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Summary

The contribution of occupation-related diseases to the 
global burden of disease is greatly underestimated, mainly 
due to a shortage of occupational exposure data. This 
problem is particularly salient in Switzerland, where no es-
timates of occupation-related disease burden exist, even 
for the well-recognised occupational cancers, such as ma-
lignant pleural mesothelioma and lung cancer.

To overcome this situation, we launched a research pro-
ject “Examining Cancers and Labour Indicators to assess 
the Burden” (ExCaLIBur). Within this project, we aimed to 
assess the need for and quality (i.e., completeness, accu-
racy and precision) of occupation registration in all cancer 
registries of Western Switzerland. We also aimed to find a 
relevant and feasible strategy to collect this information in 
the future.

We applied a mixed research method. We observed that, 
independently of the level of precision (5-3-2-1-digit ag-
gregation level), the accuracy was lesser in the registries 
that were able to actively search and verify occupational 
information. Overall, the distinction of occupations based 
on the 3-digit code presents an acceptable compromise in 
terms of precision. Having such occupations registered in 
all, or most, Swiss cancer registries routinely would obvi-
ously be valuable for epidemiological surveillance of oc-
cupational cancers in Switzerland. However, it seems less 
obvious how these data could fulfill the research objec-
tives, since a better precision than 3-digit occupational 
coding is challenging to achieve.

Currently, the collection of occupational data by the Swiss 
cancer registries remains feasible in the frame of specific 
research projects on occupational cancers. However, 
available data sources, as well as lack of financial and hu-
man resources, will continue to affect quality of the collect-
ed occupation data. Therefore, the usage of the standard-

ised questionnaire retracing the individual occupational
history to enable further assessment of individual expo-
sure to potential occupational hazards is recommended.
However, this approach will disable the Swiss registries to
insuring their epidemiological surveillance mission with re-
spect to occupational cancers in Switzerland, for which na-
tional statistics remain limited.

Introduction

Occupation is an essential component of adult life and a
major determinant of health and healthy ageing [1]. More-
over, some occupational exposures also affect the offspring
health [2, 3]. The contribution of occupation-related dis-
eases to the global burden of disease is greatly underesti-
mated, mainly due to a shortage of occupational exposure
data [4]. This problem is particularly salient in Switzer-
land, where no estimates of occupation-related disease bur-
den exist, even for the well-recognised occupational can-
cers, such as malignant pleural mesothelioma and lung
cancer [5, 6]. The reasons for this include: a low inter-
est for occupational medicine [7, 8], little research in the
field of occupational health [9], and lack of accessible in-
formation on occupation and occupational exposure histo-
ry in the medico-administrative databases [10]. Apart from
statistics produced by the Federal Statistical Office (FSO)
from the Swiss Health Surveys and the Swiss Labour Force
Survey, Switzerland does not have a systematic data col-
lection strategy to address the issues of occupational ex-
posures and diseases. This hampers aetiological research
development, for which occupational history (also called
curriculum laboris) of each individual should be assessed
prospectively or retrospectively, by listing all occupations,
their duration and calendar period over their entire career.

Swiss cancer registries have initiated some research on oc-
cupation-related cancers and collected information on pa-
tients' occupations. However, the latter mainly served as
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an adjustment variable or for investigating socioeconom-
ic differences in cancer incidence, in stage at cancer di-
agnosis and in cancer survival [11, 12] from public health
and healthcare perspectives. The study by Bouchardy et al.
[13], published 20 years ago, constitutes the only reference
on occupational cancer in Switzerland. It is worth noting
that this study provides no cancer incidence rates by oc-
cupation because general population data were not avail-
able. A case-control design was thus applied, using the
patients with the cancer of interest as cases, and patients
with all other cancers as controls. Moreover, this study
was limited to male cancer cases which occurred during
the period 1980–1993. This study suggested increased can-
cer risk among farmers, butchers, leather and fur workers,
founders, electricians, machinists and professional drivers,
carpenters, cabinet-makers, hotel and restaurant employ-
ees, hairdressers, and chemists. The authors recognised the
questionable quality of their occupation information; the
occupations were unknown for 23% of cases among men
aged 25 to 64 years and for an even greater proportion
among men aged over 65 years [13]. However, no further
research on occupational cancer has been conducted since
except one on skin cancer in relation with solar ultraviolet
light exposure [14, 15]. Moreover, female workers, ageing
workers and young workers remained neglected with re-
spect to their risk of occupational and occupation-related
cancer, although these groups are considered "particularly
sensitive risk groups", because of differences in metabo-
lism and pre-existing health problems — including those
caused by work [16, 17].

