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SHORT ANSWER AND CLINICAL BOTTOM LINE 
Seventeen studies were included in this rapid review (1–17), with older age, diabetes, certain 

blood tests and African American ethnicity amongst the most evidenced risk factors for 

ARDS. Assessments of risk associated with other comorbidities, symptoms or exposure to 

medications pre-admission were more inconsistent. 

This evidence base should be treated with caution. Most of the studies failed to adjust for key 

confounders, which is of particular concern to older age, where many comorbidities are 

known to be more prevalent. This, combined with generally small sample sizes, leaves the 

results open to significant risk of bias. 

Several factors may affect the generalisability of the results of these studies. In particular, the 

definition of COVID-19 cases varied across studies and whilst several studies used the 

Berlin(18) or WHO interim guidance(19) definitions of ARDS, others were not explicit. 

In short, we found a lack of robust data regarding risk factors or prevention of COVID-19 

ARDS and identified an urgent need for high quality research in this area. 

  

BACKGROUND 
Acute respiratory distress syndrome (ARDS) is a type of “acute diffuse, inflammatory lung 
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injury”(18) that can be caused by an array of events, from bacterial or viral infection, to blood 

transfusion or near drowning (20). It has been identified as a serious and frequently lethal 

complication of COVID-19, with Wu reporting a mortality rate of 52.4% amongst COVID-19 

ARDS patients (3). Symptoms include breathlessness, dizziness and rapid heart rate (21). It is 

typically defined using the 2012 Berlin criteria (18) or the WHO interim guidance (19), both 

based on a constellation of factors including timing of symptoms, oxygenation and chest 

imaging. The rate of ARDS in COVID-19 varies by the cohort being reported, but appears to 

be high among hospitalised cohorts. A recent meta-analysis which included 50,466 COVID-

19 cases described an ARDS incidence of 14.8% (95% CI: 4.6-29.6)(22). 

Given the potential severity of ARDS, being alert to which patients are at an increased risk of 

ARDS or being aware of interventions to reduce the likelihood of ARDS has the potential to 

be influential in clinical practice. It has been suggested COVID-19 ARDS has unique features 

(23), which may mean the existing evidence on prognostic factors for ARDS is not directly 

applicable. For this reason, this review focuses on COVID-19 specific knowledge and aims to 

determine if there are any known risk factors for ARDS in this infection and whether there 

are any interventions to prevent ARDS developing. 

SEARCH STRATEGY 
Search terms: The CDC suggested COVID-19 search terms were combined with relevant text 

words and MeSH terms for risk or prevention (including risk*, predict*, prevent*, probab*, 

control and associat*) and for ARDS (including ARDS, acute respiratory distress syndrome, 

critical illness, critical care and acute lung injury). 

Databases: PubMed, Embase, MedRxiv. Searches limited to 2020 and are current to May 

17th 2020. 

Hits: 1157 unique citations 

Additionally, hand sifted citations of the paper by Wu et al(3) were included as this was 

identified as the most cited paper and their primary aim was identifying ARDS risk factors. 

Included papers: 17 (Excluded studies with 10 or fewer total ARDS cases because of high 

risk of bias. Two systematic reviews with meta-analyses were excluded due to significant 

concerns regarding their methodology (24,25)) 

CRITICAL APPRAISAL CHECKLIST 
CASP or Joanna Briggs Institute checklists, depending on study design, were used by both 

review authors to independently appraise all papers. The papers were generally found to be of 

low quality, primarily because they had small overall sample sizes, with smaller numbers of 

patients who developed ARDS. In addition, most papers did not adjust for covariates in the 

relationship with ARDS and no study adjusted for all key confounders. These problems were 

compounded by the fact inclusion criteria often had to be presumed rather than being explicit, 

the use of differing definitions of COVID-19 cases and the fact the definition of ARDS and 

some comorbidities were varied and not always specified, rendering the data too 

heterogenous to conduct a meta-analysis. Moreover, most studies were retrospective cohort 

studies dependant on an examination of electronic medical records and therefore dependent 

on the completeness of those records. 

