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Critical appraisal – intervention study [1340 words]

Holland R et al

Effectiveness of visits from community pharmacists for patients with heart failure: HeartMed randomised controlled trial

http://www.bmj.com/cgi/reprint_abr/334/7603/1098
AIM
The aim was to see if community pharmacists can reduce re-admission to hospital for patients known to have heart failure. Heart failure is a common and serious illness so this is a worthwhile research topic. 

SETTING AND EXCLUSIONS 
The setting is stated as three large district general hospitals, not specified. The authors are from Norwich; if in fact this study was conducted locally it may well not apply to metropolitan areas where the quality and structure of primary care is very different. 

Adults in whom 'heart failure was an important ongoing clinical condition' were included. This is a strikingly loose definition, which the authors defend as 'pragmatic'. The other requirement – two or more drugs – does however help to reduce some of the imprecision in case definition.

People in residential care were excluded by design. This effect of this exclusion is not estimated by the authors. People in residential care have more illness than those living at home but it is difficult to know whether they form a large proportion of those with heart failure in a population. The other exclusions are minor. 

In the end, the authors randomised 339 of 555 eligible patients, and studied 293, well under 60% of the study population. This raises the serious possibility of bias (discussed below).

INTERVENTION - design

The intervention was designed as a home medication and lifestyle review by trained community pharmacists soon after discharge from hospital. The training included lifestyle advice (diet, exercise, smoking) but is only stated to include lectures. Lifestyle training should include social learning, role play and other techniques, not just didactic. 

The home visit was manualised which should help to standardise the intervention. 

INTERVENTION - fidelity

The training level of the 17 pharmacists varied from 7 contact hours of lectures to 25 hours. 

The intervention was delivered to most (91%) of the intervention group falling to 80% for the second visit. The visits lasted about an hour, and lifestyle advice was delivered to most (95%) of the patients. Few patients (six) admitted to smoking, which is surprisingly low for a population of patients with heart failure. There is no indication that smoking status of patients was validated by salivary cotinine measurement. Patient adherence to advice was low – 21% not enacted; only 51% fully or even partly enacted. This may indicate inadequate training of the pharmacists in motivational interview skills. 

The report mentions monitoring of a sample of the visits to assess fidelity. The pharmacists consulting style is reported as 'good' using the Henbest rating scale. This scale is not well known and its validity would need to be assessed.
RESEARCH METHOD – DESIGN

The basic study design was a randomised trial, which is a strong design because it reduces the risk of confounding. The randomisation method is described and is strong (third party, computer allocation). 

The authors explain that masking of allocation status was not possible. 
The comparator state was 'normal care'. In most of England this will not include home review so there is no contamination of the comparator group with the intervention. However in areas with high quality general practice, GPs will visit at home patients recently discharged from hospital. The authors present no comment or information on this point. 

Outcomes were ascertained from HES (for re admission), ONS (for mortality) and EQ 5D questionnaire survey (quality of life). These are all standard methods, but HES has known limitations and is the key method for the primary outcome. No evidence is offered on the completeness of HES datasets locally, nor of any validation for a subset of the study sample. HES is however a national system and so patients should have been identified even if admitted to hospitals outside the study area. 

Analysis was by intention to treat which is a strong method, and used appropriate statistical techniques for time-to-event and count data (Cox and Poisson regression respectively) 

METHOD - EXECUTION

As noted above, about 40% of eligible patients did not enter the trial. Randomisation worked well and the two groups were comparable at baseline (Table 1) except for some difference in social class structure and in use of a medication aid. These differences were adjusted for in the analysis. 

HES and mortality data were obtained as intended, and there was a high response rate to the questionnaire (91% and 87%).

RESULT

The main result on the primary outcome was no difference in re-admission rates between the intervention and the control group. Indeed if anything the intervention group had more admissions (point estimate of rate ratio in the Poisson model 1.15, though the confidence interval indicates that the true effect of the intervention could be anything between a 48% increase and an 11% reduction. 

The increased admission rate could be due to pharmacists spotting ill patients and sending them in to hospital but the intervention group also had poorer survival (point estimate 18% poorer, though again with a confidence interval extending from 31% better survival to more than double the hazard of death. 

There was a complex pattern of results on the questionnaire study but overall no significant differences in quality of life between the intervention and control groups. 

