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Abstract The results of the general Atlas of Health and
Working Conditions by Occupation were compared
with the results of the Atlas of Health and Working
Conditions in the Construction Industry. Both are based
on questionnaire data from periodical occupational
health surveys [POHSs]. The scores on most of the
items showed considerable differences between the two
atlases, partly due to differences in the regional origin
of the data. Therefore, direct comparisons between the
atlases are biased by regional differences. To study the
reliability and the generalizability of the results of both
atlases, similarities between the data files with respect
to occupations in the construction industry were
studied. Most of the items on working conditions, espe-
cially those with a widespread distribution, showed
a close resemblance between the data files in terms of
the relative position of an occupation compared to
other occupations in the construction industry. The
items on health showed less resemblance, except for the
items on musculoskeletal complaints, which showed
results similar to those of the work items. These results
indicate the reliability and generalizability of the judge-
iments based on both atlases outside the regions of
origin, as far as items with a widespread distribution
are concerned. Therefore, we recommend the aggrega-
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tion of POHS data on a national scale, taking regional
differences into account. In that way, a greater number
of occupations will be described and the reliability of
the results will be enhanced.
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introduction

In the various sectors of industry — for example con-
struction — a great need exists for systematic infor-
mation about the prevalence of work-related health
complaints and diseases and of problems at work ex-
perienced by the employees. The Atlas of Health and
Working Conditions by Occupation [2] only partly
meets that need. The information in this general atlas 1s
considered too extensive for specific sector organiza-
tions. In addition, sectors need more details about their
own 1ndustries and a discussion of the results, which
should enhance the accessibility and the utility of the
information. On behalf of the sector organization Ar-
bouw Foundation, the Atlas of Health and W orking
Conditions in the Construction Industry has been pub-
lished for this purpose [3]. In this atlas of the construc-
tion industry, occupations are described using a data
file of the Arbouw Foundation, initially processed by
the Dutch Institute for Preventive Health Care (NIPG-
TNO) 1in Leiden [17, This “construction industry file”
(CI file) consists of data from periodical occupational
health surveys [POHSs], gathered by hive regional oc-
cupational health services [OHSs] spread over the
Netherlands. The CI file contains data for more ems-
ployees from the construction industry than the so-
called “general atlas file” [ GA file] of the OHS “Oost-
Gelderland” on which the general atlas 1s based. Thus,
more occupations can be described. Moreover, in this
atlas exploratory attempts are made to relate specific
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working conditions to health complaints. The pre-
sentation of the results in the atlas of the construction
industry is not essentially different from that in the
general atlas.

The first goal of this article is the detection and the
description of systematic differences in the answers to
- the POHS questionnaire between the two data files,
and to compare those with regional differences found
previously [1]. The existence of regional differences has
consequences for the merging of POHS data of differ-
ent regional origin, e.g. in a national monitoring nsti-
tute [7, 9]. These consequences may lie in the necessity
for stratification of data according to regional origin
in the comparison of occupations and sectors of indus-
try, and in a potential bias in the use of unadapted
reference values of inter-regional origin by a regional
OHS.

The second goal of this article is the description of
the similarities between the results from the two data
files, as an indication of the reliability and the generaliz-

-

ability of the results ol both atlases.

Materials andﬁ methods

Both the general atlas and the atlas of the construction industry
are based on the answers of employees on the items of the ques-
tionnaire of the POHSs. All employees working in the construction
industry are invited to participate voluntarily, The data for male
and female employees are analysed separately. We used two data
files:

1. The GA file contains data of the most recent POHS in the
period 19811990 for 36000 employees from all companies and
sectors of industry associated with the OHS *Qost-Gelderland”. The
large majority of the data were gathered from employees in indus-
trial enterprises. Employees in the construction industry (numbering
more than 4500) are included in the GA file [2,4]. In the general
atlas a minimum of 50 employees per occupation was chosen,.

2, The Cl file consists of POHS data of 11 000 employees from the
construction mndustry, gathered by five different OHSs 1n 1989 and
1990 [1,8]. The OHS “QOost-Gelderland” was one of thesc five
OHSs, with about one-quarter of the data, causing the two data files
to overlap partially. Thirty-four occupations with male and two
occupations with female employees were selected, with a minimum
of 40 employees per occupation.

