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Ciaran:		So, my name’s Ciaran Phibbs. I’m a health economist at Health Economics Resource Center in Palo Alto, and this is reporting on some work that I’ve been doing on nurse staffing with VA data. And, with a specific focus on the fact that if you look at the literature on the effects of nurse staffing on patient outcomes, that, well, there tends to be a general direction that more nurse staffing is better. There are some differences in the results, and there’s also a lot of difference in the—and, I’m going to apologize in advance, I’m getting over some broncho spasms, so I will be coughing during the presentation—that there is a fair bit of difference in the methods. And, this was an effort to see how much of the differences and results could be explained by differences in methods. 

As with any research project, this involves many other investigators. Prime among them, Ann Bartel, who’s a labor economist at Columbia, Pam deCordova, who was a graduate student at Columbia during the project in nursing and is now an assistant professor at Rutgers, Jack Needleman, who’s an economist at UCLA, and Pat Stone, who’s a nursing researcher at Columbia. And, of course, there were a whole host of research assistants and programmers that were invaluable to this, including Lakshmi Ananth, Susan Schmitt and Elizabeth Cowgill, but there were many others. 

This work is part of a series of work. We’ve actually had four grants from the VA, HSR&D and Robert Wood Johnson supporting various parts of this effort, and we are grateful for that funding. 

So, just in background, there’s a growing body of evidence looking at the associations of nurse staffing, and not just how many nurses, but various aspects of nurse staffing, like their education, for example, and patient outcomes and most of them tend to find fairly robust associations. This is not surprising. Nursing is a key component of inpatient care. They’re the ones that are with the patient all the time. The physicians come and go less in hospitalist models, but they’re not with the patient as much and the physicians care for many more patients than the nurses do. 

And, just in conception, there’s a couple of different things happened where nurse staffing can affect outcomes. First, when you don’t have enough nurses, things don’t get done and mistakes can happen. Early warning signs can be missed, and Jack Needleman has rather eloquently classified this as errors of omission and commission. So, error of omission would be you’re not there, you don’t get there fast enough, the patient has to go to the bathroom and falls. You’re busy, you don’t, if the nurse isn’t careful enough, makes a medication error. And, other things is just because you’re short-staffed so you don’t get the discharge teaching done, so the patient can’t get, you’re not moving the patient through the system as fast. So, the patient isn’t ready to go home. Another key one is that you may miss the early signs of an infection, early detection of potential infections. So, they’re treated with antibiotics early, can prevent, greatly reduce their severity and potentially prevent ICU admissions. 

There’s also a number of different dimensions of how we think about nurses. How many nurses are there, which there’s a couple of common measures. You measure the nurse to patient ratio, or you measure the nurse per patient day, which is the common lexicon in nursing is the hours per bed day. There’s the type of nurse, because it’s not just registered nurses, you also have licensed practical nurses or licensed vocational nurses, depending on the stay, and nurse’s aides, who are more generally unlicensed assistive personnel. There’s also the education level, especially for RNs, where there’s a lot of debate currently about whether we should require more of the nurses to have bachelor’s degrees instead of just associate degrees. That’s a lot more costly in terms of training and there’s _____ [0:05:21] issue, so that’s a very big policy issues right now in what is the benefit of that. You have the regular nurses that are nurses of the, regular employees of that particular unit, and then there is also an industry within nursing to bring in contract employees to deal with shortages. And, there are actually two dimensions of that in terms of temporary that come in on a shift-by-shift bases, and what are called the travelling nurses that will sign a contract to come in and work scheduled shifts for some period of time, usually at least four to six weeks and frequently up to the three to six months. There’s the issue of how experienced is the nurse, and then related to the experience is what we call—I will refer to in this talk as unit tenure—is how long has the nurse been working on the unit. In terms of economists, that’s what we call firm specific human capital. And, then the work environment is also a dimension of nurse staffing that can affect nursing productivity. And, all of these, there have been papers that have shown associations of all of these things with patient outcomes. 

