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ARTICLE INFO ABSTRACT

Keywords: Objectives: The objective of this study was to evaluate the effect of intercessory prayer performed

COVID-19 by a group of spiritual leaders on the health outcomes of hospitalized patients with Novel

Prayer Coronavirus (COVID-19) infection, specifically focusing on mortality and hospitalization rates.

Randomized clinical trials . . . . . .
N Design: This was a double-blinded, controlled, and randomized trial conducted at a private

Hospitalization

hospital in Sao Paulo, Brazil. Interventions: Both groups continued to receive their usual medical
care in accordance with HCor Hospital’s institutional patient care protocol for COVID-19 patients.
Intervention: Both groups received their regular medical care according to HCor’s institutional
patient care protocol for COVID-19 patients. The intervention group, in addition to standard
treatment, received intercessory prayers performed by a group of spiritual leaders. Main outcome
measures: The primary endpoint was in-hospital mortality. Secondary endpoints included the
need for mechanical ventilation during hospitalization, duration of mechanical ventilation, length
of ICU stay, and length of hospital stay. Results: A total of 199 participants were randomly
assigned to the groups. The primary outcome, in-hospital mortality, occurred in 8 out of 100 (8.0
%) patients in the intercessory prayer group and 8 out of 99 (8.1 %) patients in the control group
(HR 0.86 [0.32 to 2.31]; p = 0.76). Additionally, there were no significant differences between
the groups in terms of secondary outcomes. Conclusion: The study found no evidence of an effect
of intercessory prayer on the primary outcome of mortality or on the secondary outcomes of
hospitalization time, ICU time, and mechanical ventilation time.
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1. Introduction

The coronavirus disease 2019 (COVID-19) pandemic has had a profound impact worldwide. The efforts to contain its spread and
the questions surrounding its origin have become global concerns. The effectiveness of proposed treatments remains uncertain. Mass
vaccination has proven to be safe and efficient [1,2], but adverse effects, ranging from mild to severe, including cardiac events, have
been reported in previously healthy patients [3,4].

The increasing number of deaths and the rapid spread of the disease have intensified the need for comprehensive studies from all
possible perspectives. This pandemic is not confined to a specific location; it is a global crisis that demands extensive and unrestricted
discussions about its consequences [5-7].

The practice of praying for the recovery of sick individuals has been observed across cultures and religions throughout history.
Numerous studies have been conducted to investigate the effectiveness of prayer, also known as intercessory prayer, for patients
suffering from diverse diseases [8-19]. While some researchers have reported positive effects of prayer for the sick [8,10], others are
critical of such studies, citing the lack of proper instruments to measure the intervention [20].

However, these studies vary in design and yield different results. Some critics argue that this line of research is fundamentally
flawed and should be abandoned [9], while others suggest a growing trend of favorable outcomes for patients receiving intercessory
prayer as an intervention [18]. Additionally, the diversity of religious intercessory methods and the varying approaches to spiritual
intervention for the ill [18] highlight the importance of establishing standardized parameters for defining spirituality and conducting
interventions. This includes specifying the methods to be used and compared, as well as promoting a uniformity of belief among
intercessors.

Hypothesizing that intercessory prayer may positively influence clinical outcomes in COVID-19 patients, our study aimed to fill the
literature gap by conducting a randomized, controlled, and standardized investigation. The objective was to assess the impact of
intercessory prayer, performed by a group of religious leaders, on health outcomes, specifically mortality and hospitalization rates,
among hospitalized patients with COVID-19 infection.

2. Material and methods
2.1. Study design and oversight

This was a double-blinded, controlled and randomized 1:1 (concealed) trial conducted at Hcor Hospital, in Sao Paulo, Brazil. The
protocol was approved by the local research ethics board, and all participants provided written informed consent.

