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I would like to thank the Journal for giving me the oppor-
tunity to respond to comments from Dr. Morfeld on my
suggested approach to adjust standardized mortality ratios
(SMRs) for competing causes.

The aim of my suggested approach (Mohner 2015) was
to develop a method, which can even be applied to pub-
lished results from cohort studies like the US coal miner
mortality study (Attfield and Kuempel 2008), which I
used as an example. Contrary to Dr. Morfeld’s assump-
tion, neither the number of observed cases nor the overall
number of expected cases has been changed by my pro-
posed approach. This is reflected in the basic assumption
SMR* = SMR, using the notations of the primary paper.
The idea of the approach is to merely change the partition
of the expected cases in an appropriate manner, assuming
that the mortality in the adjusted reference population is
proportional to that in the original one with the exception
that the mortality due to the competing cause is similar to
the observed mortality in the cohort. The latter assumption
can be rewritten as SMR3 = 1. Such a strong condition can,
however, entail an overestimation of the risk estimators for
single endpoints in case of a considerably elevated overall
SMR. Therefore, the assumption has been modified in my
approach to SMR{; = SMR to compensate for a possible
overestimation.

In his comment, Dr. Morfeld presented an alterna-
tive method to adjust for competing causes leading to a
SMR = 1.03 in the worked example. However, he has
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overseen that after blocking pneumoconiosis as a cause
of death the probability of a certain cause can then be
described by the ratio between the observed number of
this cause and the number of all causes of death except
for pneumoconiosis. Therefore, this approach yields
SMR = (7 + 6.7)/10.14 = 1.35 for the worked exam-
ple, which even exceeds the originally proposed adjusted
risk estimate. Following Dr. Morfeld’s recommendation,
67%67/137 = 32.8 miners suffering from pneumoconiosis
would survive forever or at least up to the end of follow-
up. However, this is exactly what he was actually trying to
avoid by his recommendation.

In his criticism, Dr. Morfeld refers to a time-dependent
method for a counterfactual or potential outcome model
(Robins 1998) and his own calculations based on a cohort
of German coal miners (Morfeld and Lampert 2004; Mor-
feld et al. 2005) as a kind of gold standard. The counterfac-
tual concept refers to what would have happened if, con-
trary to fact, the exposure had been something other than
what it actually was. Applying this concept to our exem-
plary research question, we may analyze what would have
happened if a worker had worked as a construction worker
on surface, for example, instead of working underground as
a coal miner as he did in reality. Of course, in that case he
would have not been exposed to coal dust, but his smok-
ing habits could have been quite different also. Smoking is
strictly prohibited in underground coal mines, and all min-
ers, purely for reasons of self-preservation, respect this pro-
hibition strictly during the whole underground shift. There-
fore, it is plausible that a coal miner smokes noticeably
less than his counterfactual sibling, and hence, the poten-
tial increase in lung cancer risk due to the exposure to coal
dust might be even more than compensated by his reduced
tobacco consumption. In addition, breathing difficulties
due to a reduced lung function or receiving advice from the
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occupational health physician who has already diagnosed
an early stage of coal workers’ pneumoconiosis may impact
the smoking habit of the miner.

Regarding potential outcome models, innovative statis-
tical methods like g-estimation are able to estimate causal
effects even for difficult relationships as between coal dust,
lung function, pneumoconiosis, smoking, and lung can-
cer—at least in theory. Detailed data describing the tem-
porary course of the exposure of interest, of confounding
factors, and of intermediate variables must be available
to practically implement these methods and to take into
account feedback mechanisms between these variables.
Moreover, these data must be available for exposed as well
as for unexposed study subjects. Thus, the hurdles for the
practical implementation in occupational epidemiology
are very high or almost impossible to overcome as in the
case of retrospective cohort studies when data on smoking
are also required. The German coal miner cohort (Morfeld
et al. 2005) is unfortunately no exception concerning this
matter. It lacks an unexposed reference group and offers
only incomplete and selective data on smoking.