To overcome this situation, we launched a research project
entitled “Examining Cancers and Labour Indicators to as-
sess the Burden” (ExCaLIBur) in order to: (1) produce
sex- and age-specific cancer risk and survival estimates by
occupation and by economic activity in Switzerland; (2)
assess the need for and quality of occupation registration
in Swiss registries. This second part of the project aims at
evaluating the completeness, accuracy and precision of oc-
cupations documented in Swiss cancer registries and the
relevance of collecting this information for future occupa-
tional epidemiology research. The need of such an eval-
uation was urged by the recent Cancer Registration Act
on the compulsory registration of oncological diseases in
Switzerland, according to which occupation is not includ-
ed in the national cancer data structure [18, 19]. Before this
Act came in force (1 January 2020), the perimeter of data
registration in cancer registries was more flexible, allow-
ing collection of occupational variables and other variables
deemed relevant for epidemiological research.

Because cancer registries have access to different sources
of information and rely on different procedures to record
occupation, we hypothesised that the sources and proce-
dures for collecting data on occupation would lead to the
more accurate coding of occupation as compared with the
occupation coded by the FSO in the Swiss National Cohort
(SNC) [20].

To investigate this hypothesis and understand the sources/
reasons of practice and potential heterogeneity between
registries, as well as to consider ways to improve the ac-
cess to and the quality of occupation variable, we conduct-
ed a mixed method research [21] in collaboration with the
cancer registries of Western Switzerland. This report pre-

sents the results of combined quantitative and qualitative
analyses, including focus group and mapping approaches
[22].

Methods

We used mixed method because it allowed us to combine
quantitative and qualitative approaches. With quantitative
analysis, we estimated the quality of the data collected by
the registries (i.e., percentage of missing values) and evalu-
ated agreement of occupational information documented in
the registries and in the FSO. These results were discussed
using a qualitative approach and sensible explanations for
these results were proposed. Moreover, the qualitative ap-
proach enabled us to analyse the current strategies of occu-
pational data collection and coding, and to discuss feasible
strategies that could be used in the future. The combination
of the methods also enabled us to take into consideration
the opinions and practices of all registries regardless of the
use of their data in the main statistical analysis. The first
step in our study was collection of the data from the reg-
istries and the FSO. Next, the data were linked and quanti-
tative analyses were performed. Finally, we organised a fo-
cus group with representatives of the five cancer registries
of Western Switzerland to discuss the results, current occu-
pational data collection and coding practices used and op-
tions for further data collection.

Data sources

For the quantitative analysis, we used two sources of data:
the FSO, which provided access to the SNC, and the cancer
registries of Geneva, Neuchâtel-Jura, Valais, and Vaud.
The registry of Fribourg did not register occupation of their
patients and was excluded. The data collected by FSO were
used for comparison, because these data come from reli-
able sources and the FSO can guarantee the veracity of its
data [23].

The SNC is a national longitudinal research platform for
the entire resident population of Switzerland. It includes
the records of the 1990 and 2000 Swiss censuses, linked to
mortality, life birth and emigration records up to 2015, us-
ing a combination of deterministic and probabilistic meth-
ods [20]. Because federal censuses were mandatory, the
SNC covered 98.6% of Swiss population [24]. The occu-
pations recorded in 2000 were coded by the FSO using the
Swiss Standard Classification of Occupations 2000 (NSP
2000), the classification most used in Switzerland nowa-
days. Therefore, the SNC is the only available data
source that is relevant to serve as an external reference
comparator for occupation for this study purposes.

Occupational data from all cancer cases from the four
Cancer Registries of Western Switzerland over the period
1990–2014 were extracted by each registry and sent to
Unisanté, where they were harmonised and centralised into
a database. The linkage between these data and the SNC
data was then established by the Institute of Social and Pre-
ventive Medicine based on a probabilistic linkage proce-
dure.

Besides, each registry provided the description of their
practices of occupational data collection and coding, the
data sources used, the type of collection (i.e., active versus
passive; systematic versus occasional), their quality con-
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trol procedures, the resources available as well as the chal-
lenges related to these practices.

