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Abstract
Purpose  The aim of this systematic review was to describe the prevalence of Helicobacter pylori infection in specific occu-
pational groups and to compare them with the general population.
Methods  We searched PubMed® to identify original studies reporting the prevalence of H. pylori infection in occupational 
groups. The differences between occupational groups and the general population were analyzed taking into account the 
direction and statistical significance of the differences observed when comparing each occupational group with a reference 
group (either recruited in the same study or using an external comparator).
Results  A total of 98 studies addressing the prevalence of H. pylori infection in occupational groups were included in the 
systematic review. Overall, health professionals showed a significantly higher prevalence of H. pylori infection than the 
general population, especially among those working at gastrointestinal units. Similar results were found in subjects involved 
in agricultural, forestry and fishery, as well as in sewage workers, miners, and workers at institutions for the intellectually 
disabled, although differences were less pronounced.
Conclusions  Our results show an occupational risk of H. pylori infection supporting the role of oral–oral, fecal–oral, and 
zoonotic transmission. Studies comparing specific occupational groups with adequate comparators may contribute to better 
identify groups at higher risk of infection. The recognition of this infection as an occupational disease would result in early 
detection and treatment, as well as prevention and control of its transmission in workplaces.
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Introduction

Helicobacter pylori

Helicobacter pylori is a spiral, flagellated, Gram-negative 
bacterium (Marshall 2002) that is primarily found in the 
gastric mucosa of humans (Testerman and Morris 2014). 
Since its discovery in 1983 (Marshall and Warren 1984), it 
has been recognized as a major causal factor of histological 
changes leading to severe gastro-duodenal disease including 
gastric cancer (IARC Working Group on the Evaluation of 
Carcinogenic Risks to Humans 1994; Peleteiro et al. 2012). 
Globally, H. pylori infection was estimated to affect more 
than half of the adult population (Parkin 2006) and to have 
accounted for almost 80% of all gastric cancer cases in 2012 
(89.0% in noncardia and 17.8% in cardia cancers) (Plummer 
et al. 2016).
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In the last few decades, the prevalence of H. pylori infec-
tion has been declining (Peleteiro et al. 2014), but there are 
significant differences in its prevalence both within and 
between countries (Lunet and Barros 2003). Improvements 
in socioeconomic and educational levels, namely, regarding 
sanitation and general living conditions, have been associ-
ated with this decrease, which also had an effect on gastric 
cancer trends, though with significant differences across 
geographical regions (Ferro et al. 2014).

Diagnosis of H. pylori infection

A number of methods are available for detection of H. 
pylori, which can be classified as invasive or non-invasive. 
Invasive methods use endoscopy to obtain gastric biopsy 
specimens for histopathology, microbiological culture or 
rapid urease tests that detect active infection (Megraud and 
Lehours 2007). The “gold standard” to detect active H. 
pylori infection still includes the need of a culture obtained 
from endoscopy, usually complemented with a biopsy urease 
test and/or histology (Brown 2000). Infection with H. pylori 
may also be identified by DNA amplification through poly-
merase chain reaction (PCR); however, this technique is not 
widely used as it is expensive when compared with culture, 
histology and rapid urease tests, and requires special labora-
tory conditions (Megraud and Lehours 2007).

H. pylori infection may also be assessed through non-
invasive methods such as antibody-based tests, stool antigen 
test (SAT), and urea breath test (UBT). A variety of com-
mercial and in-house diagnostic tests have been developed 
for the detection of H. pylori-specific antibodies in serum, 
saliva, and urine (Garza-Gonzalez et al. 2014). These tests 
are also called passive detection methods (Ricci et al. 2007) 
as they do not measure actual infection but the exposure to 
the bacteria at some time. Most of these diagnostic tests 
are serum-based; they are generally simple, reproducible 
and inexpensive, and can be done using stored samples; 
thus, they have been used widely in epidemiological studies 
(Brown 2000). Infection with H. pylori may also be diag-
nosed using SAT. The latter can detect either the bacterium 
or part of it (DNA or other molecules), and therefore, the 
infection may be assessed by culture, PCR or by the detec-
tion of antigens (Megraud and Lehours 2007), which may 
be particularly useful for epidemiological studies involving 
children (Versalovic 2003). Finally, UBT detects current 
infection and can be used as a screening test for H. pylori 
and to assess if an eradication treatment was successful 
(Brown 2000); however, the test might be unreliable when 
assessing patients who have undergone gastric surgery or 
using urease inhibiting drugs, due to great variations in pH 
that may lead to false negative results (Gisbert and Pajares 
2004).