Another constraint of this cohort is its selection bias. The
average time of employment underground for the cohort
was almost 24 years at study entry (Morfeld et al. 2002).
Moreover, 28 % of cohort members were only enrolled into
the study after cessation of work underground, whereby
the time span between cessation of work underground
and study entry may have been up to 12 years (Morfeld
et al. 1997). This strong selection bias due to left trunca-
tion and left censoring cannot be compensated by even the
most ingenious statistical method. It is well known that this
type of bias leads generally to an underestimation of risks
(Applebaum et al. 2007, 2011). Hence, g-estimation should
be applied only if the cohort is an inception cohort, i.e.,
consists of incident hires only (Chevrier et al. 2012).

Finally, I would like to emphasize that my suggested
approach is of course a crude approximation only and,
hence, may overestimate as well as underestimate the real
risk. Yet the unadjusted SMR generally leads to an under-
estimation of the underlying risk. The proposed approach
leads to a noticeable increase in the SMR only if major pro-
portion of deaths are attributed to the competing cause of
death. In case of the German coalminer cohort, where only
2.5 % of deaths are attributed to pneumoconiosis (Morfeld
et al. 2005), the approach results in an increase in the SMR
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for lung cancer from 0.889 to just 0.905 for the complete
cohort, corresponding to a relative change of 1.8 %. Apply-
ing the adjustment only to the subcohort of coal miners suf-
fering from pneumoconiosis, the SMR increases somewhat
more strongly from 1.74 to 1.89 by 8.6 %.

Open Access This article is distributed under the terms of the
Creative Commons Attribution 4.0 International License (http://crea-
tivecommons.org/licenses/by/4.0/), which permits unrestricted use,
distribution, and reproduction in any medium, provided you give
appropriate credit to the original author(s) and the source, provide a
link to the Creative Commons license, and indicate if changes were
made.

References

Applebaum KM, Malloy EJ, Eisen EA (2007) Reducing healthy
worker survivor bias by restricting date of hire in a cohort study
of vermont granite workers. Occup Environ Med 64:681-687

Applebaum KM, Malloy EJ, Eisen EA (2011) Left truncation, suscep-
tibility, and bias in occupational cohort studies. Epidemiology
22:599-606

Attfield MD, Kuempel ED (2008) Mortality among US underground
coal miners: a 23-year follow-up. Am J Ind Med 51:231-245

Chevrier J, Picciotto S, Eisen EA (2012) A comparison of standard
methods with g-estimation of accelerated failure-time models
to address the healthy-worker survivor effect: application in a
cohort of autoworkers exposed to metalworking fluids. Epidemi-
ology 23:212-219

Mohner M (2015) An approach to adjust standardized mortality ratios
for competing cause of death in cohort studies. Int Arch Occup
Environ Health

Morfeld P, Lampert K (2004) Staubexposition, Pneumokonioseent-
wicklung und Lungenkrebsmortalitit: Eine Lidngsschnittstudie
an Steinkohlenbergleuten aus dem Saarbergbau. Abschlussber-
icht zum Forschungsvorhaben. Hauptverband der gewerblichen
Berufsgenossenschaften

Morfeld P, Lampert K, Ziegler H, Stegmaier C, Dhom G, Piekarski C
(1997) Coal mine dust exposure and cancer mortality in german
coal miners. Appl Occup Environ Hyg 12:909-913

Morfeld P, Lampert K, Emmerich M, Reischig HL, Klinkner HG,
Bauer HD et al (2002) Staubexposition, Pneumokoniose und
Lungenkrebs: Eine epidemiologische Studie aus dem saarldndis-
chen Steinkohlenbergbau. Zbl Arbeitsmed 52:382-397

Morfeld P, Stegmaier C, Ziegler H, Emmerich M (2005) Krebsmor-
biditdt und Krebsmortalitit saarldndischer Steinkohlenbergleute
in Abhingigkeit von Staubexposition und Pneumokonioseent-
wicklung (Phase IV). Alma Mater, Saarbriicken

Robins J (1998) Structural nested failure time models. In: Colton
T, Armitage P (eds) The encyclopedia of biostatistics. Wiley,
Chichester, pp 4372-4389


http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/

	Response to the letter to the editor from Morfeld
	References