Study sample

The study sample included records of all cancers diag-
nosed between 1996 and 2004 in four cancer registries that
collected occupational data, matched with the SNC. This
selection was made in order to enable the comparison of
the occupations for this calendar period with occupations
declared in the 2000 federal census, under the hypothesis
that occupation remained constant during this period [25].

Quantitative component

Firstly, we conducted descriptive analyses of the registries’
data, aiming to estimate the proportion of missing values
(empty fields) and potentially inaccurate information such
as “non-defined occupation” or “no information”. We were
also interested in the proportion of records coded as “re-
tired” and “housewife”. Although these statuses do not en-
able us to know individuals’ previous occupation, if any,
they inform us that these individuals are not currently ex-
posed to occupational carcinogens.

Secondly, we compared the occupational information cod-
ing agreement and precision between occupation coded in
the registries and in the SNC. Only occupations coded us-
ing NSP 2000 were used for this comparison. Thus, our
analysis included data from the registries of Neuchâtel-Ju-
ra, Vaud, and Valais. Since the Geneva registry used the
Classification of the Swiss Federal census 1979, their da-
ta were not included in the analysis. The comparison be-
tween the registry and SNC codes of occupation was per-
formed accounting for the precision of occupation coding
in each registry. For this, we stratified the analysis by the
NSP 2000 aggregation level, using 5, 3, 2 and 1-digit lev-
els of aggregation, with the 5-digit level being the most
detailed coding (i.e., distinguishing 383 occupations) and
the 1-digit level the less detailed one (with 9 occupation
groups only). When the occupation was coded at a more
aggregated level, we completed the code by replacing the
missing digit(s) with 0.

If the occupation code was identical between the registry
and the SNC, we categorised it under "Same occupation".
If the code was different between the two data sources, it
was classified as "Mismatch". When the information was
missing from both the registry and the SNC, we assigned
the case to "No information". Finally, we also compared
the agreement of coding of retired patients within each reg-
istry, using "Retired" code in both sources. All statistical
analyses were stratified by registry and performed using
STATA statistical software, version 16 (StataCorp LP; TX,
USA).

Qualitative component

The qualitative component of the study consisted of a fo-
cus group combined with a mapping approach. The focus
group aimed to discuss the results of the quantitative
analysis and better possibilities of occupational data col-
lection. The focus group took place online and included
representatives of the five cancer registries. It lasted three
hours. First, the registries presented their strategies of oc-
cupational data collection and coding. Next, the results of

the quantitative analyses were presented. During the dis-
cussion that followed, the cancer registry representatives
provided possible explanations for the observed results,
based on their registry-specific experience. Then, the par-
ticipants were invited to suggest potential solutions allow-
ing effective and efficient occupational data collection in
the context of the new Swiss Cancer Registration Act.
One moderator (IGC) and one observer (NB) from the
project team managed the focus group, while another ob-
server (EP) was taking notes. The moderator iteratively
summarised the suggested solutions, which were (re)de-
bated in several rounds of discussion until a consensus on
their respective relevance could be reached among the reg-
istry representatives.

Finally, the feasibility of the most relevant strategies was
assessed by conducting a mapping study [22]. The latter
consisted of an iterative review of potential sources of oc-
cupational data aimed to reveal qualitative descriptors and
linkages between occupation-related data and information
flow on the federal level in Switzerland.

This study was approved by the Vaud ethics committee for
research (N° 2018-02077), and received funding form the
Swiss Cancer Research.

Results

Registry-specific practices for occupational data col-
lection and coding

Table 1 summarises the registries’ practices in collection
and coding occupation over time.

The cancer registries of Western Switzerland have long
recognised the importance of occupational data collection
not only for occupational epidemiology but also for the
development of effective prevention strategies. Four reg-
istries out of five collected these data and considered it
in accordance with their mission of cancer monitoring in
Switzerland. However, some registries (Fribourg and
Valais) believe that occupational data serve mostly re-
search rather than surveillance purposes and are less in-
vested. Fribourg registry has not collected occupational da-
ta at all. Most registries encounter difficulties in collection
of the information about patients’ occupation due to a lack
of financial and human resources. The registries of Gene-
va, Valais and Vaud mentioned that they could not afford
to hire trained people to collect information on occupation,
and the registry of Neuchâtel-Jura is the only registry that
had an employee partly in charge of occupational data col-
lection and coding for 12 years.