H. pylori transmission

Various pathways for the transmission of H. pylori infec-
tion have been described. Person-to-person transmission, 
including oral–oral, fecal–oral, and gastro-oral routes, 
appears to be the main mode (Allaker et al. 2002; Leung 
et al. 1999; Parsonnet et al. 1999). Evidence of the impor-
tance of close contacts for the acquisition of the infec-
tion comes from studies showing an increased preva-
lence of infection within institutionalized populations 
(Bohmer et al. 1997; Lambert et al. 1995) and clustering 
of H. pylori infection in families (Brenner et al. 2006; 
Cervantes et al. 2010; Rothenbacher and Brenner 2003), 
particularly between mothers and their children (Weyer-
mann et al. 2006), and among siblings (Kivi and Tindberg 
2006). The detection of H. pylori in body fluids, such as 
feces (Makristathis et al. 1998), gastric juice, urine, and 
saliva (Vaira and Vakil 2001), has also supported per-
son-to-person transmission of infection (Brown 2000). 
Therefore, occupationally acquired infections may occur 
through close personal contact with infected patients or 
their body fluids (De Schryver et al. 2004). In fact, iatro-
genic contamination following endoscopy is still the only 
proven mode of transmission (Brown 2000). H. pylori can 
be transmitted through upper gastrointestinal endoscopy 
(Langenberg et al. 1990; Shimada et al. 1996), nasogastric 
tubes (Graham et al. 1988), pH probes, and contaminated 
endoscopes (Roosendaal et al. 1993). The complex struc-
ture of medical apparatuses and difficulty in disinfecting 
them makes iatrogenic infection a potential risk factor for 
H. pylori infection in health-care workers (Axon 1991; 
Fantry et  al. 1995). In addition, the impact of control 
measures would affect a large number of individuals, as 
the health-care sector represents 10% of all workers in the 
European Union (European Agency for Safety and Health 
at Work 2007).

Some studies have also suggested that infection may be 
acquired from the environment through water (Aziz et al. 
2015), possibly due to fecal contamination, especially in 
areas of the world with deficiencies in water treatment 
(Brown 2000), or zoonotic transmission (Cover 1997; 
Megraud and Broutet 2000), through sheep (Dore et al. 
1999; Goodman et al. 1996) or houseflies (Osato et al. 
1998; Vaira and Holton 1998). Accordingly, contact with 
contaminated water or infected animals may pose an addi-
tional risk of infection in some occupational groups.

Aim

Identifying the main routes of transmission of H. pylori 
infection should be a priority in health research, as it may 
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allow the definition of preventive strategies for further 
reducing its morbidity and mortality burden. Since dif-
ferent occupations may represent distinct pathways for 
acquiring the infection, we aimed to describe the preva-
lence of H. pylori infection in specific occupational groups 
and to compare them with the general population, through 
a systematic review of published studies.

Methods

A study protocol was predefined by the authors and followed 
throughout the review.

Search strategy and selection of studies

PubMed® was searched, from inception to September 2015, 
using the search expression provided in the systematic 
review flowchart shown in Online Appendix A.

Each reference retrieved was screened independently by 
two reviewers (AF, ARC, and SM were involved in this step), 
following predefined criteria to determine eligibility for the 
systematic review. Original studies reporting the prevalence 
of H. pylori in occupational groups were eligible. The exclu-
sion criteria were the following: (1) papers not written in 
English, Portuguese, Spanish, French, Italian, or Polish; 
(2) research not involving humans (e.g., in vitro or animal 
research); (3) non-eligible publication types (reviews, edi-
torials, comments, guidelines, and case reports); (4) studies 
not evaluating or not providing the prevalence of H. pylori 
infection in specific occupational groups; (5) studies includ-
ing only H. pylori-infected subjects (e.g., H. pylori eradica-
tion trials); (6) studies with data not related to H. pylori 
prevalence or addressing other outcomes (e.g., cost-effec-
tiveness analyses); and (7) studies with a non-systematic 
assessment of H. pylori infection in biological samples (e.g., 
self-reported information, secondary data on infection status 
retrieved from laboratory databases).

