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Objectives   No data are currently available on the prevalence and characteristics of functional dyspepsia among 
cement workers. Given the potential impact of dyspepsia on work performance, whether its prevalence is in-
creased among workers exposed to cement dust was evaluated. 
Methods   Altogether 420 cement workers were enrolled in the study. According to the individual exposure 
levels to cement dust, the following three groups were established: no exposure (128 workers), low exposure 
(<1 g/m3, 116 workers), and high exposure (>1 mg/m3, 176 workers). Dyspepsia was evaluated by means of 
validated questionnaires. 
Results   The prevalence of dyspepsia was increased in both the low and high exposure groups in comparison 
with the unexposed workers (51.7% and 59.1%, respectively, versus 34.4%; adjusted odds ratio (aOR) 2.21, 95% 
confidence interval (95% CI) 1.25��������������������������������      ��������������������������������������������    –�������������������������������      ��������������������������������������������    3.92, and aOR 2.36, 95% CI 1.31��������������������������������������������    –�������������������������������������������    4.25, respectively). A stepwise regression 
analysis showed a progressive increase in the odds ratio for dyspepsia for the low- and high-exposure groups with 
the no-exposure group as reference (OR 1.94, 95% CI 1.15–3.27, and OR 2.61, 95% CI 1.62–4.20, respectively). 
Ulcer-like dyspepsia was especially associated with the degree of exposure to cement dust, 11.71% for the no-
exposure group versus 17.24% for the low-exposure group versus 29.54% for the high-exposure group (aOR 3.49, 
95% CI 1.60������������������������������������������������������������������������������           ����������������� –�����������������������������������������������������������������������������           ����������������� 7.63), when the high-exposure group was compared with the no-exposure group. Similar findings 
were obtained for reflux-like dyspepsia. 
Conclusions   Occupational cement-dust exposure is associated with dyspepsia, and the association is particu-
larly strong for ulcer-like and reflux-like dyspepsia.

Key terms   exposure level; occupational exposure; reflux-like dyspepsia; symptom severity; ulcer-like dyspepsia. 
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It has been speculated that cement dust may induce 
chronic gastric inflammation when coming in contact 
with gastrointestinal mucosa (1). Epidemiologic data 
about the possible association of cement-dust exposure 
with organic lesions of the upper-gastrointestinal tract 
are, however, conflicting (2–9), probably because the 
reliability of the aforementioned studies was generally 
limited by their retrospective nature and by method-
ological pitfalls. 

In spite of the debate on the possible association 
between cement-dust exposure and organic lesions of 
the upper-gastrointestinal tract, no data are currently 
available on the possible association with functional 
dyspepsia, which is much more common and may have 
a strong influence on work performance (10–12).

This lack of data may depend on the fact that no 
clear classification and no scoring system for dyspeptic 

symptoms have been available until recently, and it 
has therefore been very difficult to assess this disorder 
objectively and make a comparison between different 
studies. In recent years, however, internationally vali-
dated criteria for classifying and quantifying dyspeptic 
symptoms have been developed (13). 

The aim of our current study was to evaluate whether 
the prevalence and intensity of dyspeptic symptoms are 
increased among workers exposed to cement dust and 
whether a dose������������������������������  –�����������������������������  response relationship exists.

