Appendix I.

Sumary of most relevant bibliography.

Block 1.  Mechanical Ventilation.
1.-Assessing alveolar pressure limit. 
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Block 2. Haemodynamics.

5.- Checking monitor alarms.
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Block 3. Renal function & CRRT.

9.- Acute renal failure assessment. 
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Block 4. Sedation/Analgesia.

12.- Evaluating the level of sedation and pain in sedated patients.
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            14.- Preventing  oversedation. 
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Block 5. Treatment (1).
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Block 6. Treatment (2).

19.- Prevention of thromboembolic disease. 
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22.- Evaluation of antibiotic  treatment. 
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23.- Appropriate transfusion. 
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Block7. Techniques and  tests.

24.- Checking of chest x-ray slides.
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Bloque 8. Nutrition.

26.- Enteral nutrition monitoring. 
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Block  9. Nursing Care.

28.- Checking  endotracheal tube cuff pressure. 
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29.- Accomplishing bucal hygiene with clorhexidine (0.12%-0.2%).
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Block 10. Structure.

33.- Correct identification of the patient . 
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34.- Patients’ Clinical Information appropriately organised in their Clinical History. 
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37.- Adequate information to families. 


Solsona JF, Cabré L, Abizanda R, Campos JM, Sainz A, Martín MC et al. Recomendations of the Bioethics Group of the Spanish Society of Intensive Care Medicine and Coronary Units regarding informed consent in the intensive care unit. Med Intensiva. 2002; 26:253-4.

Ciufo D, Hader R, Holly C. A comprehensive systematic review of visitation models in adult critical care units within the context of patient-and family-centred care. Int J Evid Based Healthc. 2011; 9:362-87.
Appendix II.

Delphi method.

The Delphi method is widely used in health sciences. This is a recognised method of determining the degree of consensus among experts on a given issue and can vary in its structure and development. 
Delphi survey, Iteration 1: The initial list with the SMs proposed by the researchers was distributed by email to the experts, who were asked to analyse the variables within two weeks and were asked for their opinion of the importance and feasibility of each SM. Importance and feasibility of each item were rated using a 7-point scale, ranging from “not at all important” to “very important”, and “not at all feasible” to “very feasible”. Experts were also invited to comment on each item and to suggest other items that could be included in the questionnaire.  An SM was excluded at each stage if its rating was polarised to the extremes of the scale (that is, if three or more experts gave a high rating of 6 or 7 while, on the other hand, three or more gave a low rating of 1 or 2). Furthermore, cumulative percentage scores were then used to determine which of the remaining SMs met the inclusion criteria, that is to say, at least 80% of the expert panel giving an importance rating of 5 or more and a feasibility rating of 4 or more. Experts’ comments were carefully considered and they had an opportunity later to request that any excluded item be reintroduced.  At each round, experts were also asked to give qualitative feedback on the questions. Quantitative ratings and qualitative comments from the experts were then considered in order to revise any items for reappraisal in round 2. 
Delphi survey, iteration 2: A second list, with the modifications resulting from the first round, was sent out to the experts and the process was repeated. 

Delphi survey, iteration 3: A third list with the modifications resulting from the second round was sent out and the process was once again repeated. The final version of the list was then created with the information derived from this round.

Appendix III.

Variables that have been subjected to a Delphi method and included in the final checklist: concept, inclusion criteria and evaluation method.
Concept: refers to the meaning of each variable and the specific measurement based on the clinical characteristics of patients.  

Inclusion criteria: allows the researcher to identify the patients who should be analyzed.

Evaluation method: describes how the evaluation must be carried out. 

BLOCK 1. MECHANICAL VENTILATION (MV).


1. Assessment alveolar pressure limit.

Concept: the alveolar pressure value has been measured and appropriate measures have been taken to keep it below 30 cm H2O. Two clinical situations: 1) patients ARDS or without acute lung injury: the measurement is taken daily or whenever the clinical situation changes. 2) patients with ARDS and/or acute lung injury: the measurement should be taken, at least, once per shift. The results must be included in the worksheet.

Inclusion criteria: patients ventilated, sedated and  adapted to the MV (controlled ventilatory mode).

