Emily:

I'm Emily Kumler and this is Empowered Health.

Dr. Kalager: I think we need to wind back and understand what our perception
about cancer is. We have long learned that cancer is a deadly disease. It's
devastating. It may kill you. And we have tons of examples of that. That's why
we started mammography screening thinking hmm, if we could detect the
cancer earlier, you know, we could save lives. But then we didn't realize that
cancer could be a whole conundrum of different diseases. And by screening we
have learned that some of the cancers will not progress1. The way we have
understood this is based on statistics, based on the numbers of tumors that we
find when we do screening. So what we thought would be that, okay, we do
screening, we find a lot of cancers earlier. Hence we prevent the cancers from
being diagnosed at a later stage. So we thought that what we saw in the
beginning was just what we would expect, that we find a lot more cancers with
screening than we do without screening. But then as the years progressed, we
didn't ever see a reduction in the incidence of breast cancers. 2We started to
think "hmm what's going on here?"
Emily:
That was Dr. Mette Kalager3 who is a professor at the University of
Oslo in Norway, but she's also a medical doctor and a former breast cancer
surgeon. She is going to talk to us a little bit about how she came to study
mammograms as an effective or ineffective tool in detecting breast cancer. So
this topic is wildly misunderstood. In a 2014 New England Journal of Medicine
article, they purported that American women think that their risk is double of
dying from breast cancer if they do not have a mammogram4. So we wanted to
really look into what do mammograms find, are they an effective diagnostic tool
and why is there so much controversy about this? In the past few years, there's
been a lot of talk about over-diagnosing breast cancer, which is something that
I will take to task later in the episode because I think that word is actually not
the right word. It's either the test is effective at finding cancer or it is not. And
then I think a secondary question is, are we treating breast cancer properly or
cancer in general, properly or not? And how do we differentiate between one
kind of breast cancer and another kind of breast cancer? So we're going to get
to all of that, but we're going to start by listening to Dr. Kalagar explain how she
came to be interested in this topic.
Dr. Kalager: So it goes way way back when I was resident in breast cancer
surgery at a local hospital in Norway. So the hospital was part of a
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mammography screening program in Norway5 and most of Europe has, in
contrast to the U.S., we do have screening programs where every woman is
invited to mammography in the age 50 to 69. And that program was
implemented into the hospital where I was a resident a long time ago. Part of
the program in Norway was to organize breast cancer treatment6. And the
reorganization was that every doctor working with the breast cancer patients,
all from the radiologists, pathologists, oncologists, surgeons, and the nurses
involved in treating the patient we're having multidisciplinary meetings every
week where we discussed every single patient. And this was a contrast for me
as what we did previously because previously we didn't really talk to each
other. Each specialty did their thing, and we never discussed it. And I was
sitting there as a young doctor thinking, Hmm, this is very interesting. I wonder
if this has any influence on life expectancy. So that's sort of how I got into it and
got interested in the whole field of mammography screening. And then, with
time, I was asked to be the head of the screening program in Norway. Part of
my job was to evaluate the Norwegian screening program, and that's how I got
into research on breast cancer screening.
Emily:

So what have you found?

Dr. Kalager: So what we found in the Norwegian program is, first of all, we've
found that these multidisciplinary teams actually save women's lives. So we
found a 20% reduction in breast cancer mortality for all women who were
treated by these teams of doctors instead of just single doctors working by
themselves. So that is one part. And then, we evaluate the screening program
per se, including these multidisciplinary teams, including taking mammograms.
And we did not really find a great reduction in breast cancer mortality. So their
reduction was 10%, which is a very difficult figure to understand what it is, and
we've found a substantial amount of overdiagnosis. Most women ask me what
is overdiagnosis7? I don't really get it. Overdiagnosis is really detection of
breast cancer that you would detect by screening that would never progress to
give you symptoms or to kill you if it were untreated.
Emily:

So why don't we call it overtreatment?

Dr. Kalager: Because you detect it. So the difference between overtreatment is
that you treat something, for example, ductal carcinoma, we treat it with too
much, let's say radiation, that's overtreatment. But this is over detection means
that these cancers really don't need to be treated. But since we don't have a
marker, who can tell us whether this is an over-diagnosed cancer or not, there
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is no way of knowing that this is an over-diagnosed cancer. So we treat as it is
a cancer that would progress.
Emily:

And then you sort of retroactively look back at it.