What I want to address is, and this paper was looking at, is the fact that there is, well, there’s a general trend that, in these studies, that find some variance aspects of nurse staffing matter. There’s a lot of variance in the magnitude of these estimates. And, there’s also some conflicting results, and these are especially, there have been conflicting with respect to some of these other measures of nurse staffing such as what is the effect of contract nurses and education levels, and do education levels for the RN, bachelor’s versus associate degree, does that matter. 

In looking over this, we felt that a lot of this would matter and the variance in the findings would matter, just in terms of policy discussions. I mean, California is the extreme where there are actually hard staffing requirements, but given the policy discussions that are happening within nursing, difference in the findings, and given the difference in the findings, we really need to make sure that we’re basing our findings on what would be the truth, if you will, before we start making policy. And, I think one place where this is right now is this policy has just been floated around by some to, as an idea to require all RNs to have a bachelor’s, as this would represent a huge investment for the country in terms of training and training capacity. And, before we make such a huge investment, I think that we really need to understand is the game as big as some of these papers have showed, because some of the papers have showed huge differences between associate RNs and BSNs. And, others have shown much smaller or no differences, and I think we should understand this before we make policy. And, so this was an attempt to inform this. 

Just in terms of the previous work, Linda Aiken and a team at Penn has a large body of work looking at staffing levels, and while this has been very important work, there are some limitations of it. They used surveys to get information on nurses, to get information on nurse staffing, how many patients they’re dealing with. One advantage of this is they are asking questions about the work environment, which is an important element of nurse staffing. So, they’re not including data on all the nurses, they’re just including those that respond to the survey to get some of their key variables. And, another limitation, I think, of this work is all of it has been at the hospital level. They’re treating the entire hospital for the year, and they can’t link nurses to patients or to specific units. And, the other thing is it’s mostly cross-sectional data. And, I’ll come to why I think that these are significant limitations, not that this isn’t important work. 

The vast majority of the studies have actually been cross-sectional. There are a limited number that have actually looked at panel data, so looked at the same units over time. Julie Sochalski and others looked at California data in a paper published in 2008, specifically looking at trying to project the effects of the California nurse staffing regulations. And, one of the things that they did was they actually used all the California data and compared cross-section and with a panel fixed effects model, and they found an association of nurse staffing and patient outcomes with the cross-section, but that this went away with the fixed effects. Mark & Harless have done two or three studies where they have used fixed effects, where they’ve used national data, annual hospital data. And, they found that the fixed effects, when they ran fixed effects, they got smaller estimates of the effect of nursing staffing than those with cross-sectional studies. I’ll come back to this issue of fixed effects versus cross-sectional in a minute, but it’s an important thing in terms of the differences.

There’ve been some studies that have had micro data, so they had really specific data from units. But, because you have to collect all this data, it’s from very limited numbers of hospitals. And, they found that various aspects of nurse staffing, including staffing levels and work environment, are included with a variety of patient outcomes, including mortality, patient safety events and preventable complications. 

Ann Sales did a cross-sectional study from the VA, and this was the first study that got unit-level data from a big sample. And, in the VA, we actually can get unit-level data. And, she found that RN staffing was associated with mortality for non-ICU acute care units, but not in the ICUs, and that actually sort of makes sense if you think about it. Because, the ICUs have much _____ [0:12:33] staffing than the acute care units do and so they’re probably better able to accommodate small differences in staffing levels. And, this seems to imply the idea that if bias if the data are aggregated above the unit levels, given the very different levels of staffing in ICUs and not in acute care, and it even goes above that, beyond that. Because, different hospitals have different mixes of ICUs and acute care units, so a big academic medical center, close to half their beds could be ICU-type beds and so they’re going to have a much, much higher staffing level than a community hospital. So, just this aggregating across _____ [0:13:24] the point that you could have a bias of aggregating units for things.

There have been a couple of papers that have looked at the California nurse-staffing regulations. Evans & Kim used an IV study to try to project the effects, and said they expected that the effects would be limited. Cook Gaynor et al and Bolton et al, two different studies with very different methods, both found that the law had the intended effects on staffing, but that they didn’t have any effect on outcomes. So, again, this is increased staffing by a mandated, by law and did it affect outcomes, and the evidence seems to be fairly limited that it actually had an effect on outcomes. Again, we want to inform policy, because increased nurse staffing is expensive. Nursing is the single biggest component of hospital costs. 