Study population and methods

In 2006, we recruited workers on a voluntary basis from 
two cement factories located in the same geographic 
area (the Lazio District) of central Italy. People were 
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considered for the study if they had worked in the same 
worksite of the cement factory during the last 5 years. 
The exclusion criteria were the presence of systemic 
inflammatory or immunologic disorders, the coexistence 
of diabetes or other metabolic diseases, the presence of 
neoplasia, a previous diagnosis of organic disorders of 
the upper-gastrointestinal tract (ie, peptic ulcer or cancer 
of the stomach or esophagus), previous attempts at He-
licobacter pylori eradication, gallbladder disease, main-
tenance therapy with H2-receptor antagonists or proton 
pump inhibitors, and the development of dyspeptic 
symptoms before being employed at the cement plant. 
Dyspeptic workers with alarming signs and symptoms 
(weight loss, anemia, anorexia, upper-gastrointestinal 
bleeding) were also excluded from the study and were 
recommended to get an appropriate diagnostic work-up; 
those with a high-risk condition (development of dys-
pepsia after the age of 50 years or with a family history 
of gastric cancer) were recommended to undergo upper-
gastrointestinal endoscopy. Those reporting a normal 
endoscopic examination were included in the study, 
whereas those with abnormal findings and those refusing 
to perform the endoscopic control were excluded. All of 
the enrolled participants were men. 

At least two measurements per year of personal ex-
posure to cement dust had to be available during the last 
5 (range 2�����������������������������������������������         –����������������������������������������������         3, median 2) years, and the mean value of the 
measurements was taken as the mean level of exposure. 
The three levels of exposure of absent (exposure below 
the detection limit), low (<1 mg/m3), and high (>1 mg/
m3) were established a priori. These limits were selected 
on the basis of available guidelines regarding the risk 
of respiratory disorders after occupational exposure to 
cement dust (14). In fact, according to these guidelines, 
the threshold limit for cement dust is 10 mg/m3, and 
one-tenth of the threshold limit (in this case 1 mg/m3) is 
commonly taken as the “attention level” beyond which 
adverse respiratory effects cannot be excluded.

Measurements of dust particles were expressed ac-
cording to the European standard norm (15). We chose 
to consider the inhalable fraction because it is the mass 
fraction of particles that can be inhaled by the nose or 
mouth, with the highest median size of the particles 
(100 µm), in comparison with other measurable fractions, 
such as the respirable fraction (median size 4.25 µm) and 
thoracic fraction (median size 11.6 µm). This choice was 
determined according to the consideration that larger par-
ticles may have more probabilities of being entrapped in 
the mouth or nose and of being subsequently swallowed. 
The level of the inhalable fraction was assessed by the 
gravimetric method, which is based on the collection of 
the inhalable fraction samples on filters made of poly-
vinyl chloride at a flow rate of 2.2 l/min.

The presence and degree of dyspepsia were evalu-
ated according to the Rome II criteria, which were es-

tablished in 1999 on the basis of the consensus opinion 
of an international panel of clinical investigators (13) 
and have been extensively used thereafter (16–18). A 
typical participant required approximately 10 minutes to 
complete the entire questionnaire. Interviewers checked 
the questionnaires for completeness on site and gave 
clarifications on the meaning of terms not readily un-
derstood by the workers. 

The questionnaire investigates the presence of six 
different symptoms (epigastric pain, epigastric dis-
comfort, bloating, fullness, early satiety, nausea), and 
a diagnosis of dyspepsia was made in the presence of 
at least one symptom for at least 12 weeks in the past 
12 months. 

According to the prevalent symptom, three types of 
dyspepsia were identified, ulcer-like dyspepsia (when 
epigastric pain is the predominant symptom), dismotil-
ity-like dyspepsia (when epigastric discomfort is the 
predominant symptom), and nonspecific dyspepsia.

In addition, we also evaluated the presence of heart-
burn and acid regurgitation. The participants reporting 
either symptom as predominant were classified as having 
reflux dyspepsia.

The intensity of each dyspeptic symptom was evalu-
ated by means of a visual analogue scale (0–100 mm, 
corresponding to absence and maximum intensity) that 
resulted in the construction of a summary symptom 
score (19).

Finally, a Likert scale was used to quantify the fre-
quency of symptoms during the last 3 months among the 
workers with a diagnosis of dyspepsia (1= ≤1 week, 2= 
2–3 times/week, 3 = 4–6 times/week, 4 = everyday). 