Dr. Kalager: Yeah. And that's the difficulty. You sort of have to understand that
when you accept going to mammography screening, your chances of
over-diagnosis is a certain percentage and you can't avoid it. I don't think you
can afterward say, well, I don't think I want treatment because we have seen
that treating breast cancers will benefit your life or your life expectancy—will
increase your life expectancy.
Emily:
I feel like this is the crux of it. Right? And this is partly why
everybody's so confused.
Dr. Kalager: Yes.
Emily:
It is sort of one of those things where, how do you know? If we
take one of the ductal carcinoma in situ8, which we're going to just refer to as
DCIS from now on, and we look at that, that does sometimes spread to
invasive cancer. It's not like that's always benign. So how do you differentiate?
Dr. Kalager: So if you're talking about ductal carcinoma in situ, DCIS, that is
not cancer, that is a premalignant lesion. It seems to be a risk factor of breast
cancer later in life. So that's why we treat it.
Emily:
And that's only found with mammograms, right? There's no other
way to find that?
Dr. Kalager: Well, I wouldn't say only, I mean medicine is in the sense that you
can never say it's just this, but it is mostly found at screening mammograms.
But some women actually will also find them themselves. I have had several
patients who have felt that, Oh I have something in my breast, I feel there's
something there. And we have taken a mammogram, and we've seen that
there is a ductal carcinoma in situ. So this is associated with mammography
screening, but it's not only diagnosed at mammography screening. Another
problem that we need to distinguish is that mammography screening is a test
where you don't have any symptoms, you feel fine and then you go in and you
take a mammography and you use the same technology, the same x-rays if
you have a symptom. So everything is really mammography. So I think we
need to distinguish between mammography versus mammography screening.
And by mammography screening, we mean...
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Emily:
So like I turned 40 and, you know, the first thing the doctor says is,
have you had your mammogram yet?
Dr. Kalager: Right. That is screening
Emily:
And so explain to me a little bit in terms of the statistics, why that's
an important thing to separate.
Dr. Kalager: What you should do if you have a symptom in your breast is to get
a mammogram because it can diagnose. That's the only way, or not the only
way, but that's the first way that we would diagnosed a cancer. You could use
ultrasound9 and you could use MRIs10 and you could do computer tomography
11
, a different tests. You could use different tests to diagnose breast cancer, but
if you have a symptom you should go and have a mammogram. But this is very
different from if you're healthy and your doctor tells you, well, yeah just in case
you should go and have a mammogram, because your risk of over-diagnosis,
it's much, much higher when you do screening. Then when you do have a
symptomatic examination of your breasts, let's say, let's just chat in general talk
about the possible harms of mammography screening. One of the harms that
has been emphasized a lot is false positives12. False positives is when you
have a mammogram and the radiologist says, well we found something on the
mammogram, it might be cancer. It might not be. You need to come back for
another mammogram or ultrasound or biopsy. So then after you have been
examined with this test and evaluated, the test had been evaluated by doctor,
you find that no there was nothing wrong. It was just something that we cannot
explain what it was, but it was not cancer. So that's false positives. And then
over-diagnosis is a diagnosis of cancer. So you're actually finding cancer, but
this cancer will not lead to any symptoms or would not lead to your death.
Meaning that just by calling it cancer, I think that's where we are confusing
women and patients. Some have suggested to call this a insignificant lesion.
Emily:
Well why don't we call it like a benign tumor or something that
would be similar to other areas of the body?
Dr. Kalager: Yeah, that would be a good idea. If we had a marker, if we could
by looking at it in a microscope or by testing it with some marker, we could say,
Oh, this tumor is, it's an over-diagnosed or this is a benign cancer and another
tumor is a malignant cancer. But we don't have that marker and that's sort of
like a catch 22. So when you go and find a breast cancer, you cannot know
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whether this cancer is what we've called today, over-diagnosed, or whether this
is a real cancer.
Emily:
In terms of this idea of over-diagnosis, you're finding cancers that
would never metastasize theoretically, right. And not kill. How do you know that
part?
Dr. Kalager: No. So you don't at the moment when you diagnose it, that's why
when you find a tumor at a mammography screening, you have to treat it. So
that's too late, then it's too late. Then you just have to let's say comfort yourself
and say, okay, I have to go through this. I cannot not treat it. There are some
studies, however, that will offer less treatment for the DCIS, the precursor of
cancer. And to see whether that is one way of sort of minimizing the harms of
mammography screening by treating the tumors less than you needed to
before. But we do not have any data from these studies yet, so we don't really
know.
Emily:
And so how are we basing this information on this idea that we're
not that theoretically, statistically at a population level, these would not result in
deadly cancers.
Dr. Kalager: You mean how we studied it or how do we know or..?
Emily:

Yeah, both. I guess.