INTERPRETATION - CHANCE

As noted, none of the results achieved statistical significance at the conventional 5% level. This may be a Type II error – a true effect masked by low study power. The study almost achieved its intended size (293 studied, 306 required) and was powered to detect a large difference – 40% reduction in re-admission rate, Thus a reduction of, say, 30% in re-admissions, which certainly would have worthwhile clinically, would not have bee reliably detected. In retrospect it seems the study was too optimistic about the likely effect of the intervention and ended up under-powered. 

INTERPRETATION - BIAS

The main potential sources of bias are (1)  the low proportion of eligible patients who were recruited into the study. and (2) the lack of allocation masking. It is difficult to judge the effect of these biasses. Biassed selection innto the study group usually results in intervention patients being healthier, or more likely to adhere to advice than non-responders, but this would have applied equally, because of randomisation after recruitment, to both groups. Lack  of masking is potentially more serious, particularly for self report measures. It will not have affected the mortality analysis, but decisions to re-admit patients may have been influenced ,by knowledge that the patient had been reviewed by a pharmacist.  

INTERPRETATION -  CONFOUNDING

Confounding must always be considered but is more relevant where a large difference has been found between the intervention and control groups. 

APPLICATION

In this study pharmacist visits were associated with 15% more admissions, 18% poorer survival and no difference in quality of life, though all these findings my have been due to chance. Furthermore, in a post hoc analysis there was 17% more primary care activity for the intervention group. The authors had hoped for a 40% reduction in re-admission rate. So what went wrong?

Firstly, it is clear that the study was underpowered, as the authors acknowledge. They cite a meta-analysis which was current when the study was planned. That meta-analysis estimated the effect size as 25 – 40%, ad the unwisely powered their study o the upper ed of that range. 

The literature cited by the authors is previous studies on heart failure. But other studies on home visiting programmes, for example by health visitors to old people, also find higher attendance rates to hospital or GP with no effect on  objective outcomes. Furthermore qualitative studies have shown that patients do not value advice from pharmacists but what to speak to a 'real doctor'. 

One explanation for lack of benefit may have been the type of training give to the pharmacists which as noted appears to have been didactic, though the consulting style was rated a good.  

The possibility that this intervention does harm is worrying and not fully addressed by the authors. A possible mechanism may be that the GP knows the patient has been visited by the pharmacist and as a result monitors the patient less closely.  
Critical appraisal – cohort study [1094 words]
This is the paper: 

Radiation exposure and circulatory disease risk: Hiroshima and Nagasaki atomic bomb survivor data, 1950 – 2003

BMJ 2010:340:b5349 doi:10.1136/bmj.b5349
The aim of the study is to establish the relationship between radiation dose and cardiovascular disease. As the authors point out this is an important issue, especially at low doses of radiation because of the extensive use of radiation in health services, particularly the widespread use of CT scanning. 

The setting is the Japanese life span study of atomic bomb survivors. There were no formal exclusions though the sample will exclude both early decedents, since the sample was constructed in 1950 five years after the explosions, and also people who moved out of Hiroshima and Nagasaki between 1954 and 1950.  The latter group are unlikely to bias the sample significantly but the former group may result in loss of information about short term effects of radiation. Table 1 shows a substantial excess of females in the cohort, perhaps because the males were away fighting in 1945. This will not affect the sex-specific analyses but raises a query about men in the cohort, who were perhaps unfit for military service. 

The basic method is a cohort study: assembling a group of people, assessing baseline measurements, and then ascertaining outcomes at follow up. Formation of the cohort has already been discussed. The bomb survivors represent a unique opportunity to study the effects of radiation. The actual dose received is of course unknown but for each member of the cohort this has been estimated. The exact method is not described in this paper but is referred to as “recent improved DS02 dosimetry”.  The accuracy of dose estimation is crucial for the analysis. 
Outcome ascertainment was by death certificate, recoded where necessary to ICD9. This data source should be complete but unlike the cancer analyses from this cohort, accuracy of certification is an issue: particularly in old people it is difficult to be certain of cause of death. ‘Heart failure’ for example is a very vague diagnosis. In a sub sample autopsy records were reviewed: this applied to only 1900 of the 19 054 deaths analysed but showed good levels of accuracy for the broad categories of ‘stroke’ and ‘heart disease’.

Because cardiovascular disease is strongly associated with risk factors such as smoking, diet, exercise and social class, an attempt was made to measure these confounders. The full cohort is 86 611 people; a questionnaire was mailed to 51 965 of them, with a 70% response rate. With non-response at almost 1 in 3 cohort members, there must be both inaccuracy and bias in measurement of the confounders. Furthermore broad categories were used to analyse this information – e.g. only four levels of smoking and only four categories of occupation. Hence there may well be residual confounding in the results despite attempts to control for it. 