STUDY CHARACTERISTICS 
Sixteen of the studies described hospitalised COVID-19 patients, leaving Khan et al (10) as 

the only paper that included medical records from a mix of inpatient, outpatient, and specialty 

care services. In the case of Yu et al (15), hospitalisation was not necessarily a marker of 

disease severity because all outpatients were required to be quarantined in the hospital if 
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infection with 2019-nCoV was confirmed. In Lian et al (6) all PCR confirmed COVID-19 

cases in Zhejiang Province were included, but the paper implies all were hospitalised but 

perhaps due to public health requirements rather than disease severity: “all patients were 

allocated at specific hospitals for unified treatment according to the government emergency 

rule”. Such public health rules may have influenced admission in other studies, but these two 

stated these factors explicitly. 

With regards COVID-19 case definition, 14 of the papers used PCR, ‘lab confirmed’ (likely 

to be PCR) or WHO interim guidance definitions. Two were unclear as to their COVID-19 

case definition (5,16), whilst Khan included a variety of codes from electronic medical 

records, including “COVID-19, virus identified” but also others such as “Coronavirus 

infection, unspecified”. 

A selection of ARDS definitions were included, as outlined below in Table 1. 

Table 1. ARDS definition used in each included study 

Study ARDS definition 

Shi 2020a (1) Berlin 

Li 2020 (2) Berlin 

Wu 2020 (3) WHO interim guidance 

Dreher 2020 (4) Berlin 

Bi 2020 (5) Not stated 

Lian 2020 (6) Not stated 

Liu 2020 (7) Berlin 

Fadel 2020 (8) Berlin 

De la Rica 2020 (9) Not stated 

Khan 2020 (10) Not stated 

Zhang 2020 (11) WHO interim guidance 

Palaiodimos 2020 (12) Not stated 

Shi 2020b (13) Berlin 

Mahevas 2020 (14) Unclear 



Yu 2020 (15) 

Bespoke: acute-onset oxygenation index 

(arterial partial pressure of oxygen/fraction of 

inspired oxygen) ≤ 300 mm Hg and a chest 

radiograph showing patchy shadows 

Zhu 2020 (16) WHO interim guidance 

Inciardi 2020 (17) Not stated 

  

SUMMARY OF FINDINGS FROM MOST USEFUL PAPERS 

DEMOGRAPHICS 

Older age 
Four studies reported older age was associated with an increased risk of ARDS. In a 

retrospective cohort study of 201 hospitalised patients with confirmed COVID-19 

pneumonia(3), 84 (41.8%) developed ARDS. Wu(3) noted that the median age of ARDS 

patients was 58.5 years, compared with 48 years for non-ARDS patients. They calculated 

being aged 65 years or over was associated with a 3.26 increased risk of ARDS (95% CI 

2.08-5.11 p<0.001) compared to the under 65s. They also found that patients who developed 

ARDS and were aged 65 years or over had a 6.17 increased risk of death (95% CI, 3.26-

11.67; P<0.001) compared to ARDS patients under 65. 

Lian et al (6) also found older age to be a risk factor for ARDS in COVID-19. They reported 

5.37% (35/652) of those aged under 60 developed ARDS, compared to 16.91% (23/136) of 

60 and overs (p <0.001). Similarly, in a non-peer reviewed preprint Liu and colleagues(7) 

noted that the median age of ARDS patients (n=53) was 61 (IQR 52-70), compared to 49 

(IQR 37-59) for non-ARDS patients (n=56) (p<0.001). These medians are similar to those of 

Wu(3). Yu also reported a statistically significant relationship between ARDS and age on 

univariate analysis, but the effect was very small and was no longer significant on 

multivariate analysis(15). 

Supporting data on the link between ARDS and older age can be found in a non-peer 

reviewed preprint by Bi et al (5) that describes a cohort of 420 COVID-19 patients from 

Shenzen, China (39 ARDS cases). Instead of looking at risk of developing ARDS, they 

examined predictors for faster clinical progression to ARDS. When comparing the rate of 

progression to ARDS, they found being age 60 or over was associated with a 21.9 increased 

risk compared to 0-39 year olds. However, the 95% confidence interval on this ratio was 

exceedingly wide (5.2-91.7), demonstrating the imprecision of the result. 

Contrastingly, two smaller studies (4,9), each with approximately 20 ARDS cases, did not 

report a significant relationship between age and ARDS. However, they may not have had the 

sample size or population variation to demonstrate differential risk. A third low quality study 

with 45 ARDS cases also found no significant relationship (12), but the generalisability of its 

findings to the average UK hospital were limited by the fact it was a tertiary care centre 

(potentially implying a particularly high risk group) and 50% of patients were African 

American. 