Dr. Kalager: So as I said, we cannot, on the [?] tumor level, we don't really
know whether it's an over-diagnosis cancer or let's say benign cancer or
malignant cancer. We don't know. That's why we treat everyone. So when it
comes to the population, and the reason why we know there is such a thing as
over-diagnosis is because we see the explosion of cancer incidents. Once you
started screening, it happens with mammography, it happens with prostate
cancer13, it happens with thyroid cancer14. It has a study of neuroblastoma in
Japan, in children, they found the same thing.15 So that's why women need to
be informed about this concept and women and people, I guess, this doesn't
only apply for women because you have the same problem with prostate
cancer as well. So people need to understand that there is a risk with breast
cancer screening that you can find cancers that would never have progressed
to give you any symptoms or cause death at all. You'll find lesions that are
benign, but it looks like cancer.
Emily:
But I had a patient level and as a surgeon yourself, I mean like
that becomes so difficult, right? Because there are cancers that are found early
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that are treated, that do save lives. And so how do we, on a patient level, sort
of make this distinction.
Dr. Kalager: So once you're a patient once and by patient is that once you
have the breast cancer diagnosis, you need to treat that woman. I've had
several of these patients and I always have to comfort them saying, well you
know, when people are worried is this an over-diagnosed cancer? And I said,
you cannot really think about that now we need to treat you. So you need to
make a choice before you go to screening. Once you've decided that the
benefit is higher than `the harms for me, you have to forget all about
over-diagnosis.
Emily:
And so when you're talking about patients making this decision for
themselves, you know, obviously things like family history are probably
important, right? Are there other things like that that you would weigh more
heavily towards saying, you know what, you probably are somebody who
should be regularly screened versus somebody who should not.
Dr. Kalager: Well, there are genetics. Some families that have some genetics,
like your BRCA genes16. These women are recommended to undergo
screening. I would never recommend against screening for these women, but I
would like us to be more informed about the benefits and harms before we
screen the average 40 to 50 or 50 to 69 or 60 to 69 to 70 year old women. So
we need to inform people so that they can take or make their own choice. And I
know that sounds very like, I don't care as a medical doctor, but I think here we
are in a very complex area and where we have had for several years we have
been informed that screening helps, you know, early detection helps and just
the recent maybe 10 to five years that we have started to focus on, okay, there
are harms besides the false positive and false negative tests and psychological
distress or whatever you think is a harm. And its the harm of over-diagnosis.
What is interesting when you look at the randomized trials, which is sort of the
best evidence that we have, we find that although mammography screening
reduces deaths from breast cancer, it does not reduce overall death. So I keep
wondering what are we doing? Are we saving people from breast cancer but
we are killing people because of treatment and let's say they die of heart
attacks or something because of treatment. Since we do not find a reduction in
the overall death between those who have undergone mammography
screening and those who have not.
Emily:
Well I was also, when we were sort of crunching some statistics
over here and looking at the specificity and sensitivity and all that stuff, which I
generally get very confused about.
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Dr. Kalager: Yeah that's hard.
Emily:
But it seemed like about one in six people who get a mammogram
who have cancer will not find it with that test, which also seems pretty
outrageous. And so when you look at those statistics, just the numbers, it's
about the same percentage of the general population. So like if you were to
take a hundred random people and have them, you know, walk into your office
and say, okay, two of you have breast cancer, it's about the accuracy of the
test being unplugged. Right? So we could unplug the machine, which sounds
nuts, right? That this is the gold standard screening test. And from a statistical
perspective, it's incredibly, I mean it's like, you know, it seems to me like this is
really poor in terms of the results that it finds. Then on the patient level, you
think, well everybody I know who's had breast cancer has found it on a
mammogram. So that then anecdotally kind of clogs my statistical brain.
Dr. Kalager: Yeah. And then you have to remember that, well a lot of these
women will be over-diagnosed and they will be the living example of how good
the health system is and they will survive their breast cancer, you know,
because they would never die from it in the beginning. And that's the stories
that you hear. So by doing this test, you increase the incidence rates. A lot
more women will have a diagnosis of breast cancer and you will hear success
stories because these cancers would never have bothered you in the first
place. And of course then you're going to survive the cancer. So you have to
remember when you hear about all these women who have been saved by
mammograms, you could also think that, I wonder if that was a cancer that was
over-diagnosed or not. So when you look at a thousand women who are
screened for 20 years, 15 of those thousand women will be over-diagnosed. So
you will find 50 cancers altogether among those thousand women and 15 will
be overdiagnosed.
Emily:

It's significant.

Dr. Kalager: Yes, it is significant. And then you save two from dying from breast
cancer and you don't save a life in the sense that you would think, but two less
would die of breast cancer. But if you look at the statistics, you do not prevent
people from dying. They just die of something else. Meaning that two more will
die of something else.
Emily:
Right. And unfortunately we do know that chemo and radiation
causes cancer. Right? So like the treatment is causing the thing you're trying to
stop or prevent. So I think that harm is not well understood either.
Dr. Kalager: No. And I agree. And we haven't really studied this. And this is
very hard conceptually. When I first heard about over-diagnosis, I thought, no,
no, no, this is cancer that this is insane. This is just playing with statistics. or the