Identification of the patients’ socioeconomic status was
one of the main objectives of occupational data collection.
Since the 2020 legislation on the compulsory registration
of oncological diseases, only the registry of Neuchâtel-Jura
has obtained cantonal permission to continue occupational
data collection. The other registries had to stop it. All the
registries used medical records and mortality data provided
by the FSO as a data source about occupation. Neverthe-
less, they also referred to other sources such as oncological
reports, cantonal or municipal population office, or canton-
al population registry book.

The registries of Neuchâtel-Jura and, until 2015, Geneva
actively searched and verified occupations. Moreover, the
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registry of Neuchâtel-Jura assessed the economic activity
branch or industry of their patients’ employer, based on
the company name and accounted for it in their coding of
occupations. The registries of Geneva and Neuchâtel-Ju-
ra also searched and documented the last occupation of
the retired patients. Further, the registry of Neuchâtel-Ju-
ra compared their documented occupation with the occu-
pation provided by the FSO on the death certificate and ap-
plied changes if necessary. The occupational data in both
registries were collected and coded by a dedicated employ-
ee who performed this activity for many years. As primary
sources for the occupation they both used data of the popu-
lation registry and those provided in medical records. Con-
versely, the registries of Vaud and Valais collected only the
occupational information available without any active data
search or verification. Regarding data quality, the collected
occupational data were occasionally checked by a physi-
cian at the registry of Neuchâtel-Jura, while the registry of
Vaud performed checks only for data used in research stud-
ies.

Currently, all the registries except Geneva code occupation
using the Swiss classification of occupations adopted in
2000. In the Geneva registry, occupations were coded
based on the classification of occupations of the Swiss
Federal Census of 1979. Nevertheless, several other classi-
fications of occupations were used by the registries in the
past (table 1).

Registries acknowledged that their occupational data
might be incomplete and inaccurate as their sources of
information are not always reliable. For instance, several
registries reported lack of data on women’s occupations.
The registries also expressed their concern about being
able to collect only the last occupation of their patients,
which is insufficient for research in occupational epidemi-
ology.

Description of registries’ occupational data

In total, the four registries registered 97,571 cancer cases
between 1996 and 2004. All data were used for descriptive
statistics.

Table 2 shows that the proportion of missing values in reg-
istries’ data is small, ranging between 0% and 5.2%. We
observed the same result for housewives, for whom the
proportion of missing values ranged between 0% and
1.6%. Records coded as “no information” were particularly
rare in registries of Geneva and Neuchâtel-Jura (0% and
3.7%, respectively). However, they accounted for 59.2% of
the data provided by Valais. Data presented by Neuchâtel-
Jura and Vaud contained few records with undefined occu-
pation (3% and 2.5%, respectively), whereas they account-
ed for 12.6% and 14.5% of records in Valais and Geneva,
respectively.

Table 1:
Coding procedures of the occupational information among the five cancer registries of western Switzerland.

Registry Source of information (period) Classification type and objective of data collec-
tion

Quality of the collected data

Valais Cantonal office of population (1989-2011)p / Med-
ical records (2012-2019) p / Mortality data from
the FSO (2014-2019) p

Classification: Classification of the ASRT; NSP
2000

Data occasionally collected between 1989 and
2019; Data collection stopped in 2020

Objective: No particular objective Quality check: None

Neuchâtel-Jura Civil registry (Social assistance service)
(1974-1995) a / Medical records (from 1996) a /
Oncological reports (form 2005)a / Mortality data
from the FSO (from 2016)a

Classification: 1974-1991: only 3 types of occupa-
tions (worker, employee/middle-class, executive);
1992-1997: Classification of the Swiss Federal cen-
sus 1980; 1998-2016: NSP 1990; From 2016: NSP
2000; In 2016 all the documented cases was re-
coded in accordance with the NSP 2000

Data systematically collected from 1974; Data col-
lection still possible after 2020

Objectives: Evaluate socio-economic status of the
patients; Use occupational data in epidemiological
studies

Specificity of data coding: If the patient is retired
but his/her occupation is known, the occupation is
coded; Comparison of the collected data with those
provided by the FSO; modifications are made if
necessary (from 2016)

