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Abstract
Objectives To test the hypothesis that nurse led follow-up programmes are effective and cost effective in improving quality of life after discharge from intensive care.
Design A pragmatic, non-blinded, multicentre, randomised controlled trial.
Setting Three UK hospitals (two teaching hospitals and one district general hospital).
Participants 286 patients aged ≥18 years were recruited after discharge from intensive care between September 2006 and October 2007.
Intervention Nurse led intensive care follow-up programmes versus standard care. 
Main outcome measure(s) Health related quality of life (measured with the SF-36 questionnaire) at 12 months after randomisation. A cost effectiveness analysis was also performed.
Results 286 patients were recruited and 192 completed one year follow-up. At 12 months, there was no evidence of a difference in the SF-36 physical component score (mean 42.0 (SD 10.6) v 40.8 (SD 11.9), effect size 1.1 (95% CI −1.9 to 4.2), P=0.46) or the SF-36 mental component score (effect size 0.4 (−3.0 to 3.7), P=0.83). There were no statistically significant differences in secondary outcomes or subgroup analyses. Follow-up programmes were significantly more costly than standard care and are unlikely to be considered cost effective.
Conclusions A nurse led intensive care follow-up programme showed no evidence of being effective or cost effective in improving patients’ quality of life in the year after discharge from intensive care. Further work should focus on the roles of early physical rehabilitation, delirium, cognitive dysfunction, and relatives in recovery from critical illness. Intensive care units should review their follow-up programmes in light of these results.
Trial registration ISRCTN 24294750

Introduction
More than 140 000 patients are admitted to intensive care units in the United Kingdom each year, of whom more than 50 000 die within a year of admission.1 2 These patients have an excess long term risk of death compared with the general population matched for age and sex,3 4 and a substantial percentage continue to experience both physical and psychological problems after discharge.5 6 7 8 9 10 11 Studies assessing health related quality of life after intensive care suggest that it improves over time but that people do not return to the same level of health that they had before they fell ill and their health related quality of life is lower than the general population norms for at least the first year.1 2 12 13 14 15 16 17 18 The reported prevalence of anxiety, depression, and post-traumatic stress disorder is also high and may endure for many years.7 8 10 17 18 Patients’ perceptions of their intensive care experience are also associated with subsequent distress.19 20 21 22 These continuing problems have implications for patients and families and carers, and impose a continuing financial burden on primary and secondary health services.
A follow-up programme after intensive care has been suggested as a potential means of addressing these issues, but there is little evidence to suggest that such an intervention is effective. Despite this lack of evidence, at least 80 hospitals across the UK have now developed such follow-up services in an attempt to improve outcomes after discharge.23 Despite UK guidelines, the nature of these programmes varies markedly between centres, and no optimal model has been identified.23 24 Given the widespread proliferation of these programmes, it is crucial that their effectiveness is established without delay. We formally tested the hypothesis that nurse led follow-up programmes are effective at improving physical and psychological health related quality of life in the year after discharge from intensive care.

Methods
Participants and treatment allocation
Patients were recruited from three UK hospitals (two teaching hospitals and one district general hospital) from September 2006 until October 2007. All patients receiving level 3 dependency (intensive care unit) care at any time during their hospital stay and who survived until hospital discharge were eligible for inclusion in the trial.24 Patients less than 18 years old, not expected to survive to leave hospital, unable to complete questionnaires or attend clinics, and who did not consent to participate were excluded. Patients were approached in the period after discharge from intensive care when they were able to give informed consent. Before the participants’ randomisation, we recorded their baseline measurements, quality of life (with the SF-36 (short form 36) and EuroQol EQ-5D questionnaires), intensive care experience (ICE score), and mood disorder (HADS (hospital anxiety and depression scale) score).9 25 26 27 Patients were randomised to intervention or control in a non-blinded fashion using a computerised telephone randomisation service which incorporated minimisation by age, sex, HADS score, severity of disease (APACHE II (acute physiology, age, and chronic health evaluation) score), ICE score,9 and trial centre.