Jack Needleman, in a 2010 paper from the Mayo Clinic got explicit data just from the Mayo Clinic. They had shift-by-shift unit-level data, and for each shift, they also had the data on the number of nurses that their staffing model—and, Mayo has a very good model for predicting how many nurses they need each shift, compared with the actual staffing—and, then they compared exposure to shifts when the unit was short. And, increased exposure to shifts when there was a nursing shortage was associated with an increased mortality risk. So, again, very detailed data showing an association.

I want to lead into the work that we just have been working on. One of the things that we’ve been componing is this idea of relational capital, or what economists call firm specific human capital. And, the idea here is that if you put a new nurse on a unit in an unfamiliar environment, you’re probably not going to be as productive as if you’ve been there for a while. And, there was a study that found—this was sort of an interview type study that found that there really was this type of effect. 

Focus groups on nurses who changed hospitals, again, it’s focus groups, and I’m just putting some quotes here. “Job change decreased nurses’ control over their work because it affected their ability to perform tasks efficiently. In an unfamiliar workplace, self-confidence suffered as experienced nurses felt like novices.” So, these were experienced nurses just shifting the environment. “They had difficult discovering where things were kept, how equipment worked. They had to adapt to unfamiliar cultural conventions about the team work and procedures.” 

Our previous paper, which was published last year in the American Economic Journal of Applied Economics, was specifically designed to address this issue of firm specific human capital. We used the data that I’m going to, same data that I’m going to use in what I’m going to present later, which was we had longitudinal, monthly, unit-level data from a large sample, the whole VA, for four years’ worth of data. And, this was the first study that jointly examined the effects of staffing levels, skill mix, unit tenure, how long the nurse have been working on the unit, education and experience, and the use of contract nurses. 

I’ll come back to the findings of that study, but basically, we’re going to use the data from that study, this common VA dataset, to compare, explicitly compare the effects of data aggregation and estimation to methods. And, we’re going to do two things. One, we’re going to compare fixed-effects estimates versus OLS or cross-sectional estimates. And, the second thing we’re going to do is we’re going to vary the observations—and, I see a typo there—unit month, not unit moth, unit year, hospital month and hospital year, and look to see within the common dataset, how all these different levels of aggregation and estimation method affect the results. Because, what we’re trying to get at is that there’s been, there’s some of these difference in these findings, and do the results differ. 

So, the data we have is from the VA, is we took the DSS, which is the VA’s comprehensive hospital activity-based accounting system. And, from each month, from the DSS data, we can get the by unit, the number of hours that are allocated to that unit for RNs, LVNs and aides, and they’re tracked, this is pulled from the payroll data. So, in terms of a given nurse worked that many hours and they know they worked on that unit, so they can track it. And, this is, and well, the costs are tracked in terms of vacation hours will get charged to the unit budget, if you will. They separately tracked worked hours, so we can actually look at how many hours were worked as opposed to what was paid. And, at the same time, we also know the contract nurses that were charged to those units. There is a partial adjustment for floating and that it isn’t done on a shift-by-shift basis, just based on averages of floating between units. 

From the payroll data, we were able to identify when each nurse started working for the VA and working at that facility. We were also able to identify when the nurse started working on that specific unit. We can differentiate between their education levels, and although I’m not going to report on it here, we can use shift differentials to look at these differences for nights and weekends compared to regular shifts. 

The other thing that we exploit is that the VA actually creates a separate record for each unit the patient’s on, and we can link these to physical units so that we can, for those that are interested, for the earlier years, it was the DSS IPD that tracks, matches patients to units. For more recent years, you can do this with the DSS word file. And, but we can link this back to the PTF data, which the VA discharge records, which are separate, again, a separate discharge record for each type of unit a patient is on, and we can control for age, comorbidities, surgical cases and DRGs. We calculated the nursing sensitive patient safety indicators, such as selected infections due to medical care, failure to rescue, post-operative PE or DVT, pressure ulcers, and we also looked at mortality. 

