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Introduction

The International Agency for Research on Cancer has
recently re-evaluated the evidence of carcinogenicity of
diesel engine exhaust and has concluded that this agent is
carcinogenic to humans (1). Specifically, the evidence
from epidemiologic studies was considered sufficient to
conclude that a causal association exists. A number of re-
cent reviews have stressed the limitations and the incon-
sistencies of available results hand have concluded that it
is premature to conclude that a carcinogenic effect has
been demonstrated (2-4). Furthermore, it is important to
consider that the technology of diesel engines has dramat-
ically changed during the last decades and current phys-
ical and chemical characteristics of the exhaust no longer
correspond to those experienced by workers included in
the epidemiologic studies. It has been argued that “New
Technology Diesel Exhaust” (NTDE) should not be com-
bined with traditional diesel exhaust for evaluation or reg-
ulatory purposes (5, 6). Unfortunately, data on carcino-
genicity of NTDE in humans are not yet available.

The strongest evidence for carcinogenicity of DE in
humans comes from a study of US non-metal miners (7,
8). Supportive evidence comes from studies of railroad
workers (9, 10) and workers in the trucking industries
(11). Given the heterogeneity in exposure circumstances
among workers exposed to DE, and the weak associations
detected in the most informative studies (workers at
highest exposure usually had less than 2-fold increase in
risk of cancer, and most comparisons with external stan-
dards did not show an excess risk), it is important to avoid
extrapolations of results across industries.

In the following sections, I will review the two most
informative studies of workers in the trucking industry,
and discuss some general issues in the epidemiology of
DE and lung cancer.

Study of US Teamster Union members

This study consisted of several separate analyses (12-
14) of the same study population of retired Teamsters
members who had applied for pensions (requires 20 years
tenure in the union) and had died in 1982-1983. Cases
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were all deaths from lung cancer, and controls were every
sixth death from the entire file that had not died from lung
cancer, bladder cancer, or motor vehicle accidents. Data
on potential confounders (e.g., other jobs, smoking, and
asbestos) from next of kin were included in the final
models for estimating risk. Additionally, an exposure as-
sessment of trucking job categories (15) was conducted.

The first analysis (13) was a nested case-control study
of 996 cases and 1085 controls that had applied for pen-
sions and who died in 1982-1983. Study subjects were
classified into job categories of longest duration, based on
union records supplemented by information from next-of-
kin on both occupation and smoking. The highest risks
were for mechanics (OR 1.89; 95% CI 0.92-3.09) and
‘other potentially diesel exposed’ jobs (OR 1.44; 95% CI
0.88-2.39). There were no statistically significant differ-
ences in risk by job category (Table I). There were a pos-
itive dose-response relation among drivers of diesel, gaso-
line, and both gasoline and diesel trucks, but not among
mechanics (Figure 1). This study suffers from several lim-
itations. Latency was rather short as DE exposure oc-
curred late in the working life, since diesel engines were
used only since the mid-1960s in short-haul and in the
1980s in long-haul trucks. There were no measurements of
exposure to DE or other agents. There were only 120 un-

exposed cohort members, resulting in unstable risk esti-
mates. Smoking information was derived from next-of-
kin, which leaves open the possibility of residual con-
founding.

The second analysis of this study added a quantitative
dose-response analysis, using elemental carbon (EC) as
surrogate for diesel exposure (14, 15). Historical DE ex-
posure estimates were analyzed as a function of the
number of heavy-duty trucks and of particulate emissions
over time. Cabs of long-haul trucks were assumed to leak.
There were positive trends by both categorical and contin-
uous exposure variables (Figure 2).