When more than one report referred to the same study/
sample, the one presenting the results with more detail (e.g., 
regarding the prevalence according to specific occupational 
groups), or providing data for the largest sample was con-
sidered, although any of the reports could be used to obtain 
information on the study characteristics.

The decisions taken independently by the reviewers were 
compared and discrepancies were resolved by consensus, or 
after discussion with another researcher (BP).

Data extraction

Two investigators (HK and BP) evaluated independently the 
selected studies to extract data regarding: year of publica-
tion; period of data collection [when this was not specified, 

we assumed the publication year minus the median differ-
ence between the publication year and the mid-point of years 
of data collection in the studies for which that information 
was available (3.5 years)]; sampling procedures; sample 
characteristics; and methods used to determine H. pylori 
infection status.

Occupational groups recruited in each study were identi-
fied and classified according to the International Standard 
Classification of Occupations (International Labour Organi-
zation 2007).

The prevalence of H. pylori in different occupational 
groups was extracted, and the comparison between the 
occupational group and a reference group selected by cri-
teria not related with occupation (e.g., general population, 
blood donors, volunteers), was retrieved whenever available. 
When studies did not provide data for a suitable reference 
group, estimates of H. pylori prevalence in the general popu-
lation from the same country were obtained from studies 
included in a previous systematic review on the prevalence 
of H. pylori worldwide (Peleteiro et al. 2014), among those 
using the same type of assessment of infection status (past 
versus active infection) (Miftahussurur and Yamaoka 2016), 
conducted within 10 years of the corresponding study of 
occupational groups. If more than one eligible study pre-
senting estimates of infection in age strata similar to the 
occupational group was available, the following criteria were 
applied consecutively until only one study was selected: (1) 
nationally representative or general population samples; (2) 
data collection closest to the one of the corresponding study 
of occupational groups; and (3) largest sample size.

Differences in the data extracted by the two investiga-
tors were discussed until consensus, and involving a third 
researcher (SM), whenever necessary.

Data analysis

Due to the heterogeneity of the occupational groups evalu-
ated in the studies identified through systematic review 
and options for presenting results in each report, it was not 
possible to perform a quantitative synthesis of the main 
findings. Therefore, the differences in the prevalence of H. 
pylori between occupational groups and the general popu-
lation were analyzed taking into account the direction and 
statistical significance of the differences observed when 
comparing each occupational group with a reference group 
(either from the same study or using an external compara-
tor). Differences were classified as “Lower prevalence” or 
“Higher prevalence” in the occupational group than in the 
comparison group. In addition, these differences between the 
occupational and reference groups were classified as “sta-
tistically significant”, “not statistically significant” and “not 
available”, as reported in the papers.
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Results were summarized in tables showing the preva-
lence of infection in occupational groups and the general 
population or comparison groups, and in harvest plots pre-
senting the number of studies according to the statistical 
significance.

Results

Study characteristics

We identified 98 studies addressing the prevalence of H. 
pylori infection in 144 occupational groups (Online Appen-
dix A and Online Appendix B). The reports were published 
between 1989 and 2015, and data collection took place 
between 1969 and 2013. Regarding the geographic cover-
age, 18 studies were conducted in the Americas, 33 in Asia, 
43 in Europe and 4 in Oceania. The studies covered a wide 
age range, between 17 and 64 years, with sample sizes vary-
ing from 19 to 30,810 subjects. Most had a cross-sectional 
design (n = 75), with the exception of eight case–control 
studies (data extracted referred to the control group) and 
15 cohort studies (data extracted referred to the baseline 
evaluation). The assessment of H. pylori status was mainly 
done using serum samples (n = 80), mostly measuring IgG 
antibodies, UBT was used in 14 studies, invasive techniques 
were used in two, whereas one study each evaluated urine 
and stool samples.