numbers. I mean this is just, it can't be true. And then I started looking into the
numbers and I thought, Hmm, I don't understand. The only explanation I can
find that can explain this huge increase in incidents is over-diagnosis. And then
you saw a pattern for prostate cancer as I said, and for thyroid cancer as also
as I said, and then for malignant melanomas. And then you see this, this whole
industry finding and trying to find cancers earlier. And what I've landed on for
myself is that screening cancer with tests that detect cancer early have all the
problems with over-diagnosis and then over treatment because you are treating
the over-diagnosed cancer and then you might die over the harms of
chemotherapy or radiation. And then you have another test, let's say you use
for colonoscopy or for cervical cancer, where it's like a more preventive test
where you find a precursor of the cancer and you remove the precursors. So as
a result, you reduce both the incidence and the mortality from cancer. What I've
seen on the statistics so far is that those tests, the preventive screening tests
may have a very good benefit/harms ratio, meaning that the benefits outweigh
the harms. But for most early detection tests, I'm now talking about the general
population, not specific. If you have a family history or not a family history, I'll
come back to that. But if you have a gene like say the BRCA gene, I'm not
talking about those people. I'm talking about the average risk person. So when
you said family history, so if you have had mammography screening, let's say
for the last 30 years and you have 15 out of thousand people who are
over-diagnosed of course that's going to be also influencing the family history.
So just by that.
Emily:

Oh yeah, that's, I hadn't thought of that.

Dr. Kalagar: No. Your mother and her sister who had a cancer that was
over-diagnosed detected by screening and then people say, oh your risk is
probably increased. So they will recommend you to undergo even even more
screening. So this is like a vicious cycle that's very hard to stop and when you
look at the whole industry behind this, you know this is people are bread
feeding their families.
Emily:
We talked to Dr. Kopans17 who was at MGH in Boston and you
know is a Harvard guy who is very pro mammograms and he is obviously been
involved in screening and he really pushed me to say think about the people
and ask them what their funding is and all this stuff about people who are
saying don't get screened because he was like they don't want to pay for it,
they don't want to save women's lives. Do you have any conflicts of interest or
any funding sources that we should know about?
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Dr. Kalager: So my mammography screening, that I do, was funded by the
Cancer Registry in Norway18 who is responsible for the screening program, who
is really pro screening, really recommend screening. For other studies that I've
done it's been financed through the Norwegian Research Council19 and I've
been working as a breast surgeon. I haven't done that in some years, but it's
always been a public healthcare system without any incentives in how many I
do, how many operations I do or treatments that I do. And I've been the head of
the mammography screening program in Norway and now I'm a professor at
the University of Oslo and I don't have any associations with any industry
financing.
Emily:
Yeah, no, it's just so hard because I think, you know, from the lay
person's perspective, it's like he would probably say about you that like, well
the government doesn't want to pay for this. Right?
Dr. Kalagar: But it does in Norway.
Emily:
But it does in Norway. And I just sort of think like if we, again, it's
like that's why statistics are so important, but then you look at the statistics of
different things and you realize that there's a lot of manipulation that can go on.
Right. And the all cause mortality stuff becomes kind of fuzzy because as you
said, people get treated and then they die of other things.
Dr. Kalager: Yes. And then you're not counted in the statistics that you're
looking into. So if you're only looking at breast cancer death, you are not
counting everybody who dies everything else.
Emily:
Even the person years stuff drives me crazy. It all feels like, why
can't we just talk about the raw number?
Dr. Kalager: And some researchers tried to make it simple. I mean, you have
the New England Journal for the last, I don't know, five or ten years been
publishing studies where they really look at statistics that's not manipulated.
You see the raw rates where you see over time what's going on. And I think it's
hard to say that there is anything manipulated in those statistics. And that's why
I think that's very valuable. Then maybe something that when you are a
laypersons should look into. So what is the statistics? What does it say? What
does it mean? And there are some good papers in the New England Journal
evaluating trends in breast cancer incidents and mortality from the 70's until
today, published in the New England Journal of Medicine.20
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Emily:
We also wanted to see if there were any really good sort of
longitudinal studies that compared one cohort of women who got
mammograms to a cohort of women that didn't get mammograms, which sort of
sounds crazy cause the idea of randomizing women and saying to one group
like you're not going to get a mammogram is something that I don't think we
could ever do in the United States but it turns out they did this in Canada, so
from 1980 to 1985, 89,835 women were divided into two groups. One group got
mammograms, and one group did not, but they did get annual physical sort of
checkups or self-exam. They were told to do sort of self exam, breast checks.
That study was followed up 25 years later, which was 2014, and so we wanted
to talk to the senior author on that study which was called the 25 Year Follow
Up for Breast Cancer Incidence and Mortality of the Canadian National Breast
Screening Study21, which was a randomized trial screening.
Dr. Miller: My name is Anthony Miller22. I'm a professor emeritus, that is
retired from the Dalla Lana school of Public Health at the University of Toronto.
I am a cancer epidemiologist. I've done a great deal of work on cancer
epidemiology, causes of cancer. I have advised the U. S. National Cancer
Institute23, the World Health Organization24 and served on a number of
committees and working groups of the International Agency for Research on
Cancer25. I became interested in the possible ill effects of radiofrequency
radiation because I did some studies on electromagnetic radiation, the effects
of electric and magnetic fields in the occupational circumstances in the 1980s
in Toronto.26 We did a study of childhood leukemia at that time and we found
increased risk for workers of those who entered a strong electric field and we
found increased risk of childhood leukemia in children who had poor wiring in
their homes27, which caused exposure to magnetic fields. And then in 2011, I
was an expert advisor to the International Agency for Research on Cancer28
and I reviewed all the data that had been collected for the agency's review of
radio frequency radiation in 201129 and I decided this was something I had to
be involved in. Since then, I have become an expert advisor to the Canadian
Association for Safe Technology30 and the E
 nvironmental Health Trust in the
31
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Emily:
Talk to me a little bit about what you have sort of come to learn or
come to realize about the impact of mammography on death, I guess on cancer
deaths specifically. We have your, which we'll link to in our show notes, BMJ
article32, looking at this longitudinal study that you were a part of.
Dr. Miller: Yes. Well I initiated that study in the 1970's there was a great deal
of discussion in Canada as well in the U.S. at that time of the possible role of
mammography. I served on committees in Canada and the U.S. reviewing what
was going on at that time. And I decided that we needed to do a better study.
The U.S. decided to do what they called a demonstration project of breast
screening in 28 centers across the country33, but they used cancer control
funds and they were not able to turn this into a research project, although at
one stage, other epidemiologist Alan Morrison34 who unfortunately
subsequently died, his colleagues tried to evaluate what happened and decided
there may have been a reduction of breast cancer mortality as a result of the
screening, but they were not certain. So we decided to evaluate in Canada the
role of mammography screening over and above breast examinations.
Dr. Miller: Recognizing that at that time in Canada, treatment had
substantially improved compared to the previous decades. We followed these
ladies, nearly 90,000 for 25 years, although we evaluated the impact of the
screening, which went on in each women for four or five years. Yeah, seven
years after initiation of screening, 12 years after initiation of screening. And
then 25 years after initiation of screening, we could find no evidence that
mammography reduce breast cancer mortality and when we compared our
study with the major study which has influenced most countries in introducing a
breast cancer screening that is the Swedish Two Counties study35. It was
immediately apparent that the major difference between our studies was that at
that time in Sweden they we're not using modern adjuvant chemotherapy after
breast cancer diagnosis, whereas we were in Canada, as the leaders of breast
cancer in Canada had all participated in the U.S. Studies, which had
established the value of adjuvant chemotherapy.
Emily:

Meaning that that has a real impact on survival rates.

Dr. Miller: Absolutely. When you look at the mortality from breast cancer, it's
apparent that after the introduction of adjuvant chemotherapy in both the U.S.
and Canada, around 1980 there's been a major reduction in breast cancer
32
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mortality.36 But this in my view, is not due to screening. Though many
radiologists would like to believe that it is due to the good modern treatment
adjuvant chemotherapy after breast cancer surgery.
Emily:
So I'm so glad you've brought this point up because I think some
of the confusion, certainly that I have had, and I'm sure some of our listeners
will also relate to is the word over-diagnosis is sort of a complex idea. Right?
For me, I sort of feel like a test is positive or negative. It's black or white. It's
there or it's not. And so how can you over-diagnose something? To me, the
more that I've gotten into the research on this, the more I feel like, it seems like
it's an over-treatment. Like we are treating cancers that maybe don't need to be
treated.
Dr. Miller: That's absolutely correct. As we increasingly for many different
cancer sites use screening tests, we discover cancers that in fact were
quiescent. They are true cancers. That's what they look like when you take
them out and they're examined under the microscope by a pathologist. But in
fact, they are not, they're just staying there. There is a sort of quiescence of the
cancer as if the body is keeping these cancers under control, they're not
growing and they would not have grown and killed that person in that person's
lifetime. And so essentially we are screening tests which are increasingly
sensitive, are finding these cancers which are not, were not destined, if
untreated, to kill a woman in her lifetime. And we have the same phenomenon
in many other cancers, prostate cancer, particularly in men.
Emily:
But so I think part of the reason that this so confusing or complex
is that it's based on a sort of a retroactive analysis, right? Like how do we know
that the cancer wouldn't ever metastasize?
Dr. Miller: Well, the reason we are able to determine that is that we find all
these cancers in excess in the screen group compared to the control group.
And in our study, there was no difference in breast cancer mortality, but these
excess cancers which were found, you can quite readily determine, analyze
the, comparing the groups the extent to which they comply with the definition of
over-diagnosis. In fact, pathologist's don't like over-diagnosis cause they say
we've seen it and it's a real cancer. In fact, what they prefer is the term over
ascertainment. But over diagnosis is to become really too common in parlance
to ignore. In fact our analyses of over-diagnosis- in the Canadian national
British breast screening study demonstrating that a large number of the
cancers found by mammography that were not detected by the breast
examinations are over-diagnosed. So that if a cancer is found by
mammography and you cannot detect it by a good breast examination, there's
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a very good chance that's over-diagnosed and doesn't need treatment. Though,
of course, the mere fact that you've found it means you've taken it out.
Emily:
right?