The possibility of inadequate latency remains the same
as in the original study (13) as there was no update of the
study population. The limitation from the small size of the
unexposed control group also remained, although this
group was enlarged to 150 cohort members. An additional
problem is the use of a single year as onset of use of diesel
engines. A revised analysis took into account turnover in
the fleet and projected lower exposure estimates (12). Ex-
posure estimates were from a survey in 1990 (15) when
dieselization was more complete and engines were
cleaner. This may lead to underestimate of early expo-
sures, and overestimate of dose-response trends. In addi-
tion, exposures for all job categories were assumed to be

Figure 1. Odds ratio of lung cancer duration of employment - drivers and mechanics (Steenland et al., 1990)

Table I. Risk of lung cancer by job categories in two cohort studies of truck drivers

Steenland et al., 1990 Garshick et al., 2008
Job category

EC level (µg/m3) RR (95% CI) EC level (µg/m3) HR (95% CI)

Long-haul driver 3.8 1.27 (0.83-1.93) 1.12 1.15 (0.92-1.43)

Short-haul driver 4.0 1.31 (0.81-2.11) 1.09 1.19 (0.99-1.42)

Truck mechanic 12.1 1.89 (0.92-3.09) 2.0 0.95 (0.66-1.38)

Dockworker 13.8 0.92 (0.55-1.55) 0.76 1.30 (1.07-1.58)

Other jobs NA 1.44 (0.88-2.39) 0.88 0.89 (0.48-1.63)

EC, elemental carbon, measured in the late 1980s (13) and in the late 1990s (20); NA, not available; RR, relative risk; HR, hazard ratio; CI, confidence interval
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proportional to the vehicle miles traveled by heavy duty
trucks and to the level of emissions of particulates from
heavy duty engines. However, this approach might not be
valid, especially for short-haul and local diesel truck dri-
vers and for non-drivers, including mechanics, and dock-
workers (16). Background sources of elemental carbon,
coming in particular from gasoline engines, were not
taken into account. The assumption of leakage of DE in
the cabin might not be correct, as data show no differences
in EC level between truck cab and highway background in
warm weather or cold weather (15). Because of these lim-
itations, the study does not provide clear evidence in favor
or against the hypothesis of an association between DE
and lung cancer in truck drivers. It is of interest to note
that revised exposure estimates have been generated fol-
lowing the criticisms of the original study (12), but these
have not yet been applied to the epidemiologic data to pro-
duce new risk estimates.

In general, limitations of the study of US Teamster
Union members include lack of exposure data for dif-
ferent job categories, which were excluded from the
analysis, misclassification of smoking by next-of-kin,
which could produce inaccurate adjustments for con-
founding from smoking, misclassification of exposure by
next-of-kin, which could produce biased results, although
the likely direction of the bias would be toward the null
hypothesis of no association, and the short latency time.
Quantitative dose-response analyses in this study (14)
have important limitations: the authors assumed expo-
sures for all job categories were proportional to the ve-
hicle-miles traveled by heavy duty trucks and to the level
of emissions of particulates from heavy duty engines.
However, this approach may not be appropriate for short-
haul and local diesel truck drivers and for non-drivers, for
whom the proportion of heavy-duty trucks is a more rea-
sonable exposure metric. DE exposure of truck drivers is
not large and related more to the roads they drive on than
the type of truck. This is counter to the assumption of the
authors of this study that significant DE exposure is from

engine exhaust leaking into the truck cabin: limited evi-
dence suggests little exposure from the drivers’ own
trucks (15-18).

Study of US trucking industry Union members

The first paper of this study reported a retrospective
mortality analysis of 54,319 male union members em-
ployed in four national trucking companies in 1985 (19).
Smoking histories were obtained by questionnaires of cur-
rent workers. Mortality follow-up was to 2000. All-cause
mortality was significantly reduced, with an SMR of 0.72
(95% CI 0.70-0.72); there were a total of 769 lung cancer
deaths, with an SMR of 1.04 (95% CI 0.97-1.12). For dif-
ferent categories of drivers SMRs for lung cancer ranged
from 1.08 (combination drivers) to 1.16 (pickup/delivery
[P&D] drivers) with long-haul drivers and dockworkers at
1.10. Smoking rates were generally similar to the compar-
ison general population, so smoking was thought to not be
an important confounder.

A more detailed analysis of a subset of this cohort fo-
cused on lung cancer and association with years worked
among jobs with different current and past exposures to
DE (20). This subcohort consisted of 31,135 workers >40
years of age working in 1985 and with >1 year of em-
ployment. Hazard ratios (HRs) were adjusted for healthy
worker effect, years working, years off work, race, and
census region, as well as smoking. HR was statistically el-
evated for dockworkers (1.30; 95% CI 1.07-1.73; Table I).
All jobs with enough cases showed positive and signifi-
cant dose-response trends by duration of employment
(Table II).