Quality check: Occasional check done by a physi-
cian

Vaud Municipalities' population registry (till 2014)p / Med-
ical records (till 2017) p / Mortality data from the
FSOp

Classification: NSP 2000 Data collection between 1974 and 2017; Data sys-
tematically collected till 2010; Data collection
stopped in 2020

Objective: Evaluate risk of cancer incidence de-
pending on socio-economic and occupational sta-
tus of the patients

Quality check: Occasional (data used for research
studies)

Geneva Cantonal office of population (from 1970) p /
Mortality data from the FSO (if occupation field is
empty at the time of death) / Population registry
book of the Geneva canton (1970-1999)a / Medical
records (from 1970)p

Classification: Classification of the Swiss Federal
census 1979

Data systematically collected between 1980 and
2015; Data occasionally collected between 2015
and 2020; Data collection stopped in 2020

Objective: Evaluate socio-economic status of the
patients

Specificity of data coding: If the occupation is un-
known, the case is coded as « No occupation » or
« Occupation is unknown »; If the patient is retired
at the time of diagnosis, the last occupation is cod-
ed

Quality check: None

In bold: main source of the occupational information; a active data collection (some specific steps are undertaken to collect data, for instance, search for the occupation in a popu-
lation registry book, search of the information on exposures to environmental carcinogens, check of the available information); p passive data collection (coding of the occupational
information as it was transmitted).

ASRT: Swiss association of cancer registries; FSO: Federal Statistical Office; ISCO 88 (COM): International standard classification of occupations; NSP 1990: Swiss standard
classification of occupations 1990; NSP 2000: Swiss standard classification of occupations 2000.
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Comparison of occupation codes between registries
and the SNC

Table 3 and Supplementary figure S1 (appendix) show that
differences in agreement varies depending on the levels of
precision in the occupation coding. We observed that the
finer the level of aggregation, the lower the percentage of
concordance. For example, in the registry of Neuchâtel-
Jura 11% of the records had the same occupational code
at 1-digit, while this number decreased to 7% when oc-
cupation was coded at 5-digits. Based on these findings,
it seems that using the 3-digit code can be an acceptable
compromise. Therefore, all subsequent results are present-
ed at the 3-digit level.

We identified that occupational information differed by at
least 50% between the two data sources. Data from the reg-
istry of Neuchâtel-Jura had the lowest level of mismatch
(46%) followed by the registry of Vaud (55%). The registry
of Valais had 81% mismatch, which was largely due to the
fact it coded retired patients as “no information”.

We aimed at comparing the agreement of occupation cod-
ing by the registers with that by the FSO. we considered
coding concordant when the occupational information was
missing or when the patient was coded “retired” in both
sources. Thus, most often occupations matched in the data
of the Vaud registry (11%), followed by Neuchâtel-Jura
(9%), and Valais (5%). However, when we took into ac-
count the percentage of mismatch or data on retired pa-
tients, we see that the most accurate information was col-
lected by the registry of Neuchâtel-Jura (table 3).
Neuchâtel-Jura had 46% of mismatched data, whereas
Vaud and Valais had 55% and 81% of mismatched data,re-
spectively. Regarding accuracy of coding for retired status,
Neuchâtel-Jura had 44% of match with SNC data, whereas
Vaud and Valais had 29% and 0%.

Strategies for occupational data collection defined
within the focus group

During the focus group meeting, the participants comment-
ed on the results of quantitative analysis. The observed dif-

Table 2:
Completeness of occupational information in cancer registries of Western Switzerland between 1996 and 2004.

Registry Number of
recorded cas-
es

Non-defined occupation
a

Retired Housewife No information b Missing values c

n % n % n % n % n %

Neuchâtel-Jura 9662 289 3 5711 59.1 7 0.1 360 3.7 1 0

Vaud 45,264 110 2.5 18,765 41.5 4 0 8696 19.2 22 0.1

Valais 14,832 1872 12.6 0 0 239 1.6 8774 59.2 722 4.9

Geneva 27,813 4035 14.5 – – – – 11 0 1452 5.2

Total 97,571 6306 6.5 24,476 25.1 250 0.3 17,841 18.3 2197 2.3

a Unknown or unclassified occupations; b no information was collected about the occupation; c empty field.

Table 3:
Comparison of coded occupational information in the cancer registries of Western Switzerland between 1996 and 2004 with that of the Swiss National Cohort in the 2000 federal
census.