But, when we were looking at these various events, these tend to be rare events. And, in thinking about it, with the exception of mortality, when all of these bad things happen, what happens to the patient. The length of stay goes up. So, we used length of stay as a combined indicator of all these other events. And, the other advantage is this is that length of stay also goes up when work doesn’t get done in a timely manner. I’m going to go into the detail. I reference at the end, I believe, the—or, I can provide if someone wants it and they can’t find it—the American Economic Journal paper, where we go into great detail to show that length of stay is not endogenous to hours per patient day. Basically, the variance in HPPD is driven by nursing hours and admissions, and length of stay has essentially no effect. We have individual length of stay and we’re using unit-level HPPD, and we’re attributing everything to the first unit that the patient shows up if they go to more than one unit. So, if a patient came to into a surgical for and then had to, had a complication and ended in an ICU, we’re not going to look at the staffing of the ICU. We’re going to attributed that back to the staffing of the first unit the patient was on. 

Just to give you an idea of the data that we have in our sample, as you can see, total hours are much higher in the ICU than they are in the acute care. And, about a third, a little over 20% of the nurse staff is, in acute care are LPNs. There’s almost none of those in the ICU. For aides, it’s 16%, and again, almost none. And, 3.1% of the hours in acute care are contract nurses, and that’s 1.7 in ICUs. But, one of the things that you see is that most of the time, there’s zeros, but then there are times when this can, the contract nurses can flip up a fair bit. So, there’s a fair bit of variation in that. The percent of the nurses with a bachelor’s is about 40%, which is fairly high, and it’s little higher, almost 45% in the ICUs. And, VA actually has pretty good turnover rate, just as some measure of this, the percent of nurses that have been on the unit at least five years was almost 40% in the acute care unit and almost 50% in the ICUs. And, for anybody familiar with the nursing environment, that’s actually fairly good retention. 

The empirical model that I’m going to present here, we’re using length of stay as the dependent variable. We have nursing hours, skill mix, which is the percent of aides and LPNs. We have variables for tenure and other measures of human capital, like education. We have contract nurses. We look at the number of admissions in the month, because the admissions increase nursing work load. We control for the DRG, we control for patient age, elixhauser, we control for if the patient was in a surgical DRG. We have month effects, we have unit—the lamda is a unit-level fixed effects. And, I will note here that the results are essentially the same, if instead of using length of stay as the dependent variable, we use length of stay divided by expected length of stay where the expected length of stay is the mean length of stay as the DRG. So, essentially, you pull alpha 6 out of the model and put it over there, and the results are essentially the same. And, this is just a conception a little simpler to present. 

Summary of this, when we did the, in our AHA paper, is that staffing matters. RN affect is bigger than LPN or aides. That’s consistent with previous literature where the first paper that has shown that tenure on the unit matters, and depending on the specification, the effect of increasing average nurse tenure on the unit is about 1/3 to half the size of the HPBD effect. There’s no gain from adding contract nurses. In other words, what that says is that contract nurses are less productive. The bottom line is there was not gain in safety if you add more contract nurses. And, so, and that’s consistent with a story that we’re telling in terms of both contract nurses and tenure, that essentially, they’re nurses in an unfamiliar environment, so they aren’t as productive. We didn’t find any effect of bachelor’s versus AA RN degrees, once we controlled for experience and unit tenure. I will note that all three of those variables are somewhat collinear, and when we explored that, the education effects were the weakest of those three. And, the tenure effects for unit averages go up to about 10 years. 

I’ll also note that with low event rates, most of the estimate, when we were looking at mortality or PSI, were in the expected direction, but not statistically significant. We got some results that were significant when we combined, for a combined endpoint of a PSI on mortality. 

Now to move to the main point of just this all really background of where we’re coming from, to really the comparison of the methods, and that data gives us all kinds of combinations. I’ve outlined all these results. I’m going to subset the results in the slides and just present the results for total nursing hours, share of LPNs, share of aides, and share of contract nurses. That’s just to make it simple. We’ve run these results, comparing this with all of the different variables and we do find variation in the others as well. 