The key flaw in executing a cohort study is loss to followup. No information is presented on this point, nor any information on completeness of ascertainment – for example cohort members known to have died whose death certificate could not be located. 

Turning now to the results: the main result was a finding of an 11% increased risk of death from cardiovascular disease per Gray of radiation received. This is most unlikely to be due to chance since the P value is lower than 1 in 1000 (of getting this result if in fact there is no relationship between radiation exposure and CVD). Also this is for the primary outcome of the study so a Type I error (saying this is not due to chance when in fact it is) is unlikely. The study is large enough to have narrow confidence intervals – we can be 95% confident that the true effect of radiation lies between a 5% increase and a 17% increase. The effect is greater for heart disease (point estimate 14%) than for stroke (point estimate 9%). 

The authors estimate that this represents 210 excess deaths among the 19 054 CVD deaths in cohort members, a small but important proportion. (It compares to 625 excess cancer deaths.) 

One key question in the results is whether there is a threshold – a lower limit below which no excess is seen, and which could therefore be regarded as safe for CT scanning etc. The analysis was not able to show clearly whether or not the lower threshold exists, largely for lack of power. This study is probably the largest cohort which will ever assembled to look at this issue, so the truth may never be discovered. 

At the upper end the study truncated exposures at 4 Gray. This has no practical relevance since it is well known that exposures above this level are very harmful. 

We must now consider whether the findings could be due to bias or confounding. 
The authors point out that respondents have no knowledge of their estimated dose, so systematic effects in seeking care or diagnosis of CVD in people with higher doses seems unlikely. The authors also point out that all of the cohort are eligible for free medical care. Perhaps those with lower socio economic status both access this care less readily (as in Britain) and have high rates of CVD, but even so this should not bias the dose / effect estimates. 

The study attempted to control for confounders – the major risk factors for CVD other than radiation exposure. As noted above the analysis was crude in using broad categories, albeit the best available. There is however no obvious mechanism whereby smoking, diet and so on would be associated with dose exposure; social class might possibly be if for example the bomb happened to fall on a poor (or affluent) part of the city. 

The main result confirms a small but important effect of radiation in the study cohort. The cohort consists entirely of Japanese people who differ from Western populations in many aspects of lifestyle and perhaps in genetic make-up. This may limit the generalisation of findings to a UK population.  .Nevertheless the effect of radiation on the human body is , for biological reasons, likely to be the same throughout the world and these results should be regarded as important worldwide. 

The key implication is to reinforce the need for radiation protection measures, even at low doses, in medical practice and elsewhere. Good practice – avoiding unnecessary imaging, limiting exposures and so on – is needed. Whether these findings justify more expensive radiation counter measures (for example  special shielding or more advanced technologies) is not clear and would require a formal economic evaluation. 

Critical appraisal – systematic review [1205 words]

Adherence to Mediterranean diet and health status: meta-analysis. Francesco Sofi et al 

http://www.bmj.com/cgi/reprint/337/sep11_2/a1344  

AIM

The aim of this study was to examine the effect of the ‘Mediterranean diet’ on mortality (all cause, cancer  and cardiovascular) and on incidence of cancer, Parkinsons disease and Alzheimers disease. This is clearly an important question to study. A key issue will be how clearly ‘Mediterranean diet’ is defined. The focus was on primary prevention – i.e. the effect of the diet in people with no known disease. 

METHOD – design

The study design was a systematic review and meta-analysis. Systematic review is a strong method compared to informal review or expert opinion. 

The selection criteria used standard terms from MeSH and the search was executed in four main databases, including Medline and Cochrane, supplemented by the reference lists of the papers studied. There is no mention of contacting experts in the field for papers which may not have appeared in the databases searched, nor any search of the ‘grey’ literature. No social science databases were included in the searchm which is a weakness in this type of study. 

There was no language restriction in the searches, which is a strong point given that some studies may have been published in Greek, Italian, Spanish or Portuguese. 

The study focussed on primary prevention and so papers reporting on diet after a ‘previous clinical event’ were excluded. It is not clear that the ‘previous event’ was restricted to the target conditions of cancer, cardiovascular, Parkinsons and Alzheimers. If for example asthma counts as a ‘previous clinical event’ a significant proportion of the population will be excluded. 