Gender 
Of interest was the finding that whilst COVID-19 mortality has been linked to being 



male(26), none of the papers we included reported a significant difference in risk of ARDS 

between men and women(3–5,7,9). 

Ethnicity 
In a preprint of a large study of electronic medical records in the United States, Khan et 

al(10) concluded that African Americans were at a higher risk of ARDS than White 

individuals. After propensity matching of cohorts was performed accounting for age, gender, 

BMI, and major comorbidities they reported that 7.89% (147/1862) of African Americans 

with COVID-19 developed ARDS, compared to 4.03% (75/1862) of White individuals, 

giving an increased risk of 1.96 times (1.49,2.56; p< 0.0001). This is in line with recent 

research suggesting higher mortality in black individuals, even after adjusting for various 

covariates(26). Overall, this was a fair quality study, but important limitations included 

challenges around accurate coding of COVID-19, a lack of a definition of ARDS and the 

absence of accounting for deprivation. The latter is a potentially important confounder given 

its potential implication in COVID-19 (26), its link to accessing care in the American system 

and the inequalities between African American and White populations (27). 

COMORBIDITIES 
Several studies examined links between comorbidities and ARDS risk, with mixed results. 

Hypertension 
Hypertension was associated with an increased risk of ARDS in two low quality studies. Wu 

et al(3) calculated that hypertension was associated with an unadjusted hazard ratio of 1.82 

for developing ARDS (95% CI, 1.13-2.95, p=0.01). Supporting this data was a paper by 

Zhang et al (11), which found hypertension carried an adjusted hazard ratio of ARDS of 1.61 

(1.32,1.97; p0.000). The adjusted variable included age, gender, comorbid diabetes, 

cerebrovascular diseases, and chronic renal disease. The ARDS sample size of Zhang was 

unclear, but as the management of 302 patients involved either non-invasive or invasive 

ventilation, the ARDS population is likely to be larger than most of the studies we found. 

Running against the findings of Wu and Zhang were three smaller low-quality studies. 

Dreher(4) found no significant increased risk of ARDS associated with arterial hypertension 

(non-ARDS: 73% 19/26 hypertension vs ARDS 67% 16/24 hypertension.) Similarly, de la 

Rica (9) found no relationship with pre-existing hypertension (non-ARDS: 82% 22/27 

ARDS: 55% 11/20) p0.101). These higher hypertension rates than in Wu across all patients 

may relate to the different median age of patients (older in Dreher and de la Rica) and 

potentially differing hypertension prevalence and diagnostic rates between China (Wu) and 

Europe (Dreher, de la Rica). 

As with age, Bi et al(5) offered a hazard ratio that compared rate of progression to ARDS, 

rather than just risk of developing ARDS. They calculated the hazard ratio of hypertension 

was 3.6 (95% CI, 1.8-6.9, no p-value). 

Diabetes (type not specified by most studies) 
Wu(3) reported a statistically significant relationship between diabetes  and ARDS, with 

5.1% (6/117) of non-ARDS cases having diabetes vs 19% of ARDS cases (16/84) (p=0.002). 

They calculated that diabetes carried a 2.34 increased risk of ARDS (95% CI, 1.35-4.05, 

p=0.002). Liu(7) supported this, with 1.8% (1/56) of non-ARDS having diabetes vs 20.8% 

(11/53) of ARDS cases (p=0.002). Huang (which we did not include as a core paper due to 

having already included the data their review was based on) used this data to construct a 

meta-analysis which found diabetes was associated with relative risk of ARDS of 4.64 (95% 

CI 1.86, 11.58, p = 0.001)(28). Further support for this relationship comes from Shi 2020b, 

which found ARDS was more common in diabetic patients (ARDS rates: non-diabetics 

17/153 11.1% vs diabetics 38/153 24.8% p0.002)(13). 



However, contrasting with this was the result of Dreher et al(4), who reported a non-

significant finding of diabetes in 54% of non-ARDS cases (14/26) vs 63% of ARDS cases 

(15/24). This is a very high rate of diabetes, both compared to Wu and to the over 60s 

population of Germany at large (29), which raises questions about the generalisability of data 

from Dreher’s patients. Mirroring Dreher, de la Rica found no significant relationship 

between type 2 diabetes and ARDS, but had just 14 diabetics in total in their study(9). 