Evaluation method: asking the attending physician and graphical display.

2. Checking mechanical ventilation alarms.

Concept: ventilator alarms have been prescribed in the daily treatment worksheet. These have been reviewed once per turn (nursing responsiblity) in the last 24 hours. Alarms to prescribe and review are:  duration of apnea, peak pressure, minimum tidal volume (volume-controlled modes), minimum and maximum tidal volume (pressure-controlled ventilation modes), maximum and minimum respiratory rate. Alarms are programmed to detect: peak pressure> 50 cm H2O (30 in pressure ventilatory modes) and variations in tidal volume, respiratory rate and/or higher minute volume to 20-50% of the values prescribed.

Inclusion criteria: MV patients. 

Evaluation method: reviewing the daily treatment and nursing worksheet.

3. Assessment tolerance to spontaneous breathing.

Concept: the possibility of a tolerance test to spontaneous ventilation has been considered. There are several options:  T tube, pressure Support ≤ 7,  CPAP ≤ 8.

Inclusion criteria: ventilated patients who meet the following criteria:  alert, without anxiety or delirium, resolution of underlying disease, adequate oxygenation and pH. Adequate oxygenation: when FiO2 ≤ 0.4 and PEEP ≤ 8 for a pO2 greater than 60 mm Hg -or SaO2> 90%-. Adequate pH: if the volume minute required to normalize pH is less than 12 litres/min, temperature < 38 °C, haemodynamic stability, adequate  respiratory muscle function with maximum inspiratory pressure ≥ 20.

Evaluation method: asking the attending physician.

4. Assessment adequate tidal volume.

Concept: mechanical ventilation has a tidal volume adjusted to weight. ARDS or acute lung injury patients: 6-8 ml/kg (considering the need to maintain plateau pressure <30). Other patients: 8 ml/kg.

Inclusion criteria: patients with controlled/assisted ventilation mode.

Evaluation method: asking the physician responsible or checking ventilator display.

BLOCK 2.  HAEMODYNAMICS.
5. Checking monitor alarms.

Concept: monitor alarms prescribed in the daily treatment sheet are the responsibility of the attending physician. In addition, alarms have been reviewed once per turn and are reflected in the worksheet, which is the responsibility of the nursing staff. Alarms should be tailored to the clinical situation of each patient and must be correctly audible. Monitor alarms: arterial oxygen saturation by pulse oximetry, heart rate, blood pressure and  respiratory rate (especially, in non-ventilated patients).

Inclusion criteria: all patients.

Evaluation method: asking the attending physician and nurse responsible and reviewing the nursing worksheet.

6. Assessment of water balance and fluid adjustment.

Concept: water balance (daily and cumulative from admission) has been evaluated and adjusted to clinical context. If possible, use the weight of the patient as an objective measure. As reference, the presence of a daily water balance > 1 litre or 3 litres of accumulated balance must be  reevaluated.

Inclusion criteria: all patients.

Evaluation method: asking the attending physician or checking the worksheet.

7. Appropriate haemodynamic monitoring.

Concept: The criteria for increasing the complexity of haemodynamic monitoring have been evaluated based on the haemodynamic protocol of each ICU. If there is no specific protocol, consider the need to initiate or increase treatment with vasoactive drugs, any signs of tissue hypoperfusion such as oliguria, central venous saturation <70% for 6h or absence of clearance of lactate.

6. Assessment of water balance and fluid adjustment.

Concept: water balance (daily and cumulative from admission) has been evaluated and adjusted to clinical context. If possible, use the weight of the patient as an objective measure. As reference, the presence of a daily water balance > 1 litre or 3 litres of accumulated balance must be  reevaluated.

Inclusion criteria: all patients.

Evaluation method: asking the attending physician.

8. Fluid and amines adjustment according to the monitor.

Concept: treatment, regarding fluid intake and sympathomimetic amines, has been adjusted for the parameters obtained in haemodynamic monitoring.

Inclusion criteria: patients in whom the level of monitoring was increased in the last 24 hours.

Evaluation method: asking the attending physician.

BLOCK 3. RENAL FUNCTION AND CRRT.