The employees of the GA file were classified into occupations
using the four-digit classification of the Dutch Central Bureau
of Statistics (CBS) [5]. The occupations in the CI file were classi-
fied according to the classification of the Social Fund for the Con-
struction Industry (SFB). The two classification systems differ
In the extent of specification, and the overlap is only partial
However, eight occupations had an identical or nearly identical
description and a sufficient number of employees in both files (see
Table 1). |

The SFB classification 1n the CI file has a finer distinction between
occupations than the CBS classification in the GA file. One occupa-
tion code 1n the GA file may correspond to several occupation codes
in the CI file, Of all the CI codes corresponding to one GA code, we
selected the CI code containing most employees. For example, the
CI file contains three types of house painters, and 76% of them
had the CI code “painter ~maintenance” (666 out of 877 house

Table 1 Occupations with corresponding descriptions in the GA
and the CI file

GA file CI file

Carpenter, construction industry Carpenter (n = 3181)

(n = 1821)
Bricklayer (n = 1194)
House painter {n = 630)

Bricklayer (n = 1056)
Painter — maintenance

(n = 666)
Rricklayer's assistant (n = 305) Bricklayer’s assistant
(n = 274)

Road worker (n = 211)
Excavation worker

Road worker (n = 151)
Excavation worker — finisher

construction industry (n = 126) (n = 251)

Plasterer (n = 120) Plasterer — traditional
(n = 144)

Pipe and tube layer (n = 54) Cable and tube layer
(n =179)

All eight occupations (n = 4421) All eight occupations
(n = 5862)

painters). Therefore, we assume that systematic differences between
corresponding occupation codes in the two data files are absent or
only small.

To reduce the influence of random error on the differences be-
tween the two [iles, we only compared the complaint percentages of
the three occupations with the largest numbers of employees: car-
pentry, bricklaying and painting. For each of these three occupa-
tions, we compared the mean complaint percentages on each item
between the two data files.

In the subsequent analysis of similarities between the files, we
computed the Pearson correlation between the two complaint per-
centages of the eight corresponding occupations in Table 1. In this
last analysis, the reference population consisted of the same eight
occupations in both data files, and was therefore comparable. The
correlation would be near 1.0 if the complaint percentages from both
data files were strongly related. In the presentation of the cor-
relations between the data fles, the correlations are classified
by magnitude: over 0,75 indicates a good relationship; between
0.5 and 0.75 1s reasonable; between 0.25 and 0.5 is mediocre;
and under (.25 does not indicate any relation between the two data
files.

The direct method of standardization for age was used in both

-analyses. Age was recoded in four categories { < 35, 35-44, 45-54,

= 33 years). The age distribution of the total GA file (n = 23 507)
was used as the standard.

The items were divided into five categories. First, items on health
and on working conditions were distinguished and then the items on
health were subdivided into four categories:

- Items about musculoskeletal complaints

- Iterns about medical treatment for specific diseases in the last
> years

— [tems about life-style, e.g. smoking, alcohol and prescribed drug
consumption and physical exercise during both work and leisure

— The rest of the items on health.

Some health and work items were excluded from the analysis be-
cause of complementary response alternatives. Three work items on
unfavorable expectations about future employment were excluded

because the results for these items were very deviant. The reason for
this deviation will be discussed below.



Results

Differences between the two data files in three
occupations ' -

In Table 2 the differences between the two data files are
shown by occupation and item category in the follow-
ing format: first the number of items with a higher
percentage of complaints in the CI file, then the items
with a higher percentage of complaints in the GA file.
The mean difference of all items in the item category is
presented in the last column.

For more than 85% of the items the complaint
percentages of the CI file are higher, and the mean
differences indicate an extra percentage of 1%—4%.
The difference can amount incidentally to 15% extra
complaints. The differences presented here appear to be
systematic. To explain these differences, we will first
discuss the composition of the two files.