2.2. Participants

Adult patients aged 18 years and older who were admitted to a clinical inpatient unit or Intensive Care Unit (ICU) and had a
confirmed diagnosis of COVID-19 infection through PCR testing were enrolled. Our study included patients regardless of their religion,
faith, or the presence of any other ongoing spiritual intervention. Exclusion criteria consisted of patients who were admitted to the
emergency room with a diagnosis of COVID-19 but did not require hospitalization, hospitalized patients receiving palliative care for a
terminal illness, and patients who chose not to participate in the study after being presented with the informed consent form.

2.3. Randomization and blinding

Eligible participants were randomly assigned (1:1) to the intervention group or the control group. Randomization was performed in
blocks of 4 subjects. Allocation concealment was guaranteed through a 24-h, central web-based automated system. This is a double-
blinded study where patients and researchers were not made aware of the interventions and the results assessment was blind to the
assigned intervention.

2.4. Interventions

Participants in both groups received their usual medical care according to the institutional protocol for COVID-19 patients. The
only difference was that the intervention group also received intercessory prayers from a group of religious leaders in addition to
standard treatment.

To maintain participant anonymity, each patient was assigned a specific research identification number rather than being regis-
tered with their name in the system. The identification number was combined with the patient’s initials, which were recorded by the
data collector. The research data manager reviewed the list of included participants daily and generated a list of patient initials for the
intervention group. This list was shared with the group of intercessors, who performed intercessory prayers for the patients from their
own homes. All intercessors prayed at different times according to their availability for each patient on the list.

The intercessors consisted of Protestant religious leaders who were selected based on their faith, availability, and commitment to
daily prayers for a specific period. They were volunteers from Protestant congregations across various cities and denominations. The
theological knowledge of each intercessor could not be objectively evaluated, but their voluntary participation and shared belief in the
efficacy of prayer for the sick were significant factors in their selection.

A WhatsApp group was created to facilitate communication among the intercessors, where daily updates on hospitalizations were
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shared. Throughout the study, the identity of the patients remained undisclosed to the intercessors. Initially, the intercessors received a
list with patient initials for their remote prayers. However, due to changes in data protection regulations in Brazil, even the use of
patient initials became prohibited. Instead, the identification number of the hospital bed assigned to each patient was used as the
identification method for intercessory prayer.

Each intercessor prayed from their own homes or workplaces, dedicating a total of 240 min per day, divided into three shifts of 80
min each (morning, afternoon, and night). The content of each prayer was not specifically assigned, but it was required to include the
following topics: 1) preservation of the patient’s life, 2) avoidance of orotracheal intubation or mechanical ventilation for those not yet
intubated, 3) shorter duration of intubation and mechanical ventilation for those already in that state, 4) reduced length of stay in the
ICU, and 5) reduced total length of hospital stay.

2.5. Data collection and assessment

A standardized case report form was utilized to collect research data. Patients were followed from the time of hospital admission
until discharge or death. Demographic information such as age, sex, and pre-existing comorbidities was obtained from digital medical
records.

The researcher responsible for data collection underwent training and certification to ensure consistency and standardization in the
data collection process. The data management team at Hcor Research Institute received training and certification to identify any
inconsistencies, and regular query reports were generated every 15 days to address any issues and update the database. Monthly
reports were also shared with all stakeholders involved in data handling, providing information on screening rates, participant in-
clusion, follow-up, data consistency, and completeness. These reports were essential for understanding the research data and taking
necessary actions to address any challenges that arose.

2.6. Outcomes

The primary endpoint was the occurrence of in-hospital death. Secondary endpoints were the need for mechanical ventilation
during hospitalization; the number of days on mechanical ventilation; length of ICU stay, and length of hospital stay.

2.7. Statistical analysis

Given the exploratory nature of this project, limited literature on this new disease, and limited inclusion of patients in the study
(single center, HCor patients), no formal sample size calculation was performed. To maintain the benefits of randomization, all
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Excluded (n=45)
+ Not meeting inclusion criteria (n=8)
+ Declined to participate (n=37)
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!