Tables 1, 2, 3, and 4 present the prevalence of H. pylori 
infection in the occupational groups and in the reference 
groups. The most frequently studied were health profession-
als, in a total of 49 studies, followed by studies on armed 
forces (14 studies). Agricultural, forestry, and fishery work-
ers were evaluated in 8 studies, whereas 9 recruited factory 
workers and 14 assessed administrative staff. There were 
four studies each evaluating sewage workers and miners, 
and travelers. Finally, three studies each recruited teaching 
professionals, transportation workers, and workers at institu-
tions for intellectually disabled people.

A total of 20 studies compared different occupational 
groups and in 29 studies the prevalence of infection in spe-
cific occupational groups was compared with control groups, 
selected in the same studies, not defined by occupation 
(Tables 1, 3). An additional 49 studies did not assess control 
groups selected based on criteria not including occupation, 
and therefore, an external comparator was selected for the 
present analysis (Tables 2, 4).

Health professionals

H. pylori prevalence in health professionals ranged 
from 3.8% in anesthesiologists to 82.4% in gastroin-
testinal endoscopists. Within gastroenterology staff, 

gastroenterology nurses presented the lowest values (16.8%), 
whereas clinical students were the ones presenting the low-
est prevalence (6.4%) and dentists the highest (70.0%) 
among dental staff. Figure 1 presents the differences in the 
prevalence of H. pylori infection between health profession-
als and the reference group. Overall, a total of 13 studies 
showed a statistically significant higher prevalence of H. 
pylori among health professionals when compared with a 
reference group, particularly among gastroenterology staff 
(n = 7). However, eight studies recruiting health profession-
als from gastroenterology departments showed no statisti-
cally significant differences or no comparison, despite pre-
senting a higher prevalence of H. pylori infection than the 
comparison groups. Nevertheless, there was a considerable 
amount of studies showing a lower prevalence of H. pylori 
infection when compared with the reference group, although 
this difference was only statistically significant in four stud-
ies. In addition, a high number of studies did not provide 
an adequate comparison between the occupational and the 
reference group (n = 31), especially among other health pro-
fessionals (n = 22). For dental staff, most studies showed a 
lower prevalence of infection among these health profession-
als than controls (n = 10); however, this result was not statis-
tically significant (n = 5) or not adequately compared (n = 5).

Other occupational groups

In other occupations, most studies show a lower prevalence 
of H. pylori infection in the occupational groups, but most 
of them did not present a suitable reference group (Fig. 2).

For administrative staff, H. pylori prevalence ranged 
from 6.1% in abattoir clerks and painters to 72.0% in fac-
ulty staff. Most studies showed a lower prevalence of H. 
pylori infection when compared to an external comparator. 
Among agricultural, forestry and fishery workers, H. pylori 
prevalence was the lowest in pig carcass workers (14.8%) 
and the highest in farmers (77.6%). Three studies showed 
a higher and seven studies showed a lower prevalence of 
H. pylori infection for agricultural, forestry, and fishery 
occupations compared with the reference group, with only 
one study describing a statistically significant difference. In 
the armed forces, H. pylori prevalence was lower among 
navy submarine crews (10.4%) and higher in low-rank offi-
cials (82.5%). Almost all studies evaluating subjects from 
the armed forces showed a lower prevalence of H. pylori 
infection when compared with the general population. Even 
though one study used an in study comparator, no formal 
comparison was reported. Within the group of factory work-
ers, daytime workers who had never done shift work were 
the ones presenting the lowest values of H. pylori prevalence 
(13.4%), while skilled and unskilled professional workers 
presented the highest value (69.7%). Among factory work-
ers, a slightly higher number of studies showed a lower 
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Table 1   Prevalence of H. pylori infection in health professionals and in study comparators, and p value and/or risk of infection

Authors
Year of publication

Prevalence of H. pylori infection (%) p Value and/or risk 
of infection (RR/OR, 
95%CI) aOccupational group In study comparator

(Mitchell et al. 1989) Gastroenterologists = 51.5
Gastroenterology nurses = 19.1
General practitioners = 28.6

Blood donors = 21.5 p < 0.01
p = NS
p = NS

(Reiff et al. 1989) Endoscopy staff = 55.5
Dental staff = 27.6

Controls = 49.3 p = NS
p = NS

(Royo et al. 1991) Gastroenterology medical and nursing 
staff = 30.4

Control group 1 = 38.5 p = 0.620

(Wilhoite et al. 1993) Nurses = 39.2
Resident physicians = 23.7
Nursing students = 13.6
Medical students = 19.6