All of the workers were investigated for other vari-
ables of potential influence on dyspeptic symptoms, 
such as age, smoking, coffee and alcohol consumption, 
nonsteroidal anti-inflammatory drug intake (NSAID), 
work seniority, and pattern of daily workhours (daily 
or shift workers).

The interviewers were unaware of the exposure level 
of the workers.

Informed written consent was obtained from all of 
the workers participating in the study, which was ap-
proved by the ethics committee of our institution.

The following baseline characteristics were catego-
rized: age (<35, 35�������������������������������������      –������������������������������������      55, and >55 years); body mass index 
(BMI), expressed as kilograms per square meter (above 
and below 25); alcohol intake, evaluated considering 
110 grams of alcohol per liter of wine, 44 grams of 
alcohol per liter of beer, and 350 grams of alcohol per 
liter of spirit (above and below 30 g/day); coffee intake 
(above and below 3 cups per day); smoking status (yes 
or abstinence for <6 months and no or abstinence for 
>6 months); NSAID intake (above and below 2 times/
week); and daily workhours (shift workers and nonshift 
workers). 
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When not otherwise stated, the data have been ex-
pressed as the means and standard deviations of the 
means. A two-tailed P-level of <0.05 was taken as evi-
dence of significance. The chi-square test and Student’s 
t-test were used for the comparison of discrete and 
continuous variables, respectively. Odds ratios (OR) 
and 95% confidence intervals (95% CI) adjusted for 
age, alcohol, and smoking were calculated by means 
of a multiple logistic regression when the prevalence 
of different subtypes of dyspepsia and the cumulative 
prevalence of dyspepsia were compared among the 
groups of workers with a different degree of exposure 
to cement dust. Furthermore, adjusted odds ratios (aOR) 
and 95% confidence intervals were calculated for the 
presence of dyspepsia using a forward stepwise logistic 
regression involving an evaluation of variables consid-
ered to be potentially linked to dyspepsia (age class, 
smoking, coffee and alcohol consumption, frequency of 
NSAID intake, degree of exposure to cement dust, BMI, 
and work schedule) and using the unexposed persons as 
the reference group. Variables with P-values of <0.20 
were allowed in the final model. 

The chi-square test for trend was used for analyzing 
the distribution of the symptom frequency in the four 
classes of the Likert scale for the exposed and unexposed 
workers.

The statistical analysis was performed with Inter-
cooled Stata 9.2 software (release 9, StataCorp LP, Col-
lege Station, TX, USA).

Results

The whole eligible worker population comprised 
511 male workers, 503 of whom participated in the 
study. Altogether 83 workers were, however, excluded 
from the study for the following reasons: lack of suf-
ficient exposure data (14 workers), systemic disorders 
(4 workers), gallbladder disease (1 worker), previous 
diagnosis of peptic ulcer (3 workers), nongastrointestinal 
neoplasia (2 workers), alarming symptoms (7 workers), 
dyspeptic workers aged ≥50 years, with abnormal find-
ings in an upper-gastrointestinal endoscopy or refusing 
to perform endoscopy (6 workers), previous H pylori 
eradication (3 workers), maintenance therapy with H2-
receptor antagonists or proton pump inhibitors (6 work-
ers), <5 years of employment (22 workers), and devel-
opment of symptoms before employment (15 workers). 
The data therefore refer to 420 workers.

According to our exposure criteria, 128 workers 
were classified as having no exposure (all of the expo-
sure evaluations fell into this class), 116 as having low 
exposure (9 workers had one exposure evaluation in the 
high-exposure range and any others in the low-exposure 

range), and 176 as having high exposure (12 workers had 
one exposure evaluation in the low exposure range and 
any others were in the high-exposure range). 

The main clinical characteristics of the exposed and 
unexposed workers are shown in table 1. 

Smokers were found with increased frequency among 
the unexposed workers in comparison with those with 
high exposure (53.13% versus 36.36%), whereas work-
ers with a high level of alcohol intake were detected 
more frequently among the workers with low exposure 
in comparison with those with high exposure (37.93% 
versus 18.18%).