A subsequent analysis of the same group of 31,135
workers, with follow-up to 2000, focused on estimated ex-
posure to elemental carbon (EC) (11). Industrial hygiene
surveys (2001-2006) provided current levels of EC by job
type in large terminals (21-23). Separate exposure models
were derived for drivers and terminal workers, the latter

Figure 2. Cumulative exposure (µg/m3-yrs elemental carbon)
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group including dockworkers and mechanics, based on ob,
terminal characteristics (size, ventilation) and back-
ground, which in turn depended on weather, distance from
highway, land use and region. Historical models were
based on trends in coefficient of haze, a measurement of
particulate matter based on optical density (24). EC mea-
surements from 1988-1989 were used to validate the
models (15). No direct measurements were available for
small terminals (50% of total exposure time); exposures
were assigned based on larger terminals in the same re-
gion. Results were reported with and without adjustment
for duration of work, to account for a possible healthy
worker survival effect. Cumulative EC exposure was not
associated with lung cancer mortality (Table III). After ex-
cluding 1,811 mechanics, risk estimates became slightly
stronger: the HRs for an increased in 1000 µg/m3 cumula-
tive EC were (excluding mechanics) 1.04 (95% CI 0.97-
1.11) without lag, 1.07 (95% CI 0.99-1.15) with 5-year
lag, and 1.09 (95% CI 0.99, 1.20) with 10-year lag. The
limitations in this study include lack of information on to-
bacco smoking and lack of exposure information on a

large proportion of cohort members. The dependence of
results on choices made after the data were collected (ad-
justment for duration of employment, exclusion of mech-
anisms) reduces the weight of the results.

Additional limitations of this study include the lack of
individual information on smoking, and the other was the
lack of pre-diesel work history. With an average age of 36
years for beginning work at these companies, some
workers may have had 10 or more years of exposure to DE
or vehicle emissions from other sources. A majority of
workers appear to have had adequate latency, but there
was considerable opportunity for non-diesel work expo-
sures.

Other epidemiologic studies of truck drivers

A few additional cohort studies of truck drivers have
been reported (Table IV) (25-28). In these studies, the ex-
posure information is limited to job title (from census or
union membership); no results are available by any index
of DE exposure. These additional studies suggest a pos-
sible increase in lung cancer mortality among truck dri-
vers, but the limitations in exposure assessment do not
allow to link it with DE exposure. Overall, these studies
add little to the evidence provided by the two better con-
ducted US studies (reviewed above).

Discussion

The two main epidemiologic studies of truck drivers
and other workers in the trucking industry, illustrate

Table II. Risk of lung cancer for 20 years of employment 
in different job categories (20)

Job category HR 95% CI

Long-haul drivers 1.40 0.88-2.24

Pick-up/delivery drivers 2.21 1.38-3.52

Dock workers 2.02 1.23-3.33

Combination workers 2.34 1.42-3.83

HR, hazard ratio; CI, confidence interval

Table III. Risk of lung cancer for cumulative exposure to elemental carbon (11)

Entire cohort (N=31,135) Excluding mechanics (N=29,324)Cumulative exposure
(µg/m3 · mo) N HR (95% CI) N HR (95% CI)

No lag
<530 153 1.0 (Ref.) 153 1.0 (Ref.)
530-1060 194 1.24 (0.98-1.57) 193 1.25 (0.99-1.60)
161-2075 209 1.30 (0.99-1.70) 202 1.30 (0.99-1.72)
2076+ 223 1316 (0.86-1.57) 193 1.24 (0.89-1.71)

p trend 0.92 0.71

5-year lag
<371 122 1.0 (Ref.) 122 1.0 (Ref.)
371-859 193 1.30 (1.01-1.68) 191 1.31 (1.01-1.71)
860-1802 208 1.35 (1.01-1.81) 202 1.38 (1.02-1.87)
1803+ 256 1.36 (0.98-1.89) 226 1.48 (1.05-2.10)

p trend 0.39 0.16

10-year lag
<167 114 1.0 (Ref.) 112 1.0 (Ref.)
167-595 183 1.14 (0.86, 1.52) 179 1.17 (0.88-1.57)
596-1435 205 1.18 (0.85-1.64) 202 1.26 (0.90-1.78)
1435+ 277 1.25 (0.86-1.82) 248 1.41 (0.95-2.11)

p trend 0.39 0.15

HR, hazard ratio; CI, confidence interval; Ref., reference category; p trend, p-value of test for linear trend
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several of the methodological issues to take into consid-
eration when assessing the risk of cancer from DE ex-
posure.