Allocation
Assigned to control group (n=99) Assigned to intervention group (n=100)
+ Did not received intercessory prayer (n=99) + Received intercessory prayer (n=100)
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Follow-Up ]

Lost to follow-up (n=0) | Lost to follow-up (n=0)
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Analysed (n=99) | Analysed (n=100)

Fig. 1. Study flowchart.
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analyses followed the intent-to-treat principle. Binary outcomes: death, need for mechanical ventilation, and need for ICU stay were
presented with absolute and relative frequencies. Regarding the outcomes of necessary mechanical ventilation and need for ICU stay,
both groups were compared by using a logistic regression model. A Cox proportional hazards model was performed to compare the
outcome of death between randomized groups, with results presented as hazard ratio and 95 % Confidence Interval. Outcomes: length
of intubation (time of mechanical ventilation and time of total ventilation), length of stay in the ICU, and length of stay in the hospital
were presented in the median and interquartile range. Comparison among the groups was performed by estimating the differences
between the averages through Generalized Additive models with zero-inflated Beta-binomial. In a sensitivity analysis, we evaluated
the outcomes before and after the change in participant identification in the Research. The analyses were performed using the R
software (R Core Team, Vienna, Austria, 2020) [21] and a significance level of 5 % was adopted.

3. Results

Between September 2020 and December 2020, a total of 199 participants (out of 244 that were screened) were randomly assigned
to either the Intervention group (n = 100) or the control group (n = 99, Fig. 1). Baseline characteristics, presented in Table 1, were well
balanced between the two groups. The study population consisted of 34 % women, with a mean age of 61 years. Additionally, 44 % of
participants had hypertension, and 6 % had obesity.

At the end of the study, no significant difference in the primary outcome of mortality was observed between the intervention and
control groups. Among the 99 subjects in the control group, there were 8 deaths, and the same number of deaths [8] occurred in the
intervention group (HR 0.86, 95 % CI 0.32 to 2.31; p = 0.76).

Similarly, there were no statistically significant differences in the secondary outcomes between the two groups. The need for ICU
admission (p = 0.471), length of stay in the ICU (mean difference —0.77, 95 % CI -4.13 to 3.20; p = 0.70), need for mechanical
ventilation (p = 0.457), duration of mechanical ventilation (mean difference 3.89 days, 95 % CI-7.09 to 14.71; p = 0.54), and length of
hospital stay (mean difference 1.96, 95 % CI -2.78 to 7.85; p = 0.45) were all similar between the two groups, as shown in Table 2.

Due to the necessary change in participant identification during the study, we also evaluated the outcomes among participants who
were identified by initials and received direct prayers (Table 3) and among participants who were identified by the number of the
hospital beds (Table 4). Similarly, we did not observe any changes in the primary or secondary outcome.

4. Discussion

The present study aimed to evaluate the effect of intercessory prayer as an adjunct intervention to standard therapy in hospitalized
patients with COVID-19. To the best of our knowledge, this is the first study investigating prayer for this indication. However, our
findings do not demonstrate any significant effect of intercession on the primary outcome of mortality, as well as the secondary
outcomes of hospitalization time, ICU time, and mechanical ventilation time.

Intercessory prayer, which involves praying for others, has been a common practice in response to illness for centuries and is rooted
in various religious traditions [16]. However, it has received limited scientific attention, and previous positive findings from controlled
trials on intercessory prayer have yet to be consistently replicated [19]. Some studies have suggested that remote intercessory prayer
may be associated with lower ICU course scores, indicating a potential benefit when used alongside standard medical care [19].

In this particular study, we recognize that the change in the “patient identification method” during the course of the study may have
introduced inconsistencies and confusion in creating the control and intervention groups, potentially impacting the results. The list of

Table 1
Baseline participants characteristics.