Intervention
Patients randomised to the intervention joined a manual based, self directed, physical rehabilitation programme developed by physiotherapists and introduced by a study nurse. This started in hospital and continued for three months after discharge. Patients monitored their own compliance and progress with the manual treatments and were formally reviewed at nurse led clinics at three months and nine months after discharge. The timing and format of this intervention was determined by the results of a survey of clinical practice conducted by our group, a national survey, and a national guideline,11 23 24 as well as experiences of intensive care follow-up from one of the trial centres. The nurses followed a set format with standardised intervention and assessment requirements. An intensive care consultant was immediately available for support or to assess the patients for onward referral to other medical services and on patient request.
Clinic appointments had the following components: structured case review, discussion of experiences of intensive care, formal assessment of requirement for specialist medical referral, and screening for psychological morbidity relating to admission to the intensive care unit (using the Davidson trauma score and HADS).27 28 Patients with “caseness” or in whom there was clinical concern were referred for review by a mental health professional, review of current drug treatment, visit to the intensive care unit if appropriate, and physiotherapy if appropriate, and a review letter on the patient’s progress was sent to each patient’s general practitioner. For more details of the intervention, see protocol paper.29
All interventions and referrals used standard NHS pathways. The exception was for psychological services, for which we developed assured referral pathways owing to the lack of identifiable clinical pathways for this patient group. The intervention was rigorously applied in each centre to avoid dependence on the aptitude of individual nurses. Trial nurses were trained together by nurses who carried out intensive care follow-up to ensure standardisation.
The “standard care” group had follow-up in accordance with standard clinical practice with no intensive care follow-up after hospital discharge. They were followed up by their general practitioners and primary hospital specialty as indicated by these teams.

Outcomes
The primary outcome measures were health related quality of life (HRQoL) scores at 12 months measured with the SF-36 questionnaire by means of a postal survey. Secondary outcomes included HRQoL at six months, quality adjusted life years (QALYs) at 12 months, incidence and severity of post-traumatic stress disorder (Davidson trauma score) and anxiety and depression (using HADS) at six and 12 months, cost effectiveness at 12 months, primary and secondary healthcare costs in the year after hospital discharge, and mortality in the 12 months after discharge. All outcomes were measured by postal questionnaire to prevent the follow-up becoming a clinical intervention. The researchers handling the outcome surveys were blinded to the intervention group.

Sample size
Previous studies have shown the intensive care patients had a mean physical component score of the SF-36 of 35 (SD 14) at one year after discharge from intensive care.2 We powered the study to detect a effect size of a 5 point increase on the SF-36 physical component score (about a 0.36 effect size) in the intervention group at one year. This suggested that 123 patients per group were required to complete the one year outcome measure to detect this difference with 80% power and an α of 0.05. However, the analysis was planned to adjust for baseline measurement and that the correlation between baseline, three month, and 12 month SF-36 scores was 0.6 (as had been seen in other studies of health related quality of life2), implying a sample size reduction of 36% was feasible. A conservative reduction of 30% in the estimated sample size could be achieved without a concomitant loss of power. Therefore, we required only 86 patients per group to complete the one year outcome measure. Assuming a 20% loss to follow-up2 7 9 and a further 20% mortality in the first year, the total number of patients needed to be recruited into the study was estimated as 135 per group.
The primary analyses were based on the principle of intention to treat. The outcomes were compared between the groups using analysis of covariance, adjusting for minimisation factors and the baseline measurement of the outcome variable (with the exception of the Davidson trauma score, which was not measured at baseline), with two tailed P<0.05. Dichotomous outcomes were analysed using logistic regression. A priori subgroup analyses of the primary outcome were undertaken for APACHE II severity of illness, APACHE II comorbidity, intensive care experience (ICE score), and length of stay in intensive care, using tests for treatment by subgroup interaction (two tailed P<0.01). Data were analysed using SAS version 9.1 software. Sensitivity analyses were also undertaken around the primary outcome measures using the treatment received and per protocol methods. Patients were considered to have received the treatment if they attended at least one of the two clinics. Sensitivity analysis for loss to follow-up was performed using multiple imputation methods. Results are presented as effect sizes and odds ratios where relevant with confidence intervals.