One of these cohorts did not report an estimate of the
risk of lung cancer compared to an external population,
and in the other cohort the comparison resulted in a small,
non-statistically significant excess. This is at odds with the
results of studies of other groups of workers exposed to es-
tablished carcinogens, such as asbestos and heavy metals,
among whom an increased mortality compared to national
or regional standards has been clearly identified (29). The
evidence of a carcinogenic of DE rests on the results of
analysis by duration of employment, or by estimated ex-
posure to a surrogate of DE, typically EC. Quantitative
exposure estimates are based on a limited number of mea-
surements, and on extrapolations across work places, jobs
and time periods. The extrapolation from recent to past ex-
posure circumstances is particularly problematic. The fact
that truck drivers are exposed to DE through leakage of
the exhaust into the cabin is an example of an important
assumption that was not supported by evidence. Although
it is commonly assumed that errors in exposure assess-
ment in prospective studies tend to be non-differential and
therefore to bias risk estimates towards the null, this might
not be always the case. If exposure misclassification is
correlated with exposure to a confounder (e.g., a car-
cinogen was present in the working environment in the
past but not in recent times), the resulting bias can go in
both directions.

Residual confounding by tobacco smoking and by
other occupational exposures remains a major concern
in the interpretation of the lung cancer results of studies
of truck drivers. No data are available on potential ex-
posure to carcinogens in other jobs truck drivers had in
their occupational life. However, there is some evidence

that drivers included in the cohorts under consideration
spent only part of their occupational life in that industry:
among diesel truck drivers included as controls in the
analysis of US Teamsters Union members, 23% held
this occupation for 35 or more years (13). Information
on smoking status and pack-years of smoking has been
reported for 3362 members of the cohort of union mem-
bers (30). The response rate to the smoking survey was
40.5%. Smoking prevalence was higher among long-
haul drivers than among other workers included in the
cohort.

A final problem in the epidemiology of truck drivers
and in general of studies of workers exposed to DE is that
of subgroup analyses and selective reporting of results.
The exclusion of mechanics in the recent analysis of the
cohort of union member (11) is an example of choice in
the analytical strategy that was not present in earlier
analyses of the same population (20) and might have been
result-driven.

Conclusions

The hypothesis of carcinogenicity of DE is biologi-
cally plausible and supported by some epidemiologic re-
sults. An IARC Working Group has recently concluded
that the evidence is sufficient to conclude that DE is car-
cinogenic to humans (1). Other authors have reached
more conservative conclusion and argued that the avail-
able results suffer from important limitations (2-4). This
review of studies of truck drivers illustrates the problems
of epidemiology of DE, and stresses the need for careful
consideration to potential sources of bias and con-
founding.

Table IV. Results of cohort studies* of truck drivers (other than the two major US studies)

N; country; period ResultsReference of employment; O/E SMR 95% CI Comments
period of follow-up

Rafnsson & 868; Iceland; 1951; 24/11.2 2.14 1.37-3.18
Gunnarsdottir, 1951-1988
1991

Guberan et al., 1,726; 77/51.4 1.50 1.23-1.81 Similar results for cancer 
1992 Switzerland; incidence; higher prevalence

1949-1961; of smoking than local survey; 
1949-1986 taxi and bus drivers are 

included (25%)

Hansen, 1993 14,225; 76/NA 1.60 1.26-2.00 Comparison with unskilled 
Denmark; 1970; workers; employment based
1970-1980 on census

Birdsey et al., 156,241; USA; 557/NA 1.00 0.92-1.09 Higher smoking prevalence
2010 1989-2004; than national population