Bi’s(5) assessment of rate of progression to ARDS, rather than just risk of developing ARDS, 

assigned diabetes a hazard ratio of 5.5 (95% CI, 2.7-11.3, no p-value). 

Cardiac disease 
Inciardi et al(17) examined the relationship between ARDS and cardiac disease (using a 

broad definition that included atrial fibrillation, heart failure and coronary artery disease) in 

99 consecutive patients admitted to hospital with COVID-19 pneumonia. They found no 

significant difference in ARDS cases between the cardiac patients and non-cardiac patients, 

but only had 19 cases of ARDS total in their sample and the study is likely underpowered. 

Respiratory disease 
Dreher(4) reported “pre-existing respiratory disease” as having a significant association with 

ARDS (42% non-ARDS had this vs 58% of ARDS (No p-value, but described as significant). 

However, this was a broad grouping that covered COPD, obstructive sleep apnoea syndrome, 

bronchial asthma and ‘other pulmonary diseases’. Looking at another composite definition, 

Bi offered a hazard ratio that compares rate of progression to ARDS for “chronic lung 

disease”. They reported a hazard ratio of 4.2 (95% CI, 1.5-11.8, no p-value)(5). 

High BMI 
Three studies examined the impact of BMI on ARDS risk with inconsistent results. In a study 

that included 24 ARDS cases, Dreher (4) found 23% of  the 26 non-ARDS cases had a BMI 

of 30 or greater, vs 46% of ARDS cases (p-value not provided, but described as significant). 

On the other hand, examining 46 ARDS cases and using different BMI groupings from 

Dreher (BMI < 25, BMI 25–34, and BMI ≥ 35) Palaiodimos (12) found no significant 

relationship between BMI and ARDS. Similarly, Yu found no significant relationship 

between BMI and ARDS in a study that included 24 ARDS cases (mean BMI in non-ARDS 

patients 22.64 vs 24.26 in ARDS cases, p0.053) (15). All three were low quality studies and 

neither Dreher nor Palaiodimos conducted any adjustment for confounding. 

Other comorbidities all with non-significant results 
Several other comorbidities were investigated, particularly by Dreher(4), but with no 

statistically significant risk difference between ARDS and non-ARDS. Dreher examined a 

multitude of comorbidities including cancer, chronic kidney failure, chronic hepatitis and 

chronic liver failure, but the sample size per comorbidity was under 10 and therefore 

underpowered to detect differences.  
ACUTE ILLNESS 
Two studies examined acute illness and ARDS in COVID-19. The first, by Li and colleagues, 

looked at whether patients who were severely ill with COVID-19 were more likely to have 

ARDS, and found there was a correlation(2). Of those with nonsevere COVID-19, 27 of 279 

(9.7%) had ARDS as an outcome. This compares with 183 of 269 (68.0%) of severe COVID-

19 patients having ARDS (p=.000). Whilst this has prima facie believability, this finding is 

problematic because ARDS could well be severe disease, so the outcome and exposure may 

be the same thing. This is ameliorated by the fact disease severity was assessed on admission, 

and ARDS may have developed later, but it is unclear when most ARDS diagnoses were 

made. With regards initial severity, Liu(7) also found that having a lower PaO2:FiO2 on 

admission was associated with ARDS as an outcome (475mm Hg (398-524) vs 145 mm Hg 



(108-250) p<0.001). Of course, as a low PaO2:FiO2 is part of the definition of ARDS this 

again may just reflect that patients already had ARDS. 

Shi et al(1), also looked at an acute event – cardiac injury, defined as 99th-percentile upper 

reference limit high-sensitivity troponin I (hs-TNI). They found ARDS was more common in 

patients with cardiac injury (58.5%, 48/82 with cardiac injury had ARDS vs 14.7%, 49/334 

without cardiac injury had ARDS; P < .001). One significant concern with this study is that 

they started with a cohort of 1004 patients, with exclusions for various reasons including 229 

for missing cardiac biomarkers. These 229 patients were notably different from the rest of the 

cohort, for instance they were more likely to be younger and to be female, so had they been 

tested and their results included, the ARDS risk associated with cardiac injury may have been 

different. 