Yeah. Well and so that would be like the DCIS kind of cancers,

Dr. Miller: In a sense. Yes. It's an extension of DCIS into what pathologically
appears to be an invasion, but in fact it's not going to kill the woman if it hadn't
been removed.
Emily:
But it does sometimes, right? I mean, DCIS does sometimes turn
into invasive cancer.
Dr. Miller: Well, it's not at all clear whether we're talking about just the
development of DCIS or the fact that in another part of the same breast,
another form of cancer arises and becomes invasive and it's very difficult to
distinguish this.
Emily:
Yeah, no, I know. And I think that's sort of part of what we're
struggling with in terms of trying to accurately get the information to women so
they can make their own choices about these kinds of screenings. But, so just
to go to your study for a minute, it sounds like during the course of the study
there were 3,250 women in the mammography group and 3,133 in the control
arm that both of which had breast cancer diagnoses during the course of the
study. And I think that's really interesting because that's very, I mean that's a
kind of beautiful in the perspective of doing a study where it's very or close to
being equal in each group. And so I was just curious like how did that work?
Some portion of the population in the study were told, okay, you're going to get
regular mammograms and the other group was told you're just going to do
self-exams. Is that correct?
Dr. Miller: Essentially what we did was by various means, we contacted
women in the population and we invited them to attend screening centers and
then we put them through a process called informed consent. This was largely
administered by the nurses who explained to them the study, explained to them
that whether or not they would get a mammogram would be determined at
random. They had no role in that. But if the woman agreed to come into the
study, they had a 50/50 chance they would get a mammogram. Otherwise they
would not. And everyone would be followed. And we followed the women who
did not get mammograms through their family physicians. We had good
collaboration from the family physicians as we had from the women. And then
we have good records in Canada of women who develop cancer and also good
records of deaths. We should collect it centrally. It's statistics Canada. So it was
not difficult for us to link our records to those as statistics Canada to determine
which women had developed breast cancer and which women had died of it.

Emily:
And it was about 500 and then 505 from each group that died. So
I'm mean again, very, very, very close. You know, I was so excited to find your
research because I feel like, you know, you always sort of want to have this
control group that doesn't have the intervention. And in the United States right
now, it seems like you turn 40 and your friends toast you with a glass of
champagne and ask if you've had your mammogram yet. So I don't know how
you would do a study of women who didn't have mammograms because it's
just so pervasive.
Dr. Miller: It would be very difficult now in the U.S. to do that. You can
evaluate different forms of mammography and that has been done and that is
informative. But to compare women who have mammograms with those who
do not it would not be possible to do a study like that anymore in the U.S. nor
would it in Canada because unfortunately the authorities, when we completed
the screening and the study, they had a meeting and they decided to initiate
screening programs without waiting for our results.
Emily:

So, interesting. How did you feel about that?