Registry * Neuchâtel-Jura Vaud Valais

n % n % n %

NSP 2000 1 digit

Mismatch 3391 44 19,356 52 9156 79

Same occupation 870 11 4937 13 745 6

Retired 3389 44 10,658 29 0 0

No information 114 1 2003 5 1693 15

NSP 2000 2 digits

Mismatch 3516 45 19,996 54 9250 80

Same occupation 745 10 4297 12 651 6

Retired 3389 44 10,658 29 0 0

No information 114 1 2003 5 1693 15

NSP 2000 3 digits

Mismatch 3580 46 20,354 55 9338 81

Same occupation 681 9 3939 11 563 5

Retired 3389 44 10,658 29 0 0

No information 114 1 2003 5 1693 15

NSP 2000 5 digits

Mismatch 3732 48 21,236 57 9517 82

Same occupation 529 7 3057 8 384 3

Retired 3389 44 10,658 29 0 0

No information 114 1 2003 5 1693 15

Total 7764 100 36,954 100 11,594 100

NSP 2000: Swiss standard classification of occupations 2000.

* Only occupations coded using NSP 2000 were used in this analysis. Since the registry of Geneva coded their occupations according to the classification of the Swiss federal
census 1979, their data were excluded.
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ferences in data quality between the registries seems deter-
mined by the data collection practices. Thus, the registry of
Neuchâtel-Jura systematically documented if their patients
were retired and actively searched for information about
patients’ occupation, whereas those of Valais and Vaud did
not. This situation also reflects differences in availability
of human and financial resources, and stresses the impor-
tance of providing the registries with reliable occupational
information that can be easily coded. The high percentage
of occupations matched with the FSO coded occupations
observed in the Vaud registry, explained by the fact that the
latter used data provided by the FSO as main source of oc-
cupation, is a reliable illustration of this.

Regarding the strategies aiming to improve the collection
of occupational information on patients, cancer registries
representatives agreed unanimously on the usefulness of
data directly transmitted by a competent institution, such
as the Cantonal compensation office. This office is in
charge of retirement pension payment, which is calculated
based on individual’s occupational experience. This option
was judged optimal as the registries have the identification
number of the old-age and survivors’ insurance (OASI)
of their patients, which facilitates the linkage of data from
different sources. The registries also suggested some steps
aiming to provide all of them with permission to collect
patients’ occupation through this source and proposed sub-
miting an appropriate request to competent authorities..
However, this strategy would be successful only if addi-
tional resources are provided for insuring a sufficient qual-
ity standard of occupational information registered. In fact,
the information on occupation gathered by the Cantonal
population offices is self-declared and might be inaccu-
rate or imprecise. The registries also mentioned that if
none of the proposed strategies is accepted, it would still
be possible to continue collecting occupational data using
occupational history questionnaires within the framework
of specific research studies. The latter can be done in two
different ways: either the registries collect the occupation
of all newly registered patients diagnosed with the studied
cancer during a limited period (e.g., two years) or they par-
ticipate in the occupational history data collection by send-
ing a standardised questionnaire to patients or their fami-
lies. The latter solution seems more appropriate, as using
different methods of occupation and exposure assessment
in cancer cases and controls would introduce a differential
exposure misclassification bias.

Discussion

The first aim of this study was to evaluate the agreement of
occupational information documented in Swiss cancer reg-
istries compared with the FSO data. We hypothesised that
the sources and procedures for collecting data on occupa-
tion would affect the agreement or coding of occupation as
compared with the occupation in the SNC. Our results al-
low the conclusion that discrepancies in occupational cod-
ing are related to the different procedures of data collection
used by the registries. Thus, unsurprisingly, we observed
that, independently of the level of precision (5-3-2-1-dig-
it aggregation level), the percentage of mismatches was
less in the registries that were able to actively search and
verify occupational information.