The prevalence and type of dyspepsia of the three 
groups of workers are shown in table 2. 

Dyspepsia was diagnosed with increased frequency 
among those with low exposure (51.72%) or high ex-
posure (59.08%) in comparison with the unexposed 
workers (34.35%) (aOR 2.21, 95% CI 1.25����������� –���������� 3.92, and 
aOR 2.36, 95% CI 1.31��������������������������������   –�������������������������������   4.25, respectively). The preva-
lence of ulcer-like dyspepsia was significantly higher 
in the high-exposure group than in the low-exposure 
group (29.54% versus 17.24%, aOR 1.94, 95% CI 
1.08��������������������������������������������������       –�������������������������������������������������       3.18) or in the no-exposure group (29.54% versus 
11.71%, aOR 3.49, 95% CI 1.60����������������������   –���������������������   7.63). Both the low- 
and high-exposure groups showed a significantly higher 
prevalence of reflux-like dyspepsia (24.14% and 25%, 
respectively) in comparison with the no-exposure group 
(11.71%) (low exposure versus no exposure: OR 2.44, 
95% CI 1.22�����������������������������������������     –����������������������������������������     3.89; high exposure versus no exposure: 
OR 2.48, 95% CI 1.31�����������������������������������  –����������������������������������  4.01). Dismotility-like dyspepsia 
and unspecified dyspepsia did not differ significantly 
among the three groups.

The prevalence of each symptom in the three groups 
is shown in table 3.

Bloating was reported with increased frequency 
among the workers with low exposure than among those 
with no exposure (P=0.0001). The following symptoms 
were detected with increased frequency in the high-ex-
posure group in comparison with the no-exposure group: 
nausea (P=0.001), bloating (P<0.0001), and epigastric 
pain (P=0.03). The frequency of nausea and epigastric 
pain was significantly higher in the high-exposure group 
in comparison with the low-exposure group (P=0.03 and 
P=0.02, respectively). 

In all of the groups, the Likert score (for the frequency 
of symptoms among the dyspeptic patients during the last 
3 months) ranged from 1 to 4 (table 4). The distribution 
of patients in the four classes differed among the three 
groups. In the no-exposure group, there was a clear trend 
for an increased prevalence of low-frequency symptoms 
(P for trend = 0.002), which was of borderline statistical 
significance for the low-exposure group (P for trend = 
0.052), whereas a similar distribution in the prevalence 
of frequent and infrequent symptoms was found in the 
high-exposure group (P for trend = 0.69). 
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The summary score, describing the severity of symp-
toms among the dyspeptic patients, was 36.81 (SD 29.64) 
for the high-exposure group, 27.18 (SD 34.44) for the low-
exposure group, and 26.10 (SD 22.61) for the no-exposure 
group. The differences were not statistically significant.

Four variables associated with dyspepsia (ie, low 
exposure, high exposure, age >55 years, and alcohol 
consumption) were included in the final model of the 
stepwise regression analysis, as shown in table 5. The 

Table 3. Prevalence of each dyspeptic symptom among the ex-
posed and unexposed workers.

Symptom	 No exposure	 Low exposure	 High exposure 
	 (N=128)	 (N=116)	 (N=176)

	 N	 %	 N	 %	 N	 %

Nausea 	 4	 3.12	 11	 9.48	 32	 18.18
Heartburn 	 28	 21.87	 30	 25.86	 44	 25.00
Bloating 	 1	 0.78	 15	 12.93	 36	 20.45
Acid regurgitation 	 23	 17.96	 22	 18.96	 44	 25.00
Epigastric pain 	 26	 20.31	 22	 18.96	 56	 31.82
Epigastric discomfort	 13	 10.15	 18	 15.51	 32	 18.18
Fullness 	 4	 3.12	 8	 6.89	 16	 9.09
Early satiety 	 4	 3.12	 8	 6.89	 12	 6.82