Blood donors = 25.8 p < 0.01
p = NS
p = NS
p = NS

(Chong et al. 1994) Gastroenterologists/endoscopy nurses = 53.3
Gastroendoscopists = 52.2
Endoscopy nurses = 54.5

Healthy blood donors = 14.1 p < 0.0001

(Lin et al. 1994) Gastroenterologists = 69.2
General internists = 40.0
Gastroenterology nurses = 16.8
General nurses = 19.0

Controls = 36.9
Controls = 37.5
Controls = 27.8
Controls = 24.2

OR = 5.00 (2.00–12.00)
OR = 1.00 (0.30–3.10)
OR = 0.58 (0.28–1.22)
OR = 0.90 (0.33–2.47)

(Pristautz et al. 1994) Endoscopists = 47.7 Controls = 47.0 p = NS
(Banatvala et al. 1995) Dental practitioners = 15.7

Clinical dental students = 6.4
Pre-clinical dental students = 9.7

Controls = 25.7
Controls = 6.4
Controls = 9.7

OR = 0.6 (0.2–1.5)
OR = 1.0 (0.3–3.7)
OR = 1.0 (0.2–5.4)

(De Vecchi et al. 1995) Nursing staff = 26.3 Blood donors = 58.0 p = NS
(Bergenzaun et al. 1996) Medical students = 10.0 Health-care population = 11.8 –
(Liu et al. 1996) Medical staff = 70.0

GI endoscopists = 82.4
Endoscopy nurses = 77.7
GI doctors = 74.6
GI nurses = 74.2
Internists = 66.4
General nurses = 65.8

Control group = 44.6 OR = 2.90 (2.38–3.45)

(Su et al. 1996) Endoscopists = 80.0 Controls = 51.6 p = 0.007
(Braden et al. 1997) Medical staff = 37.1

Endoscopy staff = 37.8
Non-endoscopy medical staff = 35.9
Physicians = 37.4
Endoscopy physicians = 38.0
Non-endoscopy physicians = 36.4
Nurses = 35.3
Endoscopy nurses = 36.7
Non-endoscopy nurses = 31.8

Controls = 27.1 OR = 1.59 (1.25–2.01)
OR = 1.63 (1.27–2.09)
OR = 1.51 (1.14–1.98)
OR = 1.61 (1.26–2.04)
OR = 1.64 (1.28–2.12)
OR = 1.54 (1.17–2.04)
–
OR = 1.80 (1.24–2.63)
OR = 1.64 (0.96–1.64)

(Abbas et al. 1998) Endoscopy personnel = 78.8
Endoscopy doctors = 68.4
Endoscopy nurses and assistants = 92.9

Non-medical subjects = 57.6 p = 0.06
p = 0.43
p = 0.019

(Lin et al. 1998) Dentists = 22.8
Dental nurses = 17.5
5th year dental students = 18.2
1st year dental students = 16.7

Controls = 33.2
Controls = 30.6
Controls = 21.4

OR = 0.58 (0.30–1.10)
OR = 1.00 (0.40–2.90)
OR = 1.22 (0.25–5.90)
OR = 1.36 (0.27–6.80)

(Nishikawa et al. 1998) Endoscopy personnel = 29.8
Gastrointestinal endoscopists = 30.4
Endoscopy nurses = 27.6

Controls = 24.8 p = 0.406

(Shelley and Haddadin 1998) Anesthesiologists = 3.8 Control groups = 19.7
(Chong et al. 1994; Wilhoite et al. 1993)

p < 0.01
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prevalence of H. pylori infection when compared to an exter-
nal control. Sewage workers presented a lower prevalence of 
H. pylori infection (16.7%) than miners (48.1%). In teaching 
professionals, transportation workers and travelers, H. pylori 
prevalence ranged from 24.1 to 45.1% in the first group, 
from 37.0 to 77.4% in the second, and from 17.0 to 91.7% 
in the third group. Among studies recruiting sewage work-
ers and miners, three studies showed a higher and another, 
a lower prevalence of infection, with no adequate compara-
tors. Similar results were found for travelers, with two stud-
ies showing a higher prevalence and two the opposite when 
compared to groups of the general population. Regarding 
transportation workers and teaching professionals, all studies 
identified presented a lower prevalence of H. pylori infec-
tion with no formal comparison. For workers at institutions 
for the intellectually disabled, H. pylori prevalence ranged 
between 14.1 and 47.1%. The three studies identified showed 
a higher prevalence of H. pylori infection among these work-
ers, although the difference was only statistically significant 
in one.