9. Acute renal failure assessment.

Concept: renal function has been evaluated and, if necessary, stratified. The assessment includes the analysis of the rate of diuresis and levels of urea and creatinine. Different methods can be used for stratification: AKIN, RIFLE, MDRD GFR or creatinine clearance.

Inclusion criteria: all patients.

Evaluation method: asking the attending physician.

10.-Prescription of the treatment of CRRT.

Concept: CRRT parameters have been prescribed according to the daily goals. Prescription includes dose (convection, diffusion), blood flow, fluid extraction, anticoagulation and, if necessary, electrolyte supply.

Inclusion criteria: patients with CRRT techniques.

Evaluation method: asking the attending physician and reviewing the specific treatment worksheet.

11. CRRT monitoring.

Concept: CRRT technique has been properly monitored in the last 24 hours. Adequate monitoring reflects the number of filters, duration of each filter, flow test, circuit pressures, downtime of CRRT and blood lost during the filter changes.            

Inclusion criteria: CRRT patients.

Evaluation method: checking the CRRT monitoring worksheet.

BLOCK 4. SEDATION/ANALGESIA.

12. Evaluating the level of sedation and pain in sedated patients.

Concept: the nurse responsible has examined the level of sedation and pain according to a validated scale (eg, the Richmond Agitation-Sedation Scale and Campbell scale), every 4 hours, and has modified the dose of the sedative and analgesic medication according to this measurement and goals prescribed by the physician.

Inclusion criteria: mechanically ventilated patients with analgesic and sedative drugs.

Evaluation method: asking the nurse responsible and reviewing nursing worksheet.

13. Evaluating pain and analgesia in non-sedated patients.

Concept: the nurse responsible has assessed the pain sensation of the patient using a validated scale (eg, visual analog scale), every 4 hours (respecting sleep) and, when appropriate, has changed the dose or type of analgesic treatment . The result of the modification is evaluated 30 minutes later.

Inclusion criteria: patients with analgesia without sedation (conscious patient).

Evaluation: asking the nurse responsible and checking the worksheet.

14. Prevention of over-sedation.

Concept: appropriate measures to prevent the accumulation of sedatives have been considered. These measures could be: daily withdrawal of sedation, sequential sedation or other measures considered in the specific local protocol. Exclusion criteria: intracranial hypertension, status epilepticus, limitation of life-sustaining treatment and other special clinical situations where is necessary to maintain deep sedation.

Inclusion criteria: patients with deep level of sedation (RASS -4, -5).

Evaluation method: asking the attending physician and checking the worksheet.

BLOCK 5. TREATMENT (1).

15. Checking allergies and intolerance to medication in the clinical history.Alpha

Concept: allergies and intolerance to medication have been recorded in the clinical history and  have been noted in the medical record visibly. Furthermore, drugs reactions, intolerance or other adverse events associated with the administration of medication are recorded daily. Medication errors are excluded.

Inclusion criteria: all patients.

Evaluation method: asking the attending physician and reviewing medical records and worksheet.

16. Correct prescription of the daily treatment orders.

Concept: prescription is correct, i.e. full name of the patient and record number, box number, date and time of prescription, physician responsible (name/signature), drug name, route of administration, frequency of administration, non-pharmacological measures, evaluation of possible changes in the effectiveness of the drug whether the route of administration is the nasogastric tube and checking the fluid to dilute intravenous drugs.
Inclusion criteria: all patients.

Evaluation method: reviewing the treatment sheet with the attending physician.

17. Appropriate indication and dosage of prescribed medicine.

Concept: the prescribed medication is appropiate for the clinical condition of the patient. The indication and dosing are based on the unit’s specific protocol or according to national or international guidelines. Regarding dosage, adjustments must be made based on patients age, renal and hepatic function.

Inclusion criteria: all patients.

Evaluation method: reviewing of the patient's diagnosis and prescribed treatment.

18. Prescribed treatment, correctly administered and transcription of verbal instructions.

Concept: before updating the daily treatment, it must be checked that medication administered corresponds to treatment orders in the worksheet. If a medication is not administered, the cause must be noted.  With respect to verbal orders, it must be noted on the treatment sheet later (indicating the time). 
Inclusion criteria: all patients.