1989-2004

N, number in the cohort; O/E, number of observed and expected lung cancer deaths; SMR, standardized mortality ratio for lung cancer; CI, confidence interval;
NA, not available
* All studies were conducted in men and analyzed lung cancer mortality
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27. F. Candura, G. Sardo: L’Ispettorato Medico Centrale del Lavoro in Italia: storia e prospettive. 1994
28. G. Bertolotti, E. Sanavio, G. Vidotto, A.M. Zotti: Un modello di valutazione psicologica in

Medicina Riabilitativa. 1994
29. D. Cottica, M. Imbriani: Atti 13° Congresso Nazionale A.I.D.I.I 1994
30. S. Della Sala, A.M. Zotti: Psicologia dell’invecchiamento ed epidemiologia della demenza: uno

studio di popolazione. 1994
31. A. Cavalleri: Lavanderie a secco: rivalutazione del rischio da solventi. 1994
32. G.D. Pinna, R. Maestri: Spectral analysis of cardiovascular variability signals. 1995
33. R. Casale, A. Tango: Le algodistrofie. Dalla diagnosi alla prevenzione. 1995
34. D. Cottica, V. Prodi, M. Imbriani: Atti 14° Congresso Nazionale A.I.D.I.I. 1995
35. C. Rampulla, A. Patessio, A. Rizzo, F. Iodice: Valutazione funzionale del danno respiratorio. 1995
36. R.F.E. Pedretti, P. Della Bella: Le Tachiaritmie Ventricolari Maligne dopo Infarto Miocardico. 1995



37. K. Foglio: La ventiloterapia domiciliare nei pazienti broncopneumatici con insufficienza
respiratoria cronica. 1996

38. L. Riboldi, C. Ravalli: Lo stress nel mondo del lavoro: quali soluzioni per un problema in
espansione. 1996

39. A. Molfese: Piattaforme Petrolifere. Igiene, Sanità e Sicurezza a bordo. 1996
40. R. Gibellini, A. Ferrari Bardile, M. Zambelli, M. Fanello: La riabilitazione in angiologia. 1996
41. S. Binaschi: Medicina del Lavoro. 1997

2. I “Documenti” della Fondazione Salvatore Maugeri, nei quali vengono pubblicati gli Atti di
Convegni di particolare interesse organizzati dagli Istituti della Fondazione.

Volumi pubblicati:

1. C. Passerino: La nuova riforma sanitaria. 1995
2. Serials with an Institute for Scientific Information (ISI). Impact Factor. 1995
3. F. Candura: Atti del Convegno: Metodologia di indagine sul danno ambientale. Inquinamento

atmosferico e acustico nel territorio di Pavia. 1995
4. N. Ambrosino, G. Bazzini, F. Cobelli, F. Franchignoni, P. Giannuzzi, C. Rampulla, M. Vitacca:

Percorsi valutativi e terapeutici in Medicina Riabilitativa. 1995
5. G. Franco: Rischi lavorativi in ambiente sanitario: patologia da guanti. 1996
6. G.B. Bartolucci, D. Cottica, M. Imbriani: Atti 15° Congresso Nazionale A.I.D.I.I. 1996
7. E. Capodaglio, C. Passerino: Atti del Convegno: Sistemi classificativi dei pazienti in degenza

riabilitativa. 1996
8. A. Borgo: L’analisi in componenti principali come studio di correlazioni. 1996
9. F. Pisano: Valutazione e trattamento delle compromissioni motorie centrali: stato dell’arte e

recenti acquisizioni. 1996
10. G. Vittadini, I. Giorgi: Dalla cibernetica dell’io all’approccio ecologico: alcolismo e servizi nell’ottica

sistemica. 1996
11. N. Ambrosino, G. Bazzini, F. Cobelli, F. Franchignoni, P. Giannuzzi, C. Rampulla, M. Vitacca:

Percorsi valutativi e terapeutici in Medicina Riabilitativa. 1997
12. C. Minoia, G. Scansetti, G. Piolatto, A. Massola: L’amianto: dall’ambiente di lavoro all’ambiente

di vita. Nuovi indicatori per futuri effetti. 1997
13. A.M. Cirla, G. Catenacci: Organizzazione dell’emergenza sanitaria e del primo soccorso nei

luoghi di lavoro. 1997
14. G.B. Bartolucci, D. Cottica, M. Imbriani, D. Sordelli: Atti 16° Congresso Nazionale A.I.D.I.I. 1997
15. G. Catenacci, G.B. Bartolucci, P. Apostoli: III Congresso Nazionale di Medicina Preventiva dei