Discussion

Overall, most studies addressing the prevalence of H. pylori 
infection in specific occupational groups did not provide 
data from control groups not defined by their occupation. 
Nevertheless, gastrointestinal staff showed a statistically sig-
nificant higher prevalence of H. pylori infection than their 

controls. Similar results were found for a high proportion of 
other health professionals and workers at institutions for the 
intellectually disabled. However, in the other occupational 
groups, differences in the prevalence of H. pylori when 
compared to the corresponding reference groups were less 
pronounced.

Health professionals

Among occupational groups with a high risk of infection, 
health professionals are a particularly susceptible group, as 
was observed during the outbreaks of severe acute respira-
tory syndrome (SARS) (Moore et al. 2005), Ebola (Kilmarx 
et al. 2014) and tuberculosis (Nasreen et al. 2016), particu-
larly in professionals that have direct contact with body flu-
ids or personal contact with patients, such as nurses, medical 
doctors and their respective assistants. Nevertheless, most 
of the hazardous exposures are preventable if profession-
als follow the international guidelines for infection control, 
regarding contact with infected patients, management of 
surgical and examination material and blood and body flu-
ids, sanitation measures and good hygiene practices, such as 
hand washing with disinfectants and soap, use of gloves and 
personal protective equipment (Noone et al. 2006). These 
practices are of greater importance when there is some evi-
dence of person-to-person transmission (Noone et al. 2006), 
even if the only proven transmission mode for H. pylori 
infection is iatrogenic contamination following endoscopy 
(Brown 2000). Therefore, personnel working directly with 

Table 1   (continued)

Authors
Year of publication

Prevalence of H. pylori infection (%) p Value and/or risk 
of infection (RR/OR, 
95%CI) aOccupational group In study comparator

(Mones et al. 1999) Medical staff = 52.7
Gastroenterologists = 53.3
Endoscopists = 53.3
Non-endoscopists = 53.5
Non-gastroenterologists = 50.0

Healthy controls = 51.9 p > 0.05

(Robertson et al. 1999) ICU nurses = 40.0 Blood donors = 19.0 p < 0.001
(Hildebrand et al. 2000) Gastroenterologists = 39.1 Healthy controls = 38.1 –
(Martinez et al. 2000) Emergency physicians = 6.8 Controls = 15.9 –
(Pronai et al. 2000) Gastroenterologists = 35.2

With endoscopy practice = 29.6
Without endoscopy practice = 38.8
General practitioners = 36.3

Healthy controls = 54.4 p < 0.05
p < 0.05
p < 0.05

(Honda et al. 2001) Dentists = 70.0 Control group = 38.3 OR = 3.80 (1.76–8.02)
(Upile et al. 2002) Surgical personnel = 50.0 Control group = 25.7

(Banatvala et al. 1995)
p < 0.0001

(Kim et al. 2013) Nurses = 29.8
Doctors = 34.5

Nonhospital controls = 52.9 –

RR relative risk, OR odds ratio, 95% CI 95% confidence interval, NS not significant, GI gastrointestinal, ICU intensive care unit
a Reference category is “in study comparator” and “occupational group” is the risk group, unless otherwise specified
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Table 2   Prevalence of H. pylori infection in health professionals and external comparators

ICU intensive care unit, SDD selective decontamination of the digestive tract
a Age-standardized H. pylori prevalence

Authors
Year of publication

Prevalence of H. pylori infection (%)

Occupational group External comparator

(Malaty et al. 1992) Dentists = 17.0
Dental hygienists = 18.0
Dental assistants = 34.0
Dental students = 25.0

32.7a (Everhart et al. 2000)

(Goh et al. 1996) Endoscopy personnel = 32.9
Endoscopists = 41.2
Endoscopy nurse assistants = 27.1
Non-endoscopy medical personnel = 12.0

35.9 (Goh and Parasakthi 2001)

(Potts et al. 1997) Gastroenterologists = 50.0
Respiratory physicians = 10.0

27.7 (Moayyedi et al. 2000)