Economic analysis
Cost per participant for each arm of the trial was calculated. We estimated use of healthcare resources per patient by means of patient questionnaires and hospital note review over the first year. Unit costs or prices were obtained using published estimates30 31 32 and study-specific estimates. QALYs were calculated using the area under the curve method with responses to the EQ-5D questionnaire valued using UK population tariffs.25 Patients who died were assigned a zero utility weight from their death to the end of the follow-up. QALYs before death were calculated using linear extrapolation. Point estimates for mean costs and mean QALYs were derived for treatment and standard groups to obtain incremental cost per QALY gained. Deterministic and stochastic sensitivity analyses (based on bootstrapped estimates) addressed different types of uncertainties within the economic evaluation, such as the exploration of the effect of those participants with the greatest costs on the estimates of mean cost effectiveness.


Results
Baseline characteristics showed that groups were well balanced in respect of key prognostic variables (table 1⇓). Fig 1⇓ shows details of patient recruitment and retention for the study. In the year after randomisation 18 (13%) of patients in the intervention group died compared with 14 (10%) of control patients (odds ratio 1.32 (95% confidence interval 0.59 to 3.01)). Thirteen (4.5%) patients formally withdrew from the study, and 49 (17.1%) were lost to follow-up. Table 2⇓ shows the delivery of the intervention in the treatment group.
[image: Figure1]

Fig 1 Consort flow diagram of patient recruitment and retention for the study. “Not responded” relates to patients who did not complete a questionnaire at six months but did so at 12 months (primary outcome point).
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Table 1  Baseline characteristics of patients recruited after discharge from intensive care to a nurse led follow-up programme (intervention) or standard care. Values are numbers (percentages) of patients unless stated otherwise
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Table 2  Delivery of a nurse led follow-up programme* to 143 patients after discharge from intensive care. Values are numbers (percentages) of patients unless stated otherwise 
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No difference between groups was observed in any of the primary or secondary outcome measures at six or 12 months (tables 3⇓ and 4⇓). For the SF-36 physical component, the intervention group had a mean score of 42 (SD 10.6) compared with 40.8 (11.9) for the standard group (effect size 1.1 (95% confidence interval −1.9 to4.2), P=0.46). For SF-36 mental component, the intervention group had a mean score of 47.1 (SD 12.7) versus 46.8 (12.4) for the standard group (effect size 0.4 (−3.0 to 3.7), P=0.83). Table 3⇓ presents the results of the sensitivity analyses for the primary outcome measure (10 patients in the intervention group did not attend either of the nurse led clinics and so were deemed to have not had the intervention): these showed a slight increase in the observed effect sizes for the primary outcomes, but they remained non-significant. Fig 2⇓ shows the a priori subgroup analyses.
Table 3  Primary outcome of trial of a nurse led rehabilitation programme for patients discharged from intensive care. Results were analysed on the basis of intention to treat (adjusted for minimisation covariates*), per protocol, and the treatment received
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Table 4  Secondary outcome measures of trial of a nurse led rehabilitation programme for patients discharged from intensive care. Results were analysed on the basis of intention to treat (adjusted for minimisation covariates*) 
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Fig 2 A priori subgroup analyses of SF-36 scores (physical and mental components) adjusted for minimisation covariates.
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At six and 12 months after discharge from intensive care, similar percentages of patients in each group had returned to work (at six months, 40% (16/40) of intervention group v 37% (15/41) of controls, odds ratio 1.16 (95% confidence interval 0.43 to 3.12); at 12 months, 56% (18/32) v 55% (17/31); odds ratio 1.06 (0.35 to 3.21)). Likewise, similar percentages of patients in each group had seen their general practitioner (at 6 months, 90% (92/102) v 89% (98/110), odds ratio 1.13 (0.42 to 3.06); at 12 months, 82% (75/92) v 88% (85/97), odds ratio 0.62 (0.25 to 1.49)). There were also no significant differences in satisfaction rates between groups (data not shown). There were no serious adverse events in either group.
The mean cost of care was £7126 for the intervention compared with £4810 for standard care (difference £2316 (95% credible interval −£269 to £4363)). The mean total QALY was 0.423 in the intervention group versus 0.426 in the control group (difference −0.003 (−0.065 to 0.060)). The difference in cost was significant at the 5% level, but the difference in QALYs was not. Based on the bootstrapped estimates of cost effectiveness, it is unlikely that follow-up programmes after intensive care are cost effective at typical threshold values for society’s willingness to pay for a QALY. The sensitivity analysis revealed that the results of the study were not affected by loss to follow-up.