Cardiac injury as a risk factor for ARDS was mentioned in a meta-analysis by Santoso et al, 

however we have not included their data because it was based on 2 studies – this one by Shi, 

and another that reported a composite outcome of ARDS, sepsis and respiratory failure. 

Based on this composite outcome we question the validity of relying on this data for an 

ARDS specific meta-analysis and therefore have not reported it. 

LABORATORY RESULTS 
Five studies looked at lab results and ARDS. Wu(3) alone reported on over 30 lab results, 

several of which were significant but there were too many to describe here – for a full 

understanding please refer to the original manuscript. Instead, we will focus on those results 

that were found to be statistically significant by both Wu(3) and Liu(7), both of which had 

more than 50 ARDS cases. It is important to note that different studies had different results, 

so higher/lower describes the relationship as reported between ARDS and non-ARDS 

patients within each study. Where available, the most stringent adjusted results were used to 

define whether a result was a significant finding by a paper. 

Table 2. Risk of ARDS in relation to relative laboratory values 

 
Wu reported bivariate Cox regression for these five initial test results, with the following 

statistically significant hazard ratios for ARDS reported:= significant X = non-significant 

NA=not assessed 

Table 3. Reported hazard ratio for risk developing ARDS in relation to select 
laboratory results 
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Hazard ratio 95% CI p-value 

Higher LDH 1.61 1.44-1.79 <0.001 

Higher D-dimer 1.03 1.01-1.04 <0.001 

Higher hs-CRP 4.81 1.52-15.27 0.008 

Higher neutrophils 1.14 1.09-1.19 <0.001 

Higher lymphocytes 0.37 0.21-0.63 <0.001 

Whilst significant, these results often had wide spreads, with the interquartile ranges of 

ARDS and non-ARDS patients overlapping for the five described tests in both Wu(3) and 

Liu(7). 

SYMPTOMS 
A range of different symptoms were reported across four papers. For instance, Dreher(4) 

alone described 13 different symptoms, with 10 having a total n<10. As this is a rapid review, 

we have restricted reporting to those highlighted by Wu(3), which had the largest sample of 

ARDS patients, which had a total n of 50 or above for each of the described symptoms. 

Fever 
Wu(3) reported that fever of 39C or above was associated with a 1.77 times increased risk of 

ARDS (95% CI 1.11-2.84, p=.02). One potential flaw in Wu’s measurement is that they 

relied upon self-reported highest temperature prior to hospital admission, which may have 

been inaccurate based upon who took it and how, as well as being subject to recall bias. 

Neither Dreher(4), Liu(7) or Bi(5) described a significant relationship between initial fever 

and ARDS. Although 92% of ARDS vs 72% of non-ARDS had initial fever in Dreher, no p-

value is offered and unlike other findings it is not described as significant in the text. 

Dyspnoea 
Wu(3) also reported initial dyspnoea was statistically more common in ARDS patients 

(59.5%, 50/84 vs 25.6% 30/117 p<0.001). Dreher(4) also examined dyspnoea, whilst they do 

not report on whether the result is significant, they reported 16 ARDS patients (64%) had 

initial dyspnoea compared with 8 (32%) of non-ARDS patients. Bi(5) found a statistically 

significant impact on rate of progression to ARDS between those with dyspnoea and those 

without: hazard ratio 7.2 (95% CI 3.2-16.0). 

A range of other symptoms were found to have non-significant relationship with ARDS by 

Wu(3), including cough (also non-significant in Dreher(4), Liu (dry cough)(7) and Bi(5)), 

productive cough (not examined elsewhere), and ‘fatigue or myalgia’. Fatigue was examined 

in other studies, but the studies conflicted – whereas initial fatigue was only found amongst 

non-ARDS patients by Dreher (n=6), it was statistically significantly more common as an 

entering complaint in ARDS patients in Liu (67.9%, 36/53 vs 46.4%, 26/56, p0.02). 

INTERVENTIONS 
None of the studies we identified were designed to robustly assess the preventative powers of 

interventions against ARDS. For instance, the statistically significant differences in oxygen 

therapy during hospitalisation in Wu are likely a reflection of severity of illness – it doesn’t 

provide any meaningful insight into the preventative powers of oxygen therapy. Non-invasive 



mechanical ventilation is used to treat ARDS, so we’re probably simply seeing that people 

with ARDS are treated for ARDS. 