Table 4. Likert scale regarding the frequency of symptoms among 
the dyspeptic patients, according to their degree of exposure to 
cement dust. (1= ≤1 time, 2= 2–3 times/week, 3= 4–6 times/week, 
4= everyday)

Score	 No exposure a	 Low exposure b	 High exposure c

	 N	 %	 N	 %	 N	 %

1	 19	 43	 20	 33	 29	 28
2	 14	 32	 18	 30	 28	 27
3	 9	 20	 16	 27	 26	 25
4	 2	 5	 6	 10	 21	 20

a P for trend: no exposure 0.002.
b P for trend: low exposure 0.052.
c P for trend: high exposure 0.69.

Table 1. Clinical characteristics of the workers, according to their degree of exposure. (P = 0.0002 when comparing alcohol consumption 
between the high- and low-exposure groups, P = 0.004 when comparing smoking between the no-exposure and high-exposure groups, 
P>0.05 for all of the other comparisons, BMI = body mass index, NSAID = nonsteroidal anti-inflammatory drugs)

Characteristic	 Exposure

	 Absent (128)	 Low (116)	 High (176)

	 N	 %	 Mean	 SD	 N	 %	 Mean	 SD	 N	 %	 Mean	 SD

Age (years)	 ·	 ·	 42.03	 4.7	 ·	 ·	 42.62	 3.8	 ·	 ·	 42.20	 3.6

Age classes 

	 <35 years 	 36	 28.13	 ·	 ·	 28	 24.14	 ·	 ·	 56	 31.82	 ·	 ·
	 35–55 years	 72	 56.25	 ·	 ·	 64	 55.17	 ·	 ·	 80	 45.45	 ·	 ·
	 >55 years	 20	 15.63	 ·	 ·	 24	 20.69	 ·	 ·	 40	 22.73	 ·	 ·

Work seniority (years)	 ·	 ·	 14.96	 1.9	 ·	 ·	 13.86	 2.1	 ·	 ·	 12.52	 4.1

BMI (kg/m2)	 26.77	 ·	 ·	 ·	 26.83	 ·	 ·	 ·	 26.34	 ·	 ·	 ·

Shift workers	 52	 40.62	 ·	 ·	 52	 44.83	 ·	 ·	 80	 45.45	 ·	 ·

Smokers	 68	 53.13	 ·	 ·	 52	 44.83	 ·	 ·	 64	 36.36	 ·	 ·

Coffee drinkers a	 32	 25.00	 ·	 ·	 32	 27.59	 ·	 ·	 32	 18.18	 ·	 ·

Alcohol drinkers b	 36	 28.13	 ·	 ·	 44	 37.93	 ·	 ·	 32	 18.18	 ·	 ·

NSAID users	 4	 3.13	 ·	 ·	 4	 3.45	 ·	 ·	 8	 4.55	 ·	 ·

a More than three cups/day.
b More than 30 g/day.

high-exposure variable showed the highest odds ratio 
(2.61), with the 95% confidence interval ranging from 
1.62 to 4.20.

Table 2. Prevalence of different types of dyspepsia among the 
exposed and unexposed workers. (P = 0.0002 when comparing 
the prevalence of ulcer-like dyspepsia between the high-expo-
sure and no-exposure groups, P = 0.018 when comparing the 
prevalence of ulcer-like dyspepsia between the high-exposure 
and low-exposure groups, P = 0.001 when comparing the preva-
lence of reflux-like dyspepsia between the high-exposure and 
no-exposure groups, P = 0.006 when comparing the prevalence of 
reflux-like dyspepsia between the low-exposure and no-exposure 
groups, P<0.0001 when comparing the cumulative prevalence of 
dyspepsia between the high-exposure and no-exposure groups, P 
= 0.006 when comparing the cumulative prevalence of dyspepsia 
between the low-exposure and no-exposure groups, P>0.05 for 
all other comparisons)