Discussion
This study is the first randomised controlled trial of a nurse led follow-up programme over the year after discharge from intensive care. It achieved its target sample size, and the intervention was reliably delivered. The outcome measures included both general and specific measures of health related quality of life and mental health and were appropriate to the research questions asked. The intervention was not effective in improving health related quality of life in the year after discharge from intensive care with regard to the outcome measures. The intervention also did not show effectiveness in any of the a priori subgroups, which included severity of illness, chronic comorbidity, intensive care experience, and length of stay in intensive care.
We believe that this study has high internal validity. The study recruited from three centres, one of which had an existing follow-up service and two that did not. The expert centre taught the other centres in the delivery of the intervention. The patients recruited to the trial are broadly representative of UK intensive care admissions.1 However, those included in our study were likely to have been more severely ill than patients admitted to intensive care in other countries as our patients represented level 3 dependency care or the requirement for support of multiorgan failure.24 This may affect the external validity and generalisability of the result. Study baseline quality of life scores were measured in hospital after discharge from the intensive care unit and mean scores for the mental and physical components of the SF-36 questionnaire were consistent with previous literature.2 33 34 Baseline HADS scores showed a moderately high overall level of anxiety and depression, as found in previous studies in this population.
The intervention was delivered with high reliability in all centres and mirrored UK practice at the time of development. Markers of this include that more than 90% of patients had the main elements of the intervention delivered. Despite encouragement to do so, only a minority of patients brought a relative with them to the clinic. With the key role of relatives in delivering care, we were surprised this number was not higher. Also, about a third of the patients required specialist medical referrals and a further third psychological referral. These data reflect the high, and presumably often unmet, need for specialist care in this patient group. Intensive care doctors were involved in the care of up to half of the patients at the clinics, mainly at the request of the nurses rather than of the patients, and were involved in all specialist referrals. The vast majority of patients were offered a visit to the intensive care unit, and three quarters took up this offer independently of the clinic appointment. From these data it is clear that the intervention was coordinated at the clinics but was delivered across the entire first year after discharge from the intensive care unit. Losses to the study over the first year were due to deaths (11.2%), withdrawal, and loss to follow-up (21.7%). Such mortality figures are in keeping with previous reports from similar patient cohorts.2 34 A 20% withdrawal or loss to follow-up is also broadly in keeping with other studies in this patient cohort.2 34 However, we performed sensitivity analysis to analyse the effects of such losses to follow-up, which showed that the results were not affected by such losses.
The scores for the physical and mental components of the SF-36 rose from baseline values at six and 12 months’ follow-up in both groups but remained below population norms at all times, in line with previous findings.2 18 33 34 Psychological distress scores tended to improve over the year but still represented a significant degree of psychological morbidity in both groups. As above, nearly a third of these patients required psychological referral, and ready access to such care is simply not available currently in the UK. Clearly, despite the results of this study, more needs to be done to identify patients with significant morbidity and suitable assessment and treatment options put in place.
As part of a sensitivity analysis, we analysed the primary outcomes according to treatment received and per protocol. These analyses show a slight increase in the intervention effect, but it remained non-significant. This may suggest that greater penetration of the intervention contributes to an improved outcome but will not on its own bring about important improvements. Subgroup analyses also did not yield any notable differences between intervention and control groups.
A key part of the economic evaluation was to explore under what circumstances the conclusions would alter. This was undertaken using sensitivity analysis but the results remained robust to different underlying assumptions. Furthermore, given that there was no evidence of differences in QALYs, follow-up programmes could only be cost effective if they had the same or lower cost than standard care. This seems implausible over a 12 month follow-up period given the data we have. However, for the average difference in cost of £2316, follow-up programmes would need to provide 0.12 QALYs above standard care over a 12 month period to have an incremental cost per QALY of £20 000. This value is well above the upper limit of the 95% credible interval obtained in the base case or any of the sensitivity analyses.
There may be a variety of reasons why an improvement in health related quality of life was not observed in this study. Firstly, our complex intervention package may truly be ineffective. The intervention was developed from the experiences of an existing intensive care follow-up programme with many years experience, with additional regard to current UK practice in this field and with detailed knowledge of the morbidity that occurs in the year after discharge from intensive care.2 7 9 However, although well informed, these follow-up programmes are not strongly evidence based. A further reason may be that our intervention did not account for important aspects of a patient’s illness such as delirium and cognitive dysfunction and the complexity of the role of patients’ relatives in their recovery (these aspects have emerged in the literature as important factors in patient recovery since our trial intervention was designed).35 36 37 It may be that medical review is always appropriate for such complex patients and that a multiprofessional approach is required for this group at all times.
