15(0.8)
123 (6.0)

585 (28.6)
26(1.3)
61(3.0)

10(05)
26(1.3)

9(0.4)
25(12)
27 (1.3)
142(7.0)

637 (31.2)
Zero

77(38)
87 (4.3)
24(12)

9(0.4)

7(03)
114(5.6)

332(16.3)

15(0.7)
30(1.6)
78(38)

428 (20.9)

16(0.8)

Low priority (n%)

8(0.9)

99(4.8)
74(3.6)
483 (23.6)
463 (22.7)
30(1.5)
13(06)

6(0.3)
30(1.5)

8(0.9)
26(1.8)
23(1.1)
86(4.2)
1246.1)
Zero
39(1.9)
46(2.8)
24(1.2)
3(0.1)
Zero
212(10.4)
390 (19.0)
54(2.6)
70(3.4)
172(8.4)
510(25.0)
43(2.1)

Equal priority (%)

1,615 (74.2)

870 (42.6)
936 (45.8)
801(39.2)
534 (26.1)

1,300 (63.6)

1,792 (87.7)

509 (24.9)
1,388 (67.9)

490 (24.0)
1,404 (68.7)
1,635 (75.1)
1,743 (85.9)
1,182 (67.9)
939 (42.6)
1,660 (76.3)
1,735 (84.9)
1,799 (88.1)
198 (9.7)
274 (13.4)
1,617 (74.3)
1,209 (69.2)
564 (27.6)
509 (24.9)
520 (25.5)
802 (39.3)
1,649 (80.7)

High priority (n%)

269 (13.2)

538 (26.9)
756 (37.0)
287 (14.1)
164 (8.0)
213(10.4)
643.1)

578 (28.9)
427 (20.9)

651(31.9)
425 (20.8)
324(15.9)
43(2.1)
62(3.0)
631(28.7)
274 (13.4)
123 (6.0)
97 (4.7)
651(31.9)
655 (32.1)
116 (5.7)
73(3.6)
815(39.9)
753(36.9)
639(31.3)
137 (6.7)
210(10.3)

Very high priority (n%)

239(11.6)

522 (25.6)
262 (12.8)
349 (17.1)
297 (14.6)
474 (232)
113(5.6)

940 (46.0)
172 8.4)

885 (43.9)
163 (8.0)
134(6.6)
29(1.4)
38(1.8)

631(28.7)
93(4.6)
52 (2.5)
99(4.8)

1182 (67.9)

1107 (54.2)
84(4.0)
39(1.9)

595 (29.2)

681(33.9)

634(31.0
166 (8.1)
125 (6.1)









OPS/images/crossmark.jpg
©

2

i

|





OPS/images/logo.jpg
’ frontiers
in Public Health