So, this first slide, I’m going to show it in chunks and pieces here. First, this is the fixed effects model, acute care units, monthly versus annual data, dependent variable length of stay. And, as you can see, we have, if you just use the—it’s looking at the unit, and if we treat the, we have monthly data for the unit versus annual data for the unit. When we look at total nursing hours, the effect for the annual data is about half of the effect of the monthly data. We get a change in the opposite direction where the effect actually gets bigger for LPNs, and bigger for aides, and the contract nurses is about the same. So, again, just moving from a month to a year, you’re getting some difference in findings, and it’s not always in the same direction. And, one of the things you can think about when you’re moving from a month to a year, is you’re suppressing a lot of variance and things can happen. I mean, you can have, in terms of a mean, if you were one unit that was, one month that was particular bad in terms of your staffing and you had bad things happening and everything else was okay, that would partly get masked in the annual data and you detect that in the monthly data. 

This is the same comparison for ICUs. Again, we see a fair bit of change between the monthly and the annual data. And, in this case, the effects are all smaller with the annual data compared to the monthly data.

Now, this next one is comparing hospital monthly versus annual data. So, I’ve aggregated the whole hospital. Again, I talked about how that may not be optimal, but again, I’ve just done this, and again, you see, even if you’re just looking at hospital level data, month versus year, you get differences. And, in this case, you get differences that are changing in different directions. So, I think it’s quite clear, just from this little example, that using monthly versus annual data, you get very different results, and that this is a potential of explaining some of the differences that are out there in the literature. And, that if you were to conceptually think about, the monthly data is better. You might even want to move to even less than monthly in terms of the proximal associations. 

This is more of a summary here, where I do acute month, acute year, ICU month and ICU year. So, I’m just combining them to show, these are the estimates I’ve showed previously, to show that there’s a lot of variation and to highlight the fact that there’s big differences between ICUs and acute care units. And, one of the things you notice is that, well, they don’t use many of them. When they do use them, that using LPNs and aides has an adverse effect in the ICUs, which is not that surprising, given the critical nature of those patients. 

This next one shows the difference between fixed effects and no fixed effects. And, I want to pause here for a minute and explain the conceptual difference between these, in that a fixed effects estimate, what you’ve done is you’re basically powering the estimate off of the variants within each unit, compared to their normal mean. And, when you do this, you also control for all of the time and variant factors that could affect outcome, that are not controlled for in a standard cross-sectional analysis, which is what the no fixed effect is. And, think about differences in physician quality as just an example, that will be controlled for in the fixed effects estimate and will not be controlled for in the, when you don’t used fixed effects. And, it could be other things like the culture of the unit, the quality of the management of the unit. There’s a whole host of things that could affect outcomes in other dimensions that aren’t controlled for when you do not used fixed effects.  The flip side of that is that fixed effects are only looking at the marginal effects compared to differences from your average, from each unit’s average. And, so they do not make any comment about high staffing versus low staffing. But, I think the point from this here is that as you look across these estimates, is that there is a fair bit of difference. And, I think the one that is really worth noting is if you look down on the bottom row, in the fixed effects estimates, we show that adding contract nurse, if as you increase the share of nurses that are contract nurses, you get an increase in length of stay. And, without that, you actually show that adding contract nurses is associated with reduced length of stay. And, one of the things that is really important here is why are the contract nurses being used, and those unobservable unit level effect that could be affecting that. And, this, I think that this one thing, that one row right there explains why Linda Aiken’s papers show that adding contract nurses is associated with better outcomes, and we’re showing that adding contract nurses is associated with worse outcomes. Here’s same data, using similar, not exactly the same methods, but somewhat similar methods, we get the findings, and it’s the unobserved heterogeneity, if you will. 

Moving on here, this is fixed effects versus no fixed effects in the ICUs. There’s, again, there is some variance in the findings, and it’s especially for the results, not for total nursing hours, but for some of the other factors that are more sensitive to these estimation methods. 