Evaluation method: checking the worksheet and the treatment sheet. 
BLOCK 6. TREATMENT (2).

19. Prevention of thromboembolic disease.

Concept: prophylaxis of deep vein thrombosis was carried out in the previous 24 hours. Prophylaxis can be with unfractionated heparin, low molecular weight heparin, fondaparinux or pneumatic compression systems of the lower extremities.

Inclusion criteria: patients with no exclusion criteria for the administration of heparin and length of stay ≥ 24hours.

Evaluation method: checking the treatment sheet.
20. Prophylaxis of gastrointestinal bleeding.

Concept:  prophylaxis of gastrointestinal bleeding has been carried out in the previous 24 hours. Pharmacological agents:  H2 blockers, proton pump inhibitors or sucralfate.
             Inclusion criteria: stress ulcer prophylaxis for ICU patients is recommended with any of the following characteristics: coagulopathy, mechanical ventilation for more than 48 hours, history of GI ulceration or bleeding with the past year, and two or more minor risk factors. Minor risk factors included sepsis, ICU admission lasting >1 week, occult GI bleeding lasting ≥6 days, and glucocorticoid therapy.
Evaluation method: checking the treatment sheet.
21. Control of hyperglycaemia.
Concept: a blood glucose control has been carried according to the protocol of the service. If there is no specific protocol, capillary glucose determination should be considered every 6hrs (or other period depending on the type of diet and insulin administered). In general, a blood glucose target of 140 to 180 mg/dL is recommended. Schedule will be checked of insulin administration after detecting two consecutive determinations of glucose > 180 mg/dL or <80 mg/dl, in the last 24 hours.

Inclusion criteria: patients on mechanical ventilation, postoperative patients, severe sepsis/ septic shock patients with multiorgan failure and traumatic patients. Stable patients with long length stay may be excluded, daily blood glucose control or urinary dipstick determination of glucose.
           Evaluation method: daily worksheet observation and treatment sheet.

22. Evaluation of antibiotic  treatment.

Concept: antibiotic treatment has been evaluated at several points: 1) Early administration (identification of infection focus  and antibiotic administration within 1 hour), 2) Re-evaluation of whether empirical treatment is adequate, 3) Checking antibiotics according to microbiological results, 4) Checking antibiotic dose (according to renal and hepatic function or presence of dialysis techniques/CRRT), 5) Evaluation of the duration of antibiotic treatment. The adequacy of empirical treatment refers to whether or not the antibiotic is adapted to a local specific protocol and/or national or international guidelines. 

Inclusion criteria: all patients with antibiotic treatment, including prophylactic antibiotic.

Evaluation method: asking the attending physician and, if appropriate, review of microbiology results.
23. Appropriate transfusion.

Concept: transfusion requirements according to local protocol have been evaluated. General recommendation: non-transfused patients with pre-transfusion levels of haemoglobin> 7 mg/dl. Exclusion criteria: massive bleeding, acute coronary syndrome, severe sepsis/septic shock during resuscitation phase, severe hypoxemia, patients with brain injury, organ donor and pregnancy.

Inclusion criteria: all patients.

Evaluation method: asking the attending physician and, if appropriate, checking analytical results.

BLOCK 7. TECHNIQUES AND TESTS.

24. Checking of chest x-ray slides.

Concept: the chest radiograph has been checked for the endotracheal tube position or tracheostomy tube, nasogastric tube, central venous catheters and other intrathoracic devices as Sawn-Ganz catheter, pleural drainage tubes or intraaortic ballon pump. 

Inclusion criteria: all patients requiring chest radiograph.  

Evaluation method: asking the attending physician.

25. Daily evaluation of the need for catheters.

Concept: Checking the possibility of removing central venous catheter, arterial catheter, peripheral venous catheters, urinary catheter and / or chest drains has been considered.

Inclusion criteria: all patients with those devices. 

Evaluation method: asking the attending physician.

BLOCK 8. NUTRITION.