A number of exclusions are listed (e.g. no case control studies, papers with no adjustment for confounding), to ensure that only papers reporting prospective studies focussed on the Mediterranean diet were included. Papers were read by two researchers and in case of disagreement with a third author: this is good practice. 

The definition of ‘Mediterranean diet’ is set out. The scoring system is based on a binary cut into above or below the median intake of ‘Mediterranean’ (e.g. fish, cereal, fruit) or not (e.g. red meat). But as the authors note the studies they looked at classify foods differently – for example is potato included in the category ‘vegetable’? This variation in classification is likely to muddy the results. 

An informal method for rating quality was used based on for example sample size and duration of follow up; a formal quality score such as the Jadad score would have been better. 

The statistical analysis used a random effects model to allow for interstudy variation: given the imprecise way that diet is defined between studies (e.g. the potato example given above), this is appropriate. Standard tests were made for heterogeneity and publication bias. It seems however that the authors analysed the published data; a stronger method is to obtain raw data on individuals from the original researchers.

METHOD – execution 

The paper reports (Figure 1) on the flow of exclusions from an initial list of 62 papers down to the final 12 used in the analysis. 

No problems are reported in executing the search or retrieving the papers. 

RESULTS

The studies vary in sample size. For the mortality and cancer analyses, four very large studies contribute 89% of the weight in the meta-analysis. In fact the Mitrou study alone, though split into male and female in the analysis, accounts for 63% of the weight. All the big studies were in patients over 50 (Mitrou) or over 60 (Knoops and Trichopoulos), which makes the exclusion of ‘previous clinical event’ more relevant in considering the implications of this study.  

Only two studies (Scammeas and Gao, the latter split into male and female) account for the Parkinson’s and Alzheimer’s analysis. This suggests somewhat that the choice of these two diseases for the study was made in the knowledge that studies had been done in this area. Why no search, for example, on Crohns disease or ulcerative colitis, even if the search produced no articles? This retrospective selection of papers is not good practice and likely to bias the analysis towards a positive result – the review would not have been done if the authors knew that previous studies had shown no association with the outcomes of interest. 

The main result reported is a strong association between a two-point increase in score for adherence to a Mediterranean diet and: (1) a 9% decrease in both all cause and cardiovascular mortality; and (2) a 6% decrease in cancer mortality and (3) a 13% decrease in incidence of Parkinsons and Alzheimers disease. 

In the all cause and cardiovascular mortality the Trichopolou 2003 study result was significantly different from the others i.e. caused heterogeneity. Excluding this study changed the main result slightly to an 8% decrease in mortality associated with a two-point increase in Mediterranean diet score.  Apart from this the studies are remarkably consistent in their results. 

These are all large and clinically important effect sizes. 

INTERPRETATION

Chance

We can be confident that these results are not due to chance – in each case the 95% confidence limits do not overlap a relative risk of 1. 

Bias

The authors did a test for publication bias using the ‘failsafe N’ and declare that the number ‘far exceeds’ a threshold recommended by Rosenthal. This test is however an unfamiliar one and its validity would need to be established. No funnel plot is given for reader to assess for themselves the possibility of publication bias. As noted above the authors included all languages in their search so the study does not suffer from language bias. 

Confounding

Confounding remains a possibility. All studies were observational, with no randomised trials of diet. People who adhere to a Mediterranean diet are different in other respects from the general population. The health benefits of a high vegetable and fruit, low red meat diet have been know for many years and so people who follow these diets are likely to be health conscious in other ways. The included studies controlled for major confounders such as smoking, exercise and social status (e.g. race, education) but residual confounding may well remain. The Mitrou study was in the USA; we must consider what type of US citizen adheres to a Mediterranean diet. 

APPLICATION

This meta-analysis provides strong evidence for the benefit of a Mediterranean diet, at least in Western populations. None of the studies was carried out in Asian or African populations and no subgroup analysis by ethnic group was presented.

The practical application of the study in the United Kingdom should be to support current efforts to change British eating habits. Quite how to do this successfully remains an unanswered question. On the other hand, the concept of a ‘Mediterranean diet’ may be an easier social marketing message than advice on individual components such as fibre or saturated fat – most people think in terms of food groups rather than dietician’s analyses. 

The weakness of this approach is that the ‘Mediterranean diet’ remains very imprecisely defined. 

The results for Parkinsons disease and Alzheimers are important because there is no known method of primary prevention for these diseases and treatment are ineffective (Alzheimers) or with serious side effects (Parkinsons). These results were based on just two studies but suggest that an intervention study in people at high risk of either condition would be justified. 