Here, fixed effects versus no fixed effects using hospital monthly and annual data. And again, lots of variation in the results as we go from fixed effects to no fixed effects in addition to the month versus year variance. And, so highlighting that both of these differences are important.

The other thing that we did, just because the fixed effects estimates are based on—you can’t look at, compare levels—but, what we did is we divided the sample by quartile of staffing level, and then we estimated separate models for each of them. And, so smaller samples, some of the significance goes away, and if you look across the quartiles, the effects of adding nursing hours diminishes a little bit in the 4th quartile. But, some of the other estimates aren’t all that different. Look at contract nurses, it’s fairly similar. So, this is just to show that the results, while not perfectly robust, are fairly robust across the different staffing levels, and it’s not just a high versus low phenomenon. 

So, I think that in terms of the conclusions we can make from this analysis is that estimates of the effects of nursing staffing are very sensitive to data aggregation. And, most importantly, the point estimates are moving both directions in response to data aggregation. And, given that data aggregation masks variance, common sense or intuition would say that less aggregation is better, but, these data are harder to find. With the electronic record systems, it may be possible to get more of these data. I mean, Jack Needleman was able to get patient shift level data, but that was from only one hospital. And, to really study this, you need it from systems or lots of hospitals. But, I think that the evidence is pretty clear that aggregating data to the annual level is masking a lot of difference and should be avoided if at all possible. 

In terms of the estimation methods, I think it’s clear that there is sensitivity with respect to the estimation methods. We know in any of these studies that there’s unobserved heterogeneity. For those that are less technical, what I’m talking about is the fact that there are factors that are not observed in the data that we know affect outcomes, and that these things can be correlated, more importantly, that these things can be correlated with the staffing levels. A classic example of this is if you have unit that is not well-run, bad nurse management, so things tend to be dysfunctional, which will lead to worse outcomes. It’s also, nurses don’t like to work in those units, so there’s going to be more turnover, so you’re going to have less senior nurses, and you may have problems staffing it, so you would be short-staffed. And, so all of these things, there’s this underlying structural problem with the unit, if you will, that is the underlying problem as to why they have the short staff and stuff. And, attributing the short staffing, the bad outcomes to the short staffing are not a proper attribution. Because, a well-run unit may be able to, in some period of time, drop down to low staffing and still function without putting patients at risk. So, I think there’s a clear causal story and explanation as to why this unobserved heterogeneity is biasing the estimates, and that you want to be using fixed effects or some other method to control for that unobserved heterogeneity. 
Fixed effects estimates will address a lot of that unobserved heterogeneity, but the problem with those is that they only provide marginal effects. They’re showing each unit compared to its mean, what happens when staffing is about or below average. And, you do not get a direct comparison of what happens if you move from the 25Th percentile of nurse staffing to the 75th percentile of nurse staffing, and these data do not allow you to make that projection. So, there is need for some of these other comparisons, but you need to understand and be fully aware of how the estimation methods are affecting the results. And, I think that in general, in the nurse staffing literature, this has not been fully recognized.

In terms of reconciliation of differences and just aggregation and estimation method, we think explain the difference between our study and the Aiken studies like contract nurses, that it’s estimation method. And, I believe that in terms of that, that our estimation method is the correct one in terms of the policy, which is that contract nurses, use of contract nurses should be avoided. You want to try to, as much as possible, have regular staff. But, then the other implication is that it’s not that contract nurses aren’t bad nurses and that if you’re going to be short nurses, it’s better to have the contract nurse there. You just need to recognize that because that contract nurse is in a strange environment, you need to adjust for the fact that that will affect their productivity. And, that nurse should have a reduced assignment, and maybe some sort of a buddy or mentor to help her through so that she can provide the good patient care that she is probably capable of providing. It’s just that you have to adjust for the fact that she’s not, is in a strange environment. The same thing goes for new nurses and actually better units actually will have an orientation process and lighter assignments initially for new nurses to try to avoid this. I didn’t show here, but in terms of the estimates that I put up, but there are differences in terms of the BSN effects. And, I think that, I noted earlier that the bachelor’s versus associate degree nurse went away in our model, once we controlled for experience and unit tenure. And, this leads to a big warning flag in terms of this policy for huge expenditures to increase, to start requiring bachelor’s level nurses, because the effect of a bachelor’s level nurse can be attained with a couple of years of experience. 