Dr. Miller: Well, when you spend a lot of time and effort doing a study and
then people ignore it, you don't feel very happy, I can assure you.
Emily:
Well, what do you make of that? Because I feel like there is this,
you know, there seems to be a real backlash against the research that is
coming out against screenings. And I as a, you know, reporter sort of become
curious in anything like that because you think, well, you know, are these
people all wrong or is this misunderstood in some way? Is this a threat? Right?
Like financially or otherwise? What is your sort of takeaway? Have you had any
kind of backlash against you or your work?
Dr. Miller: Not very much in Canada, but a great deal for the U.S. When we
published, we had a great deal of hate mail from the U.S. being accused of
killing women and such like, and some of it in fact came from the people who
were essentially earning a lot of money doing mammograms.
Emily:
The point of the whole podcast is really to get women information
so that they can make the best choices for their bodies. And one of the things
that I'm struggling with with this episode is this idea of sort of looking at
something from a population level and seeing what the trends are. And so we
looked at the specificity and the sensitivity37 of mammogram testing and we sort
of crunched some numbers to sort of understand the positive predictive value
and all that. And the test itself seems pretty terrible, right? I mean it doesn't
seem like it's actually a great predictor to the point where the comparative
analysis reveals that it's basically about the same as the general population
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statistics. So if you were to just randomly pick a little bit less than 2% of the
general population, it would be about the same as what the mammogram is
doing.
Emily:
So like just unplug the machine basically and randomly select
women who have breast cancer and you might be pretty close to the same
results. Now that said, on a patient level, it does seem like, you know,
everybody I know who's had breast cancer, they found it through a
mammogram. And so that becomes sort of hard to reconcile, right? Where you
sort of are like, okay, I understand that there's this over-diagnosis, we know the
treatment in this case causes the disease, right? So you do want to avoid that if
possible. And we know the standard of care is like you find it, you treat it. Do
you have any women in your life and like what do you sort of, how do you
explain this to them on an individual level?
Dr. Miller: Oh, well there's a number of women in my life. I have three
daughters, I have 10 granddaughters and so on. I've even got two great
granddaughters. Though they're nothing like the age which they would consider
mammography. No. And that when we talk about it, I tried to explain to them
that well, what we believe is more sensible than doing mammography is not to
do breast self-examination, as used to be taught on a regular basis, but to be
aware of their breast, to be aware of the consistency of their breasts. I mean, if
they feel anything at all, they compare that area of their breasts with the
opposite breast. And if they're all concerned, they'd go to see a physician who
is an expert in examining breasts. And one of the things that then happens
usually is a mammogram and mammography is good for diagnosis, but it's so
happens particularly in younger women that mammography will not detect all
breast cancers that need to be treated in younger women.
Dr. Miller: So if they find an abnormality which appears possibly to be breast
cancer and even if the mammogram is negative, they probably should have a
surgery and have a small biopsy and then make a determination as to whether
that is breast cancer, allow the pathologist to make the determination as to
whether that's breast cancer or not. It's important that we are aware that this is
what is now being recommended worldwide. I mean we know that
mammography is really only possible in a country which has good health
services and the people are afforded or can afford it or the government in our
case in Canada affords it. In many countries in the world breast cancer is still
the most important cancer in women, but they can't have mammography
screening. And what the world health organization is trying to teach is this form
of what we now call breast awareness. Being aware of the structure of their
breasts and if they find a change, see someone who is competent to examine
breasts. And not all physicians ,unfortunately, family physicians have been
taught to the standards to enable them to determine whether or not a woman

has breast cancer. But as I say, then other diagnostic tests can then be put in
place.
Emily:

And your study looked at women who were 40 to 59 years old.

Dr. Miller:

That's correct.

Emily:
And does that, does your feeling towards any of this change when
women get older?
Dr. Miller: I don't think there's any evidence to suggest that there's any
particular difference. There was one analysis which tried to combine the
various studies that were done in Sweden, which seems to suggest that the
benefit of mammography was largely restricted to women ages 60 to 69. But as
we have concerns over most of the Swedish studies, I don't think that should
be applied, generally. We recruited women age 40 to 59. Largely because we
felt this was the age group where there was a priority to investigate. We didn't
want to ignore all of the women, but we did find that the older women were
even within this 40 to 59 age group, the less they were prepared to consider
volunteering for our study. So I don't think we would have had much success if
we'd had an older age group.
Emily:
And how do you see the landscape changing from, you know, sort
of back in the 70's when you started looking at this to today?
Dr. Miller: Well, what's particularly changed has been the way the
radiologists have adopted different forms of mammography and the way people
have decided many people, not everybody to accept these, I mean types of
mammograms that were given in our study what are now called analog
mammograms. Digital mammography 38came in later then. Now there is a form
of tomography39 which evaluates breast cancer. But when I look at the studies
that have reported on these, it seems to me that what's happening is yeah,
detecting more cancers that would not have progressed. In other words, they're
increasing the extent of over-diagnosis. And I don't see any evidence from the
population studies that people are doing that mammography is responsible for
reduced death rates. And there've been a number of studies and to be
compared different areas of Europe, somewhere, mammography has been
introduced, others have, they hadn't. And these tend to show no particular
benefit for mammograms.
Emily:
And again I feel I just want to make sure that I have this really very
clearly explained and understood. This idea that there are cancers that would
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not have developed into metastasized cancers that would kill the woman is
based on looking at overall death rates of women who have died of cancer, of
breast cancer versus women who have not, or women who have been treated
for breast cancer versus women who have not.
Dr. Miller: It's actually not based on death rates. It's based on looking at the
occurrence of breast cancers in women who have not been screened
compared to those who have and seeing that there is this great access which
persists once you stop screening there still this excess as a result of the
over-diagnosis from mammogram.
Emily:
So just to explain that, I'm sorry to harp on this point, but I feel like
it's so important that we understand this. It's that if you look at one group of
women who have mammography versus the other group that does not have
mammography, you see there is a lot more cancer detected in the one that
does have the mammography. That's correct. Right?
Dr. Miller:

Yes.