26. Enteral nutrition monitoring.

Concept: enteral nutrition has been monitored according to the specific protocol.  The protocol should consider early enteral nutrition  (initiated within 48 hours), dose (assessing the relationship between administered kcal/kcal prescribed), tolerance, gastrointestinal complications (abdominal distension, vomiting, regurgitation, diarrhoea/ constipation) and weekly analytical monitoring. 

Inclusion criteria: all patients with enteral nutrition.

Evaluation method: asking the attending physician.

27. Daily assessment by parenteral nutrition team.

Concept: the indication, volume, infusion rate and admixture's exact composition has been discussed with the parenteral nutrition team and tailored to the nutritional and fluid needs of each patient.

Inclusion criteria: all patients with parenteral nutrition.

 Evaluation method: asking the attending physician.

BLOCK 9. NURSING CARE.

28. Checking endotracheal tube cuff pressure.

Concept: checking that endotracheal tube cuff pressure (nasotracheal or tracheostomy tube) is between 20 and 30 cm H2O. It should be checked once per shift or whenever the tube is manipulated. 

Inclusion criteria: all patients with invasive mechanical ventilation or without mechanical ventilation but with canula of tracheostomy (endotrcheal cuff). 

Evaluation method: asking the nurse responsible.

29. Accomplishing bucal hygiene with clorhexidine (0.12%-0.2%).

Concept: oral hygiene with chlorhexidine has been carried out once per shift. Bucal hygiene should be carried out after securing the position of the tube and after checking the correct tube cuff pressure. 
Inclusion criteria:  all patients with an artificial airway.

Evaluation method: asking the nurse responsible.

30. Daily evaluation of the risk of developing pressure ulcers.

Concept: daily evaluation of the risk of developing pressure ulcers using a validated scale (eg, the Braden scale) has been carried out by the nurses and action has been taken based on this evaluation. The result of the evaluation must be recorded in the worksheet.

Inclusion criteria: all patients.

Evaluation method: asking the nurse responsible and checking worksheet.
31. Daily evaluation of the protective measures needed for the safe handling of the patient.

Concept: protective measures appropriate to the recommendations (material for hand hygiene included) and the proper disposal of this material has been reviewed by nurses/ nursing assistant personal. Isolated patients must visibly indicate the cause of isolation.
Inclusion criteria: all patients.

Evaluation method: asking the nurse /nursing assistant responsible or visual check box environment.

32. Assessment semi-recumbent position.

Concept: the degree of inclination of the head of the patient has been evaluated. Recommended inclination is 30-45°. The evaluation is carried out on each nursing shift and should be recorded in the worksheet.

Inclusion criteria: all patients on mechanical ventilation unless it is contraindicated, for example: patients sufering spinal injury.  

Evaluation method: direct visualization.

BLOCK 10. STRUCTURE.

33. Correct identification of the patient.

Concept: correct patient identification (tag or bracelet) has been checked from the patient’s tag or bracelet, validated by the Centre, where, at least, two identifiers are noted.  

Inclusion criteria: all patients.

Evaluation method: direct visualization.

34. Checking patients’ clinical information appropriately organised in their Clinical History.

Concept: checking whether the most relevant dates are included in Clinical History. Relevant dates are: comorbidities, personal history of allergies, current clinical process, results of additional tests, data from the daily evolution, list of current problems and revised results of microbiology. 

Inclusion criteria: all patients. 

Evaluation method: reviewing of the Clinical History.

35. Form stating limitation of life-support.

Concept: There must be a document in the Cinical History stating limitation of life-support and it has been checked.   This document should be updated every day. Revocation and/or change in level of limitation of life-support is possible and must be stated clearly in the Clinical History. 

Inclusion criteria: patients with some type of limitation on the life-sustaining treatment.

Evaluation method: asking the attending physician and, if appropriate, revision of the Clinical History.

36. Assessment proper positioning of the rails.

Concept: proper positioning of the rails has been checked.

Inclusion criteria: all patients.

Evaluation method: direct visualization.

37. Adequate information to families.
Concept: contact with the family has been established. The contact person for giving information has been identified and daily meetings are being held with the family (the nurse must be present). Also, consent forms for the techniques or procedures established by each service have been signed.

Inclusion criteria: all patients.

Evaluation method: asking the attending physician.
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