Lavoratori della Sanità. 1998
16. D. Cottica, G.B. Bartolucci, M. Imbriani, E. Grignani, D. Sordelli: Atti 17° Congresso Nazionale

A.I.D.I.I. 1998

3. “Advances in Occupational Medicine & Rehabilitation” “Aggiornamenti in Medicina
Occupazionale e Riabilitazione”, rivista quadrimestrale.

Volumi pubblicati:

1. G. Bazzini: Efficacia e qualità in riabilitazione motoria. 1995
2. M. Imbriani, S. Ghittori, G. Pezzagno E. Capodaglio: Update on Benzene. 1995
3. M.R. Strada, G. Bernardo: Interventi riabilitativi in Oncologia. 1996
4. J. Nilsson, M. Panizza, F. Grandori: Advances in Magnetic Stimulation. 1996
5. S. Della Sala, C. Marchetti, O.H. Turnbull: An interdisciplinary approach to the rehabilitation of

the neurological patient: A cognitive perspective. 1996



6. P. Capodaglio, G. Bazzini: L’attività motoria degli arti superiori: aspetti in medicina occupazionale
e riabilitativa. 1997

7. G. Pezzagno, M. Imbriani: Cinetica e Monitoraggio Biologico dei Solventi Industriali. 1997
8. L. Manzo, J. Descotes, J. Hoskins: Volatile Organic Compounds in the Environment. Risk

Assessment and Neurotoxicity. 1997
9. P. Capodaglio, M.V. Narici: Muscle Atrophy: Disuse and Disease. 1998

10. G. Moscato: Allergia respiratoria. 1998
11. G. Miscio, P. Pinelli: Prefrontal cortex, Working memory and Delayed reactions: from the theory

to the clinical application. 1998

4. “Advances in Rehabilitation” “Aggiornamenti in Medicina Riabilitativa”.

Volumi pubblicati:

1. F.M. Cossa, L. Mazzini: Assistenza clinica e ricerca scientifica: validità dell’approccio
multidisciplinare al traumatizzato cranico. 1999

2. P. Capodaglio, M.V. Narici: Physical Activity in the Elderly. 1999
3. G. Miscio, F. Pisano: Spasticity: mechanisms, treatment and rehabilitation. 1999
4. M. Buonocore, C. Bonezzi: Il dolore neurogeno: dalla definizione alla terapia. 1999
5. A. Salvadeo: Insufficienza renale acuta. 1999
6. P. Pinelli, R. Colombo, S. Onorato: Analisi dell’attenzione protratta nelle reazioni verbali.

Sistema prefrontale e Processi riverberanti. Le reazioni dilazionate in Neuropsichiatria (with an
English Outline). 1999

7. N. Ambrosino, C.F. Donner, C. Rampulla: Topics in Pulmonary Rehabilitation. 1999
8. A.M. Zotti, G. Bertolotti, P. Michielin, E. Sanavio, G. Vidotto: Linee guida per lo screening di tratti

di personalità, cognizioni e comportamenti avversi alla salute. Manuale d’uso per il CBA Forma
Hospital. 2000

9. P. Capodaglio, M.V. Narici: The ageing motor system and its adaptations to training. 2000
10. F. Rengo, R. O. Bonow, M. Gheorghiade: Heart Failure in the Elderly. Implication for Rehabilitation.

2000
11. G. Megna, S. Calabrese: Riabilitazione neuromotoria 2000. 2000
12. P. Pinelli & Coll.: Freud in a Psychophysiological Framework or About Unconscious and Soul. 2001
13. F. Rengo, R.O. Bonow, M. Gheorghiade: Chronic Heart Failure In The Elderly. The Evolution Of

Chronic Heart Failure. 2002
14. G. Bazzini: ll Day-Hospital Riabilitativo. 2003
15. M. Buonocore, C. Bonezzi: Il dolore nelle neuropatie periferiche post-traumatiche. 2003
16. M. Barat, F. Franchignoni: Assessment in Physical Medicine and Rehabilitation Views and

Perspectives. 2004
17. P. Giannuzzi, F. Rengo: Dall’Eccellenza all’Alta Specializzazione in Cardiologia Riabilitativa. 2005
18. M. Monticone. L’evoluzione della Riabilitazione per le Malattie Neurodegenerative. 2010
19. F. Franchignoni. Research issues in Physical & Rehabilitation Medicine. 2010

5. “Advances in Occupational Medicine” “Aggiornamenti in Medicina Occupazionale”.