Emily:
And then step two would be that that cancer that is detected and
then treated—probably, Right? In the mammography group—doesn't progress
because it's been treated. So that's where I get sort of fumbled up. I don't
understand how you can say it would have progressed versus it wouldn't have
progressed.
Dr. Miller: It's not looking at individual cancers. It's looking at the totality of
cancers and the occurrence of the cancers over time. And what happened
subsequently, I mean what screening does, even if there's no over-diagnosis, is
to bring forward the time of diagnosis of the breast cancer. So a cancer that
might have progressed being detected by the woman herself say at the age of
52 may have been found by a mammogram at the age of 48 so the time of
diagnosis is being brought forward four years. Well, when you compare women
who've been screened with women who have not been screened and look at
the pattern, the incidence of breast cancer, the rates of breast cancer occurring
in those women, it becomes apparent there's an excess in one group, which
isn't mirrored over time with the other group. So there's an excess in the
screened group and the other group not screened never catches up. So you've
got this excess as a result of screening.
Emily:
So just so as a hypothetical, let's just say you screen a thousand
women and five of them have breast cancer that they're treated for. And in the
other group you have a thousand women and two of them find lumps in their
breasts. I mean this is not based on like actual statistics, right? But just as a
sort of thought experiment. And so your point is the fact that you found more in
the mammogram group is symptomatic of finding rather than something that

would cause a problem because the ones that are self-diagnosed or found
through other means besides mammography have progressed...
Dr. Miller: It's not on an instantaneous basis. It's done on the basis of a long
term follow up. Because we have a long term follow up, were able to do this, do
this sort of analysis, longterm followup where initially that was screening and
then it stopped and later some of the women came into the mammography
programs in the country. And you could see that in terms of the trends and
incidence when there's still this major excess in the screened group, the control
group never catches up.
Emily:
And so if you're not looking at death rates, then how is that
determined? Because it seems to me like you'd find this and then the women
would be treated in one group and then the other group they might find it or
they might not. Right?
Dr. Miller: I mean, essentially what is collected in Canada is not just the
death rates, the deaths. It's also the cases and the cancer registers and so on.
Its essentially counting the cases year by year and filling them year by year and
can determine the cumulative numbers and the cumulative numbers in the
screened groups they're always in excess of the control group.
Emily:

And your study that that had very little impact on death.

Dr. Miller:

It had no impact.

Emily:
And then what about other screening like ultrasounds or MRIs? Do
you find those to be similar in the, in the regard of over diagnosing?
Dr. Miller: I don't think so. We don't have the evidence for MRI or ultrasound
in terms of screened group vs. controls. While they're essentially doing for MRI
is largely those women who are known to have inherited risk factors, genetic
changes, a BRCA I and II. They are providing them with the benefit of earlier
detection. Whether or not they are doing any good in terms of reducing their
death rates. We have no idea because that's just never been tested.
Ultrasound is useful to distinguish between, you know, those lumps which are
essentially cysts and therefore not cancer. And they can also help in resolving
some issues in women who have dense breasts40. This has become quite a
problem in the U.S. And Canada. But there still no evidence that either of these
approaches reduce death rates for breast cancer.
Emily:
One of the things that strikes me about this mammogram episode
is something that we come across fairly frequently, which is that we look at
these population based studies or huge statistical analysis and we can see that
40
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there's an effect, but when you're actually thinking about your own treatment or
as a doctor, you're thinking about how you're going to treat your patients. This
becomes something different. And I think this is probably why people refer to
medicine as an art form because you have to sort of look at the whole person
and think about what are their risks of developing breast cancer. And if you're
really at a high risk, whether it's genetic or some other environmental exposure
that you've had, then maybe you're going to decide that a mammogram is
worthwhile. If you're at a really, really low risk, then you might come up with a
different conclusion. And I think for me it's really interesting when we look at
these kinds of big trend models and we can see that there is an effect. Albeit
very, very, very, very, very, very, very small. Then how do we translate that into
our own lives? And I think you might feel super stressed out not getting a
mammogram because you might be worried about it and then in that case then
you might lean towards getting one. But as far as the efficacy of it being a good
test, I think we can pretty conclusively say it is not a good test. It misses cancer
and it finds things that are not cancer. And then it leads people down a path
where they're treated for aggressive metastasis kind of cancers when maybe
it's not. So we're going to continue to explore this and next week we're going to
talk to a radiologist who was the head of radiology for Mass General Hospital
here in Boston, which is a Harvard teaching hospital and he thinks women
should have mammograms and we're going to explore this farther to sort of
give you guys all the information that we can so that you know when you go to
get your mammogram—or you decide to not—what's involved. I'm Emily
Kumler and that was Empowered Health. Thanks for joining us. Don't forget to
check out our website. At empoweredhealthshow.com for all the show notes,
links to everything that was mentioned in the episode, as well as a chance to to
sign up for our newsletter and get some extra fun tidbits. See you next week.