The estimates of staffing hours are clearly affected by aggregation and estimation methods, and in conclusion, they affect some of the—we can explain the differences. 

There’s still much more to work. We’re in the process of integrating more data and doing more of the sensitivity to try to address this. But, I think that we have—this paper which I’m now working on, I think we can pretty conclusively demonstrate and explain by using a common dataset with these different methods, that a lot of the difference in findings that are reported out there in the literature are just due to differences in methods and data aggregation. 

That’s the end of my presentation, and I’d be happy to take any questions that people have. Any questions _____ [0:43:54]?

Unidentified Female:	There are currently no questions in the queue, so I want to encourage the audience, if you have any questions to go over to the Q&A panel and to type any questions in for Ciaran.

Ciaran:		And, I will note, I didn’t put the, I forgot to put the reference in the slide deck. If anybody—and given that the paper that I’ve referred to will, the main paper with our results is in the American Economic Journal, which is not exactly readily available in the biomedical literature. And, if anybody wants it, if they send me an email, I will be happy to send them the PDF. And, the easiest, because my first name is a convoluted spelling, if you just use first initial, last name @stanford.edu. 

Unidentified Female:	So, you mentioned at the beginning of your talk that there were, I guess it was certain states or maybe at certain hospitals that were considering mandating a bachelor’s degree for nurses. Can you talk about any other sort of policies that are being considered in terms of like minimum nurse education requirements or staffing ratios by hospitals?

Ciaran:		I think that California has minimum staffing standards, and I mean, there’s been papers that have been well-done that showed that it really didn’t, well, the law, they passed a law and the law increased staffing standards. But, it didn’t have any effect on patient outcomes that could be detected. Other states are considering some, these types of staffing regulations, and then the other thing is that there was an IOM panel who put out this recommendation—it wasn’t a firm recommendation, but it sort of hinted that we might want to consider the idea of requiring bachelor’s nurses. And, there’s a lot in the professional nursing organizations, there’s a lot of push for the idea of essentially eliminating the AA nursing degree. But, nothing’s happened yet. I think that even if the nurses all want to do this, and I mean one can make a case for it in terms of the fact that they, the bachelor’s nurse actually gets more training in science than the associate degree nurse. And, therefore, may have better understanding of the physiology, biology that are affecting the patients and thus be able to provide better patient care. This is, I mean, that could be especially true in critical care settings in the ICUs. But, that would, I mean, there’s significant policy implications for that in terms of the cost would be immense. There’d have to be a massive expansion of nurse training programs, and there probably isn’t the capacity to do it right away. And, the evidence we have out here is that the gain would probably be pretty minimal, once you use good methods.

Unidentified Female:	And, do you know were these policies a direct result of all the research on nurse staffing, or was it just sort of happening in parallel?

Ciaran:		Well, I mean, there’s always sort of been this sentiment within the nursing education about the idea was a bachelor’s better. And, then Linda Aiken had a couple of papers that, with her annual cross-sectional data that showed that education was associated with better outcomes, and that were published in high profile venues like JAMA that may have helped this. And, I think the fact that when you have better data and better methods, that effect goes away, leaves some cause for concern about pushing that policy. 

Unidentified Female:	Okay. Great. So, there’s a couple of questions that have come in on the queue. The first question asks, “What impact do you believe your findings will have on the magnet model and _____ [0:48:20] outcome? Are you familiar with that model?”

Ciaran:	 	Okay, well, for those that aren’t familiar with the model, the magnet model is essentially there’s a bunch of standards, both in terms of staffing and in terms of nurse empowerment in terms of the hospital’s commitment to nursing as a quality of care impact. And, many of those, the factors that go into magnet are really those unobserved factors that we’re controlling for. I don’t think that—this is my own personal take, not my methods—is that the important thing is not so much the magnet status, yes or no. Because, there are all kinds of different dimensions to that, as it is the commitment of the hospital leadership to ensuring that nursing has the resources they need and the support they need to provide good nursing care and that that clearly has an impact. 