Volumi pubblicati:

1. L. Alessio, P.A. Bertazzi, A. Forni, G. Gallus, M. Imbriani: Il monitoraggio biologico dei lavoratori
esposti a tossici industriali. Aggiornamenti e sviluppi. 2000

2. L. Ambrosi, L. Soleo, S. Ghittori, L. Maestri, M. Imbriani: Mercapturic Acids as Biomarkers of
Exposure to Industrial Chemicals. 2000

3. C. Meloni, M.T. Querciolli, S. Verdirosi, M. Imbriani: Aggiornamenti in Scienze Infermieristiche. 2002



6. “Symposia” “I Congressi della Fondazione Maugeri”.

Volumi pubblicati:

1. D. Cottica, F. Benvenuti, E. Grignani, M. Casciani, M. Imbriani: Il rischio microbiologico negli
ambienti di lavoro: approccio, valutazione, interventi. Convegno AIDII - ISPESL, Centro Congressi
Fondazione Salvatore Maugeri. Pavia, 29 ottobre 1998. 1999

2. L. Soleo, P. Apostoli, D. Cavallo, D. Cottica, G. Nano, L. Ambrosi: II Congresso Europeo di
Igiene Industriale - I Congresso Mediterraneo di Igiene Industriale - Convegno AIDII, Centro
Internazionale Congressi. Bari, 30 giugno - 3 luglio 1999. 2000

3. M. Buonocore, C. Bonezzi: La gestione del paziente con dolore neuropatico: indicazioni
diagnostiche e terapeutiche. II incontro sul dolore neurogeno. Pavia, 12 maggio 2000. 2000

4. D. Cottica, G.B. Bartolucci, G. Nano, M. Imbriani: Atti 18° Congresso Nazionale AIDII. Trento,
21-24 giugno 2000. 2000

5. C. Minoia, R. Turci, G.B. Bartolucci, S. Signorini, P. Apostoli: Progressi nella valutazione del rischio
espositivo da chemioterapici antiblastici. Convegno Nazionale, Centro Congressi Fondazione
Salvatore Maugeri. Pavia, 14-15 ottobre 1999. 2000

6. C. Bonezzi, M. Buonocore: Dolori radicolari e pseudoradicolari: indicazioni diagnostiche e
terapeutiche. Centro Congressi Fondazione Salvatore Maugeri. Pavia, 4 maggio 2001. 2001

7. M. Buonocore, C. Bonezzi: Sindromi algodistrofiche: dall’inquadramento diagnostico al
trattamento riabilitativo. Centro Congressi Fondazione Salvatore Maugeri. Pavia, 17 maggio
2002. 2002

8. Simposio in occasione dell’80° compleanno del Prof. Paolo Pinelli: Funzioni nervose e processi
mentali. Centro Congressi Fondazione Salvatore Maugeri. Pavia, 16 dicembre 2001. 2003

9. A. Estraneo, L. Manzo, L. Santoro: Gestione e recupero del traumatizzato cranico. Sala Convegni
dell’Ospedale G. Vietri - Larino (CB), 24-26 ottobre 2002. 2003

7. “I Manuali della Fondazione Maugeri”.