The two files differ in regional origin and in the
period of gathering, leading to two possible explana-
tions: First, complaint percentages in the Oost-Gelder-
land region may be systematically lower than those in
the other four regions. Confirmation of this explana-
tion ought to be possible within the CI file. Standard-
ized for age and occupation, the complaint percentages

Table 2 Number of items with complamt percentages higher or
lower in the CI file compared to the GA file for three occupations.
The minimum and maxiumum of the difference, and the mean differ-
ence are also presented. (NA not applicable)

CI < GA

Item group®*  Cl < GA Mean
occupation ' difference
~ No. Min. Max. No. Min. Max.
H.I Carpenter 20 0.3 7.7 0 NA NA 2.4
H.2 Carpenter 14 0.2 7.8 3 0 -01 1.7
H.3 Carpenter 3 1.5 126 3 —11 =56 20
H.4 Carpenter . 68 0.1 7.7 2 —02 —~10 20
W Carpenter 47 0.6 8.9 1 —01 —-01 36
H+W Carpenter 152 0.1 12.6 9 0 —35.6 25
H.1 Bricklayer 18 0.7 5.9 —0.1 —-02 30
H.2 Bricklayer 16 0.1 5.4 ] 0 0 1.3
H.3 Bricklayer 3 38 141 3 —06 —21 35
H.4 Bricklayer 66 0.1 8.8 4 0 05 2.3
W Bricklayer 47 02 10.2 I —06 —06 3.5
H+W Bricklayer 150 0.1 141 11 0 —21 27
H.1 Painter 18 0.2 7.6 2 09 —14 26
F.2 Painter 14 0.1 7.1 3 0 —17 1.5
H.3 Painter 3 49 157 3 ~06 —44 4.2
H.4 Painter 60 0.1 96 10 0 —-21 21
W Painter 43 02 111 5 =01 —15 36
157 23 0 —44 26

H+W Painter 138 0.1

‘Item groups: H.1, questionnaire health: musculoskeletal complaints
(20 items); H.2, questionnaire health: items about medical treatment
(17 items); H.3, questionnaire health: items about life-style (6 items);
H.4, questionnaire health: remaining health items (70 items); W,
questionnaire working conditions (48 items); H+ W, all health and
work items of the questionnaire (161 items)
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differ distinctly between regional OHSs [1]. In addi-
tion, a comparison of the complaint percentages of
carpenters within the CI file was made between the
OHS “Oost-Gelderland™ and the other four OHSs.
Indirectly standardized for age and analysed per item,
the complaint percentages of the OHS “Oost-Gelder-
land”™ were considerably lower than those of the other
four OHSs (especially on the items on working condi-
tions). However, in this analysis we could only repro-
duce a part of the difference we found between the two
data files. Second, complaint percentages in the period
1989-1990 tay be systerhatically higher than those in
the preceding period, 1981-1988, at least in the Oost-
Gelderland region. We performed an analysis of all
employees 1in the construction industry in the GA file.
Three periods with sufficient numbers of employees
could be identified: 1985-1986, 1987-1988 and
1989-1990. The complaint percentages, standardized
directly for age, showed a slight decrease, especially for
the 1tems on working conditions. This result is incom-
patibie with the second explanation of the difierences
between files.

As a second result of this analysis, we found large
differences for three items concerning unfavorable ex-
pectations about future employment. The percentages
on these items approximately halved from the first to
the third period. For example, the percentage of em-
ployees complaining about insufficient security in their

job in the three periods examined was 38%, 24% and

18% respectively. This result indicates a rapid improve-
ment in employment, also reflected by the tripling of
the number of vacancies in the Dutch construction

industry in the period 1986-1990 (5600 and 163800

vacancies respectively [6]). Bloemhoff et al. also re-
ported a significant decrease in the years 1989 and 1990
in the complaint percentages on the cluster about “per-

spectives” [1]. The items on unfavorable expectations
about future employment are part of that cluster. A ma-

jor part of the GA file consists of data from the period

before 1989, when expectations of the future were un-
favourable. The mean percentages of complaints on
these items in the GA file will therefore be relatively
high compared with the mean percentages in the CI file.
Therefore, these items were excluded from the analysis.

Similarities between the two data files
in eight occupations

In the general atlas, each occupation is evaluated on
the basis of its relative position compared to the refer-
ence population of all occupations of the general atlas.
An occupation with a high percentage of complaints is
assessed as having a relatively heavy load with respect
to the relevant factor in the working. conditions. The
assumption has been made that fhe results can be
generalized to a larger population than the employees
in the Oost-Gelderland region. If this assumption is
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Table 3 Classification of the items, stratified by standard deviation
(SDy and total. according to the correlation between the complaint
percentages of the cight corresponding occupations from the GA
and the CI data files. Within each SD stratum, five item groups are
distinguished. and a total count is given. Presented are row percent-
ages and the number of items per ttem group

[tem group?