Our results suggest that using the 3-digit code can be a
compromise between accuracy and precision. In fact, it al-
lows clear identification of the occupation of the patient
and avoids excluding those patients whose occupation was
coded slightly differently as compared with the occupation
code at 5-digit precision assigned by the FSO in the SNC.
For example, in the NSP 2000, at the 1-digit level, the code
8 corresponds to a large group of occupations related to
health, teaching, culture and science. At the 2-digit lev-
el, it allows smaller groups such as “occupations related
to media” (NSP 2000 code 81) or “health professionals”
(NSP 2000 code 86) to be distinguished. At the 3-digit
level, the occupation is even more specific, distinguishing
for instance “occupations related to human medicine and
pharmaceutics” (NSP 2000 code 861) among the health
professionals. Finally, the 5-digit level distinguishes spe-
cific occupations such as physician (861.01) or pharmacist
(861.03) among the latter.

Our second aim was to evaluate the relevance of the further
collection of occupational information by the registries.
We identified many current important barriers to further
occupational data collection. After the adoption of the Can-
cer Registration Act, Swiss cancer registries must ask
for cantonal legislation to collect occupational data of their
patients. Currently, only the registry of Neuchâtel-Jura has
obtained cantonal legal authorisation to continue collecting
these data. However, even if the appropriate authorisations
are obtained, available data sources, as well as lack of fi-
nancial and human resources, will continue affecting the
quality of the collected occupational information.

Having occupation registered in all, or most, Swiss cancer
registries routinely would obviously be valuable for epi-
demiological surveillance of occupational cancers in
Switzerland. Indeed, the registries of Geneva and Neuchâ-
tel-Jura searched and coded for occupations of the retired
patients, whereas the FSO provided only the individual’s
status “retired/annuitant”. However, it seems less obvious
how these data could fulfil the research objectives, since
a better precision than 3-digit occupational coding is chal-
lenging. Although a 3-digit occupation code is relevant for
surveillance purposes, it would not suffice when a link-
age with an exposure database (e.g., job exposure matrix
for night shift work [26, 27], lung carcinogens [28], or ra-
dioactive materials [29]) based on a 4 or 5-digit occupation
classification is necessary. Given these findings, the rele-
vance of further collection of occupations for research pur-
poses by cancer registries appears questionable. Indeed, for
research purposes, occupational history needs to be recon-
structed very precisely. Thus, use of centrally collected da-
ta may be of great importance.

Two options emerged from our focus group investigation:
[1] use of OASI data and [2] request to the competent au-
thorities in order to obtain permission for all the cancer
registries to collect occupational data. However, after our
discussion none of these options seems viable. The data
collected by OASI would be a potentially relevant source
as it provides a unique personal identifier. In fact, such
identifiers are widely used in Scandinavian countries
[30–32] and, recently, in France [33] including for research
purposes. In Norway, unique national identity num-
bers were used to link data from medical, educational and
other registries in order to predict unemployment of young
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people [32]. Unfortunately, OASI does not collect infor-
mation on either the occupation of the insured person or
about his/her occupational activity branch or working con-
ditions, but only the enterprise number and the worker’s
salary for calculation of the contribution amount. It is thus
impossible to retrace the patients’ occupational history us-
ing OASI data. Nevertheless, the FSO is able to link the
enterprise number to the Swiss enterprises registry and as-
sess its economic activity branch. Using the latter along
with the salary information from the OASI it could be pos-
sible to deduce the socioeconomic status of the worker in
each enterprise and, perhaps, the occupation, although im-
precisely. Because the OASI data cannot be used, the sec-
ond strategy was also abandoned.

Another option consists in linking data on occupation col-
lected by FSO with data collected by the registries. How-
ever, this option was not obvious for the registries and
was not discussed with the focus group. More consulta-
tions with representatives of the registries and probably
with the FSO are needed to determine precisely the feasi-
bility of these options and their interest for the registries
and occupational cancer research.