Control (n = 99)

Intervention (n = 100)

Total (n = 199)

Age; Mean + sd
Gender (Female)

Admission Signs and Symptoms

62.8 +£15.1
34/99 (34.3 %)

599 +£14.1
34/100 (34 %)

61.3 +14.7
68/199 (34.2 %)

Fever 51/99 (51.5 %) 54/100 (54 %) 105/199 (52.8 %)
Cough 40/99 (40.4 %) 42/100 (42 %) 82/199 (41.2 %)
Dyspnea 29/99 (29.3 %) 30/100 (30 %) 59/199 (29.6 %)
Headache 14/99 (14.1 %) 7/100 (7 %) 21/199 (10.6 %)
Diarrhea 12/99 (12.1 %) 8/100 (8 %) 20/199 (10.1 %)
Parosmia 8/99 (8.1 %) 10/100 (10 %) 18/199 (9 %)
Dysgeusia 9/99 (9.1 %) 5/100 (5 %) 14/199 (7 %)
Fatigue 22/99 (22.2 %) 20/100 (20 %) 42/199 (21.1 %)
Comorbidities

Hypertension 44/99 (44.4 %) 44/100 (44 %) 88/199 (44.2 %)
Diabetes 17/99 (17.2 %) 20/100 (20 %) 37/199 (18.6 %)
Current Smoking 2/99 (2 %) 0/100 (0 %) 2/199 (1 %)
Obesity 3/99 (3 %) 9/100 (9 %) 12/199 (6 %)
Treatment

Corticosteroid 53/99 (53.5 %) 48/100 (48 %) 101/199 (50.8 %)
Antibiotics 95/99 (96 %) 88/100 (88 %) 183/199 (92 %)

Sd: standard deviation.



N.V. Soubihe Junior et al.

Table 2
Primary and secondary outcomes.

Heliyon 9 (2023) e22411

Control (n = 99) Intervention (n = 100) Total (n = 199) Effect Size (CI 95 %) p
Primary Outcome
Death - n/N (%) 8/99 (8.1 %) 8/100 (8 %) 16/199 (8 %) 0.86 [0.32 to 2.31]* 0.760
Secondary Outcome
Mechanical Ventilation - n/N (%) 11/99 (11.1 %) 8/100 (8 %) 19/199 (9.5 %) 0.70 [0.27 to 1.81]b 0.457
Mechanical Ventilation Time (days); median 9[5.5-16] (n=11) 8.5 [6-15.75] (n = 8) 9 [6-16.5] (n =19) 3.89 [-7.09 to 14.71]°¢ 0.54
[IQR]
ICU Admission - n/N (%) 28/99 (28.3 %) 33/100 (33 %) 61/199 (30.7 %) 1.25 [0.68 to 2.29]" 0.471
ICU length of stay (days); median [IQR] 4 [2-7] (n = 28) 4[2-11] (n = 33) 4[2-11] (n = 61) —0.77 [-4.13 to 0.70
3.20]¢
Length of hospital stay (days); median [IQR] 11[7-141(n=99) 9.5[7-17.2] (n=100) 10 [7-15.5] (n =199) 1.96 [-2.78 to 7.85]¢ 0.45
Sd: standard deviation; IQR: Interquartile Range; a: hazard ratio; b: Odds ratio; ¢ Means difference.
Table 3
Primary and secondary outcomes among participants identified by name initial.
Control (n = 62) Intervention (n = Total (n = 124) Effect Size (CI 95 %) p
62)
Primary Outcome
Death - n/N (%) 5/62 (8.1 %) 4/62 (6.5 %) 9/124 (7.3 %) 0.67 [0.18-2.54]a 0.56
Secondary Outcome
Mechanical Ventilation - n/N (%) 6/62 (9.7 %) 4/62 (6.5 %) 10/124 (8.1 %) 0.64 [0.17 to 2.4]b 0.512
Mechanical Ventilation Time (days); median 10.5 [4.2-17.5] (n = 6[5-7]1(n=4) 7 [3.8-12.2] (n = 10) —0.51 [-1.85t0 0.11]  0.23
[IQR] 6) c
ICU Admission - n/N (%) 18/62 (29 %) 21/62 (33.9 %) 39/124 (31.5 %) 1.25 [0.59 to 2.68]b 0.562
ICU length of stay (days); median [IQR] 3[1.2-10] (n =18) 5[2-11] (n = 21) 4 [2-11] (n = 39) 0.32 [-1.49 to 1.93]c 0.73
Length of hospital stay (days); median [IQR] 11 [7-14] (n = 62) 10 [7-19] (n = 62) 10.5 [7-15.2] (n = 2.52 [-3.30 to 9.47]c 0.42

124)

Sd: standard deviation; IQR: Interquartile Range; a: hazard ratio; b: Odds ratio; c Means difference.