Correlation

< ().25

Items with an SD of less than 2.5

0.2

5-0.500.50-0.750.75-100

H.1 1 7% 339% 1 7% 33% 6
H.2 2794 13% 47% 13% 15
H.3 100% 0% 0% 0% |
H.4 55% 21% 1294 12% 58
W 78%% ()% 11% 11% 9
H+W 51% 18Y%4 18% 13% &9
Ttems with an SD of 2.3 or more

H.1 0% 0% 36% 64%, 14
H.2 0% 0% (3% 100% 2
H.3 20% 20% 40 %% 20% 5
H.4 25% 8% 17% 50% 12
W 3% 8% 15% 74%, 39
H+W 7% 7% 21% 65% 72
All items

H.] 5% 10% 30% 35% 20
H.2 2484 12% 41% 24% 17
H.3 33% 17% 33% 17% 6
H.4 50% 19% 3% 19% 70
W 17% 6% 15% 63% 48
H4+W 31% 13% 19% 37% 161

Total

* Item groups: H.l, questionnaire health; musculoskeletal com-
plaints (20 items); H.2, questionnaire health: items about medical
treatment (17 items); H.3, questionnaire health: items about life-style
(6 items); H.4, questionnaire health: remaining health items (70
items); W, questionnaire working conditions {48 items); H+ W, all
health and work items of the questionnarie (161 items)

correct, an assessment of an occupation on the basis of
the GA file should correspond to an assessment on the
basis of another data file, in the present study the CI
file. We computed the correlation between the com-
plaint percentages of the eight occupations listed in
Table 1.

We expected an influence of the spread of complaint
percentages on the correlation between the data files.
Therefore, we computed the standard deviation (SD) of
the distribution of the eight occupations in each data
file per item and used the smaller of the two standard
deviations to classify the items into two groups with an
SD of less than 2.5 and of 2.5 or more respectively.
Table 3 shows the correlations between the data files.

The relation between the complaint percentages of
the two data files 1s shown graphically in Fig. 1, using
the 1item back pain as an example. First of all, the
difference between the two files in the general level of
complaints is demonstrated (an average of 8% extra
complaints in the CI file on this item). Secondly, the
order of the occupations in the two data files is almost

Backache complaints

% complaints

, e 'Haad maker
60 - I-:fl --: .- Plamﬁrar S

. I—"— _';f' Bncklayer
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o / +Tube layer _ |
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Fig. 1 The relation between the backache complaint percentages of
eight occupations in the GA file and the CI file

the same, and, therefore, the connecting lines hardly
ever cross. For this item, the correlation between the
complaint percentages of the two data files was high:
0.96.

From Table 3 it can be concluded that the relative
positions of the complaint percentages of the corres-
ponding occupations from the two data files are similar -
for most of the items on working conditions [W],
especially those with a wide spread. The items on
health show less resemblance, except the musculo-
skeletal complaints (H.1), which show results similar to
the items in working conditions.

In cases where the eight selected occupations do not

“differ systematically, differences in complaint percent-

ages between occupations within a file will occur,
caused by random factors. However, these differences
will be relatively small due to the large number of
employees per occupation. Moreover, if the same occu-
pations are selected from another regional population,
the differences between these occupations within the
region will again be both small and caused by random
factors. In that case, the relative position of an occupa-
tion may differ from the relative p051t10n in the first
selection. According to this line of reasoning, the low
correlations found for the items with a small spread of
complaint percentages indicate the absence of system-
atic differences between these eight occupations. The
complaint percentages on the items on working condi-
tions (W) generally are both spread widely and corre-
late reasonably to well. This observation is as expected,
because the topics of these items are the work charac-
teristics, and that i1s what differs primarily between
occupations. Furthermore, the physical work load in
a number of occupations in the construction industry is
heavy, which may lead to several sorts of musculo-
skeletal complaint. These items show both wide spread
and high correlations (H.1). Many of the items on