Thus, the routine collection of occupational data given the
existing sources, the current legislative context, resources
available and our findings, seems challenging and ineffi-
cient. Consequently, such a data collection should be lim-
ited to specific research studies and conducted according
to a research plan approved by relevant ethics committees.
In such a research context, the strategy of collection and
coding occupation for a specific cancer location during a
limited calendar period by the cancer registries also seems
suboptimal. In fact, it would only inform on the occupation
in incident cancer cases but not in the controls (e.g., pa-
tients with other cancer locations or healthy people) or ex-
ternal comparison group (e.g., general (sub-)population).
Retrieving their occupation would require additional, po-
tentially different investigation; consequently, such a strat-
egy is prone to a high risk of introducing different exposure
classification bias in the research results. Conversely, the
retrospective reconstruction of a curriculum laboris using
a standardised questionnaire provided to both cancer pa-
tients and controls remains a relevant and feasible solution
for continuing research on occupational cancer in Switzer-
land. Indeed, it is the only possible strategy in the current
context. This approach was shown to be reliable in many
epidemiological studies and allowed assessment of the ex-
posure-response relationship for many occupational car-
cinogens in national and international studies [34–36]. The
coding of occupations during the entire career is a burden-
some and time-consuming task, and constitutes the main
limitation of this approach. However, the automation of
the coding of occupations thanks to a new software
“PROCODE” could alleviate this limitation [38]. The sec-
ond drawback is that such a questionnaire significantly
elongates the study questionnaire and the time required
for its completion, which could bother the participants and
lead to dropouts. To remedy this issue, a simplified ques-
tionnaire on occupational history could be used, such as
one currently tested within the Swiss Health Study Pilot
Project [39], as well as more interactive on-line question-
naires that could be filled in using a smartphone or a tablet.
Indeed, the collaboration of Swiss cancer registries in the

administration of such a questionnaire to their patients is
an additional key-point in this strategy.

Study strengths and limitations

This study was the first to examine the quality of occupa-
tional data using a systemic research protocol applied to
five population-based Swiss cancer registries. The study
findings confirmed the research hypothesis that the quality
of data estimated as completeness and precision of reg-
istries’ occupational data depends on the sources used for
data collection and the methodological rigour of registra-
tion and coding procedures, the latter being determined
by the resources available. The original study findings
were timely, given the new regulation on cancer registra-
tion in Switzerland, which came into operation in January
2020.

The use of a probabilistic linkage procedure implies that
for some individuals cancer registries and SNC records
could not be linked successfully. However, according to
Schmidlin et al., only 5.4% of records could not be linked
using stringent probabilistic linkage and the unlinked death
records have little effect on relative mortality and reflect
well the official rates [40].

The study was limited to all cancer registries of Western
Switzerland, raising concern about generalisability of the
findings to all the other Swiss registries. Nevertheless, we
covered most administrative sources available and these
sources are largely comparable across cantons. Therefore,
the diversity observed in data collection procedures in our
study is likely representative of the procedures used in a
broader sample of Swiss cancer registries. The unavailabil-
ity of occupations coded using NSP 2000 in the Geneva
registry and lack of occupational data in the Fribourg reg-
istry precluded analysis of the accuracy and precision of
these registries. However, it is unlikely that inclusion of
them in the analysis would change the study results and
conclusions.

The strategies discussed within the focus group and in-
vestigated by mapping are federal-level strategies. Conse-
quently, they are relevant for all Swiss registries of dis-
eases. The conclusions regarding the most relevant
approach to collect patients’ occupation and promote the
research on occupational diseases and occupational cancer
risks are therefore generalisable to all health outcomes in
the country, given its particularities in data availability,
flow, interoperability and linkages.

Conclusion

This study is the first investigating the quality of occupa-
tional data collected by Swiss cancer registries. The usage
of a mixed method protocol added to its originality. The
study confirmed the research hypothesis that the quality
of occupational data estimated in terms of data complete-
ness, accuracy and precision, depends on the sources used
by the registry for data collection and the methodologi-
cal rigour of registration and coding procedures, the lat-
ter being strongly determined by the local legislation and
resources available. Given that currently cancer registries
cannot collect occupational data without appropriate can-
tonal legislation, the simplest solution is to retrace occu-
pational history in the frame of specific studies. Howev-
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er, available data sources, as well as lack of financial and
human resources, will continue affecting quality of the oc-
cupational information collected by the registries. There-
fore, the usage of a standardised questionnaire retracing in-
dividual occupational history to enable further assessment
of individual exposure to potential occupational carcino-
gens and hazards will be more relevant than using rou-
tinely available data. However, this approach will leave
the Swiss registries unable to fulfil their epidemiological
surveillance mission with respect to occupational cancers,
for which national statistics remain limited. The preven-
tion and consequently the surveillance of occupational dis-
eases, including occupational cancers, is one of the mis-
sions of the public health authorities, in the same sense that
occupational health is a part of public health [9].
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Appendix

Supplementary figure

Figure S1: Proportions of the occupations coded using the same International standard classification of occupations (ISCO) code as in the
Swiss National Cohort between 1996 and 2004.
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