Table 4
Primary and secondary outcomes among participants identified by bed nuber

Control (n = 37) Intervention (n = 38) Total (n = 75) Effect Size (CI 95 %) p

Primary Outcome

Death - n/N (%) 3/37 (8.1 %) 4/38 (10.5 %) 7/75 (9.3 %) 1.19 [0.23-6.04]a 0.83
Secondary Outcome

Mechanical Ventilation - n/N (%) 5/37 (13.5 %) 4/38 (10.5 %) 9/75 (12 %) 0.75 [0.19 to 3.06]b 0.691
Mechanical Ventilation Time (days); median [IQR] 9 [6-10] (n=5) 16.5[13-23.5] (n = 4) 10 [7-18]1 (n=9) 0.49 [-2.48 t0 2.43]c ~ 0.81
ICU Admission - n/N (%) 10/37 (27 %) 12/38 (31.6 %) 22/75 (29.3 %) 1.25 [0.46 to 3.38]b 0.665
ICU length of stay (days); median [IQR] 4 [3.2-5] (n = 10) 2.5 [1-10.5] (n = 12) 4[1.2-5.8] (n = 22) 0.45 [-0.61 to 1.18]c 0.79
Length of hospital stay (days); median [IQR] 10 [7-15] m=37) 9 [6-16.8] (n = 38) 9 [6-15.5] (n = 75) 0.14 [-4.27 t0 5.07]c ~ 0.92

Sd: standard deviation; IQR: Interquartile Range; a: hazard ratio; b: Odds ratio; ¢ Means difference.

beds was often found to be outdated during the overnight shift due to patient relocations, as the hospital needed to manage and allocate
beds for COVID-19 patients. Hcor Hospital, where the study took place, is a general hospital that continued to provide care for patients
with other medical conditions during the pandemic. As a result, the availability of beds for COVID-19 patients fluctuated significantly
as infection rates varied throughout the study period.

We believe that these fluctuations in bed availability created instability in maintaining accurate lists using bed identification for
remote prayers. In our study, intercessory prayers were conducted for a large list of patients, rather than focusing on individual or a
limited number of known recipients, as done in other studies [22,23]. This broader approach may have diluted the intervention’s
impact, potentially limiting the trial’s ability to demonstrate a significant effect of intercessory prayer. To understand if identification
could have affected the outcome, we conducted a sensitivity analysis with individuals identified by name initials and individuals
identified by hospital bed numbers. Both analyses showed that regardless of the identification method, the primary and secondary
outcomes were negative. However, we emphasize that for both analyses, the sample size may not have been sufficient to detect any
impact of the intervention. Additionally, some of the prayers in our study were phrased negatively, such as “not die” or “reduction in
ICU.” Therefore, a strict interpretation of our study indicates no significant effects on clinical outcomes with the specific intercessory
prayers used. However, it is important to note that conclusions cannot be extrapolated to differently phrased prayers.

Another important limitation of our study is the small sample size. Nonetheless, we were pleasantly surprised by the high level of
patient acceptance and willingness to participate.

Overall, these factors, including the change in patient identification method, fluctuations in bed availability, the broad scope of
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intercessory prayer, and the small sample size, should be taken into consideration when interpreting the results of our study.
5. Conclusion

The study findings indicate that intercessory prayer had no significant effect on the primary outcome of mortality or the secondary
outcomes, including the length of hospitalization, ICU stay, and the need for and duration of mechanical ventilation.

Clinical trial registration
URL-https://clinicaltrials.gov. Unique Identifier: NCT04631380.
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