Type of dyspepsia	 No exposure	 Low exposure	 High exposure 
	 (N=128)	 (N=116)	 (N=176)

	 N	 %	 N	 %	 N	 %

Ulcer-like	 15	 11.71	 20	 17.24	 52	 29.54
Reflux-like	 15	 11.71	 28	 24.14	 44	 25
Dismotility-like	 10	 7.81	 9	 7.76	 7	 3.98
Nonspecific	 4	 3.12	 3	 2.58	 1	 0.56

Total	 44	 34.35	 60	 51.72	 104	 59.08
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Discussion

This study shows that dyspeptic symptoms are more 
frequent and more intense among cement workers ex-
posed to dust when they are compared with unexposed 
workers. A peculiar pattern of dyspeptic symptoms 
(ulcer-like and reflux-like dyspepsia) was, in particular, 
associated with a substantial level of exposure to ce-
ment dust. The strength of the association, reported for 
the first time in our study, is supported by the following 
considerations: (i) the observation of a correlation with 
the degree of exposure and (ii) the reliability of the 
method of investigation for the assessment of dypepsia, 
which has been validated in many studies on this subject. 
Furthermore, it should be emphasized that our findings 
were obtained in a work environment characterized by a 
relatively low level of cement exposure (in no case was 
the limit of maximal allowed exposure exceeded, data 
not shown); the prevalence and degree of dyspepsia may 
be more marked in other contexts with higher exposure 
levels (20).

Interestingly, the prevalence of dyspepsia found for 
the reference group of unexposed workers was in the 
range of that reported in other studies of the general 
population (21, 22), a finding suggesting that the in-
creased prevalence observed in the group of exposed 
workers can be considered correct.

The mechanism underlying the association between 
exposure to cement dust and dyspeptic symptoms re-
mains speculative. We hypothesized that inhaled dust 
can be swallowed and thereby can act as an irritant of 
the mucosa of the upper-gastrointestinal tract. Indeed, 
it has been suggested that cement dust may have an 
abrasive effect on gastric mucosa (23), which may be 
at least in part due to the very high pH of the dust (24). 
This damaging action may lead to the development of 
dyspeptic symptoms in a substantial proportion of ex-
posed persons, and, in a minority of persons with other 
predisposing conditions, to the development of gastric 
cancer in the long term.

A striking prevalence of ulcer-like dyspepsia, and, 
to a less degree, of reflux-like dyspepsia was observed 
among the workers exposed to cement dust when they 
were compared with the unexposed workers. In the gen-

eral population of dyspeptic patients, the administration 
of proton pump inhibitors has been found to be effective 
in the management of patients with these kinds of dys-
pepsia, as convincingly shown by a recent meta-analysis 
on this subject (25), whereas these drugs are ineffective 
in cases of dismotility-like dyspepsia and unspecified 
dyspepsia (25). It would be interesting to know whether 
this treatment is effective even when chronic dust expo-
sure represents the putative external factor involved in 
the development of ulcer-like or reflux-like dyspepsia. 
Alternative or concomitant measures could take the form 
of modifications of the work organization involving the 
temporary allocation of workers with severe dyspeptic 
symptoms exposed to high dust levels into areas of lower 
exposure.

The cut-off limit of 1 mg/m3 chosen for dust ex-
posure in our present study was derived from recom-
mendations concerning possible adverse effects on the 
respiratory system and may not be applicable to adverse 
effects on the gastrointestinal tract. Indeed, we found 
some increase in dyspeptic symptoms even among the 
workers exposed to levels below 1 mg/m3 (which is 
the “attention limit” for possible adverse effects on the 
respiratory system). This finding suggests that the gas-
trointestinal tract may be even more sensitive to cement 
dust exposure than the respiratory tract.