Volumi pubblicati:

1. L. Bianchi, S. Nava, E. Zampogna: Manuale dei Metodi e delle Procedure Fisioterapiche in
Riabilitazione Respiratoria. 2002

2. E. Banco, B. Cattani, G. Fugazza: I disturbi di deglutizione. Opuscolo informativo per pazienti e
familiari. 2002

3. M. Schmid, S. Compiano: Degenerazione maculare: nuove strategie. Informazioni utili a persone
anziane con degenerazione maculare. 2002

4. E. Zanotti, C. Bizzarri con la collaborazione di R. Grasso, L. Govoni, P. Mombaruzzo, M. Piran,
L. Zocchi: Le malattie polmonari croniche ostruttive: conoscere, curare, convivere. Manuale
pratico per il paziente. 2004

5. Maugeri - Ricerca. I Laboratori di Ricerca della Fondazione Maugeri IRCCS. 2005
6. P. Pinelli, M. Gianesella: Introduzione alla NeuroPsicoCronometria di Veruno e Training della

VOLONTÀ in Neuroriabilitazione. With an Outline of Prefrontal processes in normal and pathological
conditions. 2006

7. P. Pinelli, A. Giordano, M. Gianesella, N. Maffini - con prefazione di R. Anchisi e un capitolo di
L. Marchese: Training della Working Memory. Processi binari e processi fuzzy nella logica e nel
funzionamento cerebrale. 2006

8.G. Fizzotti, I. Giorgi, M. Manera, M. Marchioni, R. Mauri, A. Meneghini, O. Nervi, G. Olivieri,
A. Saade, M. Secone - Presentazione di C. Pistarini: La mielolesione: conoscerla e viverla. 2007

9. G. Majani, A. Pierobon, A. Giardini, S. Callegari: Valutare e favorire l’aderenza alle prescrizioni
in riabilitazione cardiologica e pneumologica. 2007

10. P. Ceriana, I. Springhetti: La cannula tracheotomica. Istruzioni per l’uso. 2007



11. P. Pinelli - con prefazione di G. Berlucchi: Training della Working Memory. Analisi dei fattori
influenti su vari tipi di sequenze. 2007

12. P. Pinelli: Neurosequenze. L’Io, il suo ruolo, i suoi recuperi. 2007
13. A. Mezzani, F. Cacciatore, P. Giannuzzi. Manuale delle metodiche e delle procedure di

Riabilitazione Fisica in Cardiologia. 2007
14. P. Preti & D. Miotti. Le Cure Palliative nel paziente oncologico. Manuale Pratico. 2008
15. E. Galante, A. Petrolati, A. Tralli, C. Forlani, G. Grioni: Il progressivo deterioramento cognitivo

nella demenza. Semplici suggerimenti per la stimolazione cognitiva a domicilio. 2010
16. P. Pinelli, R. Colombo, M. Gianesella, I. Napolitano, A. Mazzone, A. Patriarca. Diagnostica

funzionale in neuroriabilitazione. La prova di 100 reazione Self-rated e l’inibizione della risposta.
2010

17. Maugeri - Ricerca. I Laboratori di Ricerca Sperimentale della Fondazione Maugeri IRCCS. 2010
18. Manuale per il paziente operato di protesi d’anca. A cura della Divisione di Recupero e

Rieducazione Funzionale. 2010
19. C. Opasich e M. Zambelli: Arteriopatia arti inferiori. AOCP. Manuale pratico per il paziente. 2011
20. E. Zanotti, C. Bizzarri, con il contributo di G. Majani e con la collaborazione di S. Bagliani, M.

Biglieri, L. Govoni, R. Grasso, P. Mombaruzzo, L. Zocchi. Ossigenoterapia. Compendio di
conoscenza e curiosità. 2011

21. “Il Viaggio”. Formazione per il caregiver del paziente con Grave Cerebrolesione Acquisita.
Equipe Riabilitativa Istituto Scientifico di Montescano. 2011

22. Veronica Bruno, Diego Sparpaglione: I disturbi di deglutizione. Come aiutare i pazienti: note per
familiari ed assistenti. 2012

8. “Monaldi Archives for Chest Disease”, Pulmonary Medicine and Rehabilitation Series (Rivista
scientifica internazionale di Riabilitazione respiratoria) e Cardiac Rehabilitation and Prevention
Series (Rivista scientifica internazionale di Cardiologia riabilitativa)

9. “Giornale Italiano di Medicina del Lavoro ed Ergonomia”, Rivista trimestrale di Prevenzione,
Patologia, Ergonomia e Riabilitazione e Supplemento di Psicologia Applicata alla Medicina del
Lavoro e della Riabilitazione.