Our intervention differed from standard UK practice in that we included all intensive care patients with level 3 dependency irrespective of their length of stay in intensive care. Many centres invite only those patients with longer lengths of stay to their programmes, believing that these patients may gain greater benefit. However, our subgroup analysis did not show a significant treatment effect in patients with longer lengths of stay. Further, patients with short stays are known to have significant physical and psychological morbidity after admission to intensive care.
The timing of the intervention may have contributed to the non-significant findings (the first follow-up clinic was held at three months after discharge), and different results might have been seen if there had been more emphasis on early interventions occurring in hospital or in the immediate period after hospital. Our physical rehabilitation package did, however, start in hospital but may have been inadequate for the needs of these patients. A previous study has suggested that a physical rehabilitation programme does improve physical outcome when delivered in hospital after discharge from intensive care through to three months after discharge.38 The knowledge of physical rehabilitation requirements after critical illness has advanced since we designed the intervention, with more attention being paid to starting rehabilitation while the patient is still in the intensive care unit.39
Elements of our intervention might also have strayed inadvertently into the practice for our control patients (that is, contamination across groups might have occurred). However, the data indicate that there were higher referral rates to specialist services in the intervention group than the control group (data not shown), suggesting that the management of patients in the intervention group was indeed different from that in the control group. This gives some reassurance that contamination was minimal. The intervention effect was also consistent across the centres, suggesting there was not differential drift of the components of the intervention group into the control group across centres, which might have been expected if contamination had occurred in individual sites.
Finally, the conduct of the study may have inadvertently impaired the delivery of the intervention. Although it is often stated that the conduct of a research project can improve the studied outcome through the Hawthorne effect, it may be that this was not the case in this study. After the study, the nurses who delivered the intervention indicated that the completion of detailed questionnaires at the clinic appointments (most of which were part of the clinical assessment at that time as well as of the outcomes assessment at the main outcome points) did sometimes feel intrusive, potentially making the clinic reviews feel more like a research follow-up session rather than a review and treatment session. This may have reduced the effectiveness of the intervention.
Strengths and limitations of study
Strengths of this study include it being the first multicentre randomised controlled trial of nurse led follow-up of patients over the year after their discharge from intensive care. We achieved the target sample size, and the intervention was delivered with high validity. The outcomes used were robust and well validated in a variety of clinical areas. We believe the study was delivered with high internal reliability. The external validity and generalisability may be reduced by the high severity of illness of patients treated in UK intensive care practice. Limitations include a comparatively small sample size to detect important changes in less common outcomes, including some physical and psychological outcomes. Patient selection may also have been too inclusive for this study. We selected all patients who had required intensive care, but the intervention may have been of greater benefit to more severely ill patients or those who required longer stay in intensive care.

Future research
Further studies should attempt to identify effective ways to select patients most likely to benefit from follow-up after intensive care. They also need to elucidate more clearly the role of delirium and cognitive dysfunction on recovery and indeed on patients’ ability to complete clinical and outcome questionnaires. A greater understanding of the complexity of the role of patients’ relatives in their recovery and rehabilitation after critical illness is also required. Finally, the role of early physical rehabilitation based in the intensive care unit itself needs to be further explored.36

Conclusions
Our study showed no evidence that a nurse led follow-up programme was effective or cost effective in improving patients’ health related quality of life in the first year after their discharge from intensive care. Hospitals using intensive care follow-up programmes with a similar model of care should review their practice in light of our results.
What is already known on this topic
	Critically ill patients who require intensive care have severe and prolonged physical and psychological morbidity, and excess mortality, in the years after discharge from intensive care

	Intensive care follow-up programmes have been developed in an attempt to improve the quality of life of these patients, but evidence for the effectiveness of such programmes is lacking



What this study adds
	This pragmatic study showed that nurse led follow-up clinics were neither effective nor cost effective in improving patients’ quality of life in the year after their discharge from intensive care

	Use of such follow-up programmes should be reviewed in light of these results
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