We focused on the possible confounding role of fac-
tors that may be associated with functional dyspepsia 
(ie, NSAID use, alcohol and coffee consumption, and 
smoking habits). We did not find any significant asso-
ciation between these factors and dyspepsia, but we did 
observe the lowest prevalence of smoking and alcohol 
consumption in the group with the highest prevalence 
of dyspepsia. Similar findings have been reported previ-
ously (26) and have been explained by the fact that the 
abstinence of putative offending agents is a common 
recommendation for dyspeptic patients in the early 
stages of the development of dyspepsia. The most likely 
explanation for our findings is therefore that lifestyle 
modifications introduced in the past in order to alleviate 
dyspeptic symptoms were the cause of our findings. 

We did not perform a dietary evaluation in our 
population because the reliability of dietary question-
naires aiming at evaluating dietary habits over a period 
of several months is generally limited (27) and because 
the burden of evidence indicates that chronic dyspepsia 
is provoked by an abnormal response to food inges-
tion, and not by any peculiar diet (28). On the other 
hand, there are anedoctical reports that the ingestion of 
fatty meals may induce relapses in dyspeptic patients. 
We cannot therefore exclude the possibility that the 
increased frequency of symptoms among the dyspeptic 
patients in the high-exposure group was due to the lack 
of avoidance of fatty meals, although the mean BMI 
of this group, similar to that of the other two groups, 

Table 5. Stepwise regression analysis with dyspepsia as a depen-
dent variable and the unexposed workers as the reference group. 
(OR = odds ratio, 95% CI = confidence interval)

	 OR	 95% CI

No exposure	 1.00	 ··
Age > 55 years	 1.23	 0.92–1.63
Alcohol consumption	 1.47	 0.93–2.33
Low exposure	 1.94	 1.15–3.27
High exposure	 2.61	 1.62–4.20
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does not support this hypothesis. In addition the low 
prevalence of alcohol consumption and smoking in this 
group suggests attention to the avoidance of possible 
triggering agents. 

The main limitation of our study is represented by 
the lack of data on the H pylori status of the examined 
workers. It should be noted, however, that all of the ex-
amined groups came from the same geographic area, had 
the same socioeconomic background, and were of the 
same gender (which are the main determinants for the 
prevalence of H pylori infection in a given population) 
(29). Furthermore, the prevalence of dyspeptic patients 
whose symptoms are causally linked to the infection 
does not exceed 10% (30–32). Thus an (improbable) 
imbalance in H pylori infection between the three groups 
studied in our work would not explain the large differ-
ences in the prevalence of dyspepsia detected between 
the exposed and unexposed workers.

Another limitation of the study was that both the ex-
posed and unexposed workers were men; therefore, the 
findings cannot be extrapolated to women. Although oc-
cupational exposure to cement dust should be infrequent 
among women (no eligible workers were female in our 
study), it is possible that dust exposure in other occupa-
tional and nonoccupational contexts may have different 
effects on dyspeptic symptoms among women.

It should be noted that work seniority was shorter for 
the high-exposure group than for the other two groups. 
This difference may reflect a certain selection effect, 
in which exposed workers seem to leave the workplace 
faster than unexposed workers. Should selection have 
occurred, the differences in the prevalence of dyspepsia 
between the exposed and unexposed workers may have 
been even larger than those reported by us. Another 
factor potentially affecting our findings may be the 
exclusion of patients with more severe forms of dys-
pepsia (those with organic disorders or with alarming 
symptoms). Once again, the inclusion of these patients 
would probably have reinforced our findings, given the 
detected association between cement-dust exposure and 
the severity of symptoms. 

In conclusion, this study suggests that occupational 
exposure to cement dust is associated with dyspepsia in 
a dose-dependent manner and that the association is par-
ticularly strong for ulcer-like and reflux-like dyspepsia. 
Medical treatment or changes in work organization may 
alleviate the symptoms and reduce their potential impact 
on work performance.
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