Unidentified Female:	Okay. So, the next question asks, “Nurses change their education while working. How did you account for this?”

Ciaran:		In our data, we can observe when—because we have the payroll data, and when you get, if you move from an AA to a bachelor’s nurse, you get a bump in pay. And, so that shows up in the, will show up in the payroll data and there’s actually an education field that will change and we screen for that in terms of changing over time.  So, if a nurse had been an AA RN and went back to school, once she got the bachelor’s RN, that would show up on our data and would be reflected in our estimates. Now, we wouldn’t, I mean, that process takes time, so that nurse might be, there was a period of time when we had sort of a partial measurement error that we can’t control for. 

Unidentified Female:	Okay. The next question asks, “Was there any control with contract nurses if the contract nurses were assigned to certain units to fill no-shows versus contract nurses who are randomly assigned?” 

Ciaran:		We could just use, all we could observe was the number of hours of contract nurses used by the unit each month. And, we couldn’t differentiate as to why they were using contract nurses. 

Unidentified Female:	Okay. Another question asks, “You mentioned that the fixed effects models only showed marginal effective nurse staffing. What models do better in this sense?”

Ciaran:		Basically, there isn’t a good answer to that one, because the models that can compare the high versus low don’t control for the unobserved heterogeneity that we know is biasing it. And, I think that you can estimate these other models, and if you estimate the models both ways and then estimate the models like we did within _____ [0:51:49] and so on or quartiles so that you can really try to parse apart and understand what’s going on and maybe understand what the bias is. But, the bottom line is I don’t think you could just use one estimate to try to estimate what is the gain from going from low staffing to high staffing. You have to use some combination and make projections.

Unidentified Female:	Okay. So, the next question asks, “How can you generalize state level data to the nation?” 

Ciaran:		State level data to nation. I don’t understand that question. I mean, because we were using data from the entire VA system in our estimates. So, they’re from the whole country.

Unidentified Female:	And, then also you were controlling for factors in all different hospitals, _____ [0:52:47] hospital factors that you were controlling for.

Ciaran:		Yeah, the fixed effects controlled for that. 

Unidentified Female:	Okay. So, another question asks, “How did you address the multi co-linearity of unit tenure, RN experience and higher education? For example, if you entered education last, would the others drop out rather than the other way around?”

Ciaran:		We ran a competing horse race, if you will, trying to model with various combinations, and if you entered just one of them, unit tenure’s the most important, followed by experience, then education has the smallest coefficient. And, we experimented with all different possible combinations, and education clearly has both the smallest effect and in some detailed playing around with the data, is the one that should be dropped out. 

Unidentified Female:	Okay. So, that was it for the questions in the queue. If anybody else has any final questions they want to ask, I encourage you to type in your questions. One comment about the magnet program, a person commented that in many non-magnet hospitals nurse pay is no different based on education. 

Ciaran:		Okay.

Unidentified Female:	A comment that they wanted to state. 

Ciaran:		In the VA, it is. 

Unidentified Female:	Okay. In the follow-up question, a person asks, “Is that effect a result of level of measurement, going back to the multi co-linearity question and entering in those factors one at a time, unit tenure or  _____ [0:54:37] higher education?” 

Ciaran:		I’m not sure I understand the question, but…

Unidentified Female:	Okay. So, I’m not sure I understand the question either, so, yeah, you gave out your email address, so if anyone has any more detailed questions for Ciaran, I encourage you to contact him. Do you want to say any final words?

Ciaran:		No, thank you for attending and happy to answer any follow-up questions if someone has them. I think nurse staffing is an important issue, and we just need to get it right in terms of the policy. 

Unidentified Female:	Thank you so much, Ciaran. We really appreciate you putting the time into this presentation. For the audience, I’m going to close the session in just a moment. When I do that, you will be prompted with a feedback form. Please take a few moments to fill that out. We really do read through all of your feedback. Thank you, everyone, for joining us for today’s HHR&D cyber seminar and we hope to see you at a future session. Thank you.
+
[End of audio]
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