Some studies examined correlations between medications (either before or after admission) 

and ARDS. Dreher(4) found no significant relationship with pre-existing medications (such 

as ARBs or ACE inhibitors) but had relatively small sample sizes for each medication (range 

of n=4-23). Zhang(11) examined hypertensive patients and found no significant relationship 

between ARDS and use of ACE inhibitors or ARBs (HR 0.65, 95% CI0.41-1.04 p0.07) after 

propensity matching for a broad range of key covariates. The ARDS sample size was not 

stated in this paper, but ~300 patients received NIV or invasive ventilation so it likely 

represents a reasonable ARDS cohort. 

Liu(7) found no statistically significant association between inpatient or fever clinic 

treatments, such as antibiotics or antivirals, and ARDS. In the case of antivirals and 

antibiotics this may have been because 96.3% of the sample were prescribed these drugs, 

making it difficult to detect differences between the groups. 

Wu(3) found that ARDS patients were more likely to be treated with methylprednisolone 

during their admission and less likely to have been given antivirals. However, these results 

may well just reflect a different clinical course for these patients, rather than informing us 

about whether medications represent risk factors. 

Mahevas(14) conducted a comparative observational study based on routine data to assess 

hydroxycholoroquine use against several outcomes, including ARDS prevention. The rate of 

survival without acute respiratory distress syndrome was 70% in the treatment group and 

74% in the control group (1.2, 0.7 to 2.2), a non-significant finding from a low-quality study 

with 48 ARDS cases. 

In a multi-centre, quasi-experimental design study, Fadel(8) found a significant relationship 

between early short course corticosteroids and ARDS (ARDS Pre-protocol 31/81 38.3%, 

ARDS post-protocol 33/132 26.6% p0.040). We had several concerns with regards this study, 

for instance over half of those in pre-protocol group still received steroids, but tended to start 

these significantly later. Moreover, the post-protocol group seem to have been more unwell – 

more chronic kidney disease, heart failure, hypertension, more with cough, fever and 

myalgia. 

DISCUSSION 
There remains significant scope and need for studies to robustly determine risk factors and 

preventative interventions for ARDS in COVID-19. The seventeen studies we identified 

generally suffered from small sample sizes and a lack of adjustment for confounders. 

However, their results do perhaps provide inspiration for the types of risk factors to be 

examined in more depth. Older age was one of the most consistently reported risk factors, 

however, as mentioned, the studies did not adjust for confounders and we know many 

comorbidities are more common in older age, including diabetes and hypertension. Diabetes 

specifically was identified as a risk factor for ARDS by three studies. The results for other 

comorbidities, symptoms and previous drug therapy were more mixed. 

Of interest was the finding that whilst severity has been linked to being male, the papers we 

identified did not find a significant relationship between being male and ARDS. However, in 

keeping with findings about mortality, African American ethnicity was identified as a risk 

factor for ARDS in a preprint describing a large study of fair quality after adjustment for 

several confounding factors. 



LDH, CRP, D-dimer and neutrophils were found to be statistically significantly higher in 

those with ARDS as an outcome, whilst lymphocyte counts were lower in ARDS patients. 

Given the hypothesis that COVID-19 ARDS results from a cytokine storm(30–32), better 

understanding the predictive value of these lab results may also guide possible preventative 

interventions. 

Whilst we found papers in the literature which hypothesised potential interventions to prevent 

ARDS, such as valproate (33) or multiple sclerosis drugs (34), none of the studies we 

included had a robust methodology for assessing interventions for the prevention of ARDS. 

One pre/post study (8) of the introduction of an early short course of corticosteroids, finding a 

statistically significant ARDS free survival in the control group. However, this study had 

several major limitations, for instance over half the pre-protocol group also received steroids 

just later in their admission. 

Several factors may affect the generalisability of the results of these studies. In particular, the 

definition of COVID-19 cases varied across studies and whilst several studies used the Berlin 

or WHO interim guidance definitions of ARDS, others were not explicit and one used a 

bespoke definition. 

Disclaimer:  the article has not been peer-reviewed; it should not replace individual clinical 

judgement and the sources cited should be checked. The views expressed in this commentary 

represent the views of the authors and not necessarily those of the host institution, the NHS, 

the NIHR, or the Department of Health and Social Care. The views are not a substitute for 

professional medical advice.  
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