(Potasman and Yitzhak 1998) Medical students = 39.5 46.5 (Gdalevich et al. 2000)
(Gasbarrini et al. 2001) Health-care workers = 40.0 67.9 (Bazzoli et al. 2001)
(Sachdev et al. 2001) Conference delegates = 57.3 54.0 (Nisha et al. 2016)
(van der Voort et al. 2001) ICU nurses with SDD unit = 18.0

Other ICU nurses = 28.8
Health-care workers = 22.9

35.4 (Wagtmans et al. 1997)

(Angtuaco et al. 2002) Gastrointestinal endoscopy personnel = 24.3 32.0a (Cardenas and Graham 2005)
(Matsuda et al. 2002) Dentists = 42.3 75.0 (Sasazuki et al. 2006)
(Triantafillidis et al. 2002) Nurses

1994 = 48.6
1999 = 61.0
Medical staff
1994 = 41.9
1999 = 51.6
Paramedical staff
1994 = 30.0
1999 = 46.7

49.1 (Triantafillidis et al. 2003)

(Hoffmann et al. 2003) Medical students = 9.5 33.1 (Bode et al. 2001)
(Melo et al. 2003) Basic level medical students = 23.4

Professional level medical students = 32.0
Medical residents = 38.6

84.7 (Souto et al. 1998)

(Birkenfeld et al. 2004) Gastroenterology units staff members = 72.6
Primary care clinic staff members = 71.4

–

(Mastromarino et al. 2005) Gastrointestinal endoscopy personnel = 37.0
General medical staff = 35.2

67.9 (Bazzoli et al. 2001)

(Garza Yado Mde et al. 2006) Resident physicians = 24.6 75.4 (Ornelas et al. 2007)
(Noone et al. 2006) Gastroscopy nurses = 32.4

Non-gastroscopy nurses = 33.1
66.0 (Woodward et al. 2000)

(Almadi et al. 2007) Medical students = 35.0 0.0 (Al-Refai et al. 2002)
(Campuzano-Maya et al. 2007) Doctors = 77.2 75.4 (Bravo et al. 2002)
(Velasco Elizalde et al. 2007) Endoscopy workers = 39.5

Non-gastroenterology workers = 7.9
–

(Monno et al. 2008) Health-care workers = 77.9 75.0 (Resuli et al. 1999)
(Eshraghian et al. 2009) Health-care workers = 60.6 69.0 (Nouraie et al. 2009)
(Loster et al. 2009) Dentists = 70.0 84.2 (Laszewicz et al. 2014)
(Castro-Fernandez et al. 2012) Medicine/nursing students = 32.7 55.7 (Lopez-Saez et al. 2010)
(Takashima et al. 2012) Medical students = 12.4 24.4 (Fujimoto et al. 2007)



664	 International Archives of Occupational and Environmental Health (2018) 91:657–674

1 3

endoscopic material and with infected patients represent a 
potential risk group (De Schryver et al. 2004).

The risk of H pylori infection among gastroenterologists 
and their assistants was previously evaluated (Peters et al. 
2011) and an increased risk, as observed from our results, 
was described. However, the statistical significance of the 
increased risk shown before depended on the type of con-
trols used in each study, with only comparisons with non-
medical controls leading to statistically significant results. 
The main conclusion of Peters et al. was that further studies 
involving suitable control groups should be conducted for a 
valid assessment of occupational exposure risks. Our results 
support those of the previous review and add to that list of 
studies those recruiting dental staff as well as other health 
professionals. The latter have been widely used as controls 
for gastroenterology staff, contributing to the absence of 
statistically significant differences in the prevalence of H. 
pylori between the two groups.

To have an extensive overview of H. pylori infection in 
occupational groups, we have included in our systematic 
review reports recruiting occupational groups as controls. In 
that case, we selected an external comparator included in a 
systematic review on the prevalence of H. pylori worldwide 
(Peleteiro et al. 2014), from which the present systematic 
review was also derived. However, this option has compro-
mised the formal comparison between occupational groups 
and the general population. Nevertheless, even when com-
parators were recruited in the same study, a statistical com-
parison was not always available, resulting in reporting bias. 
Furthermore, studies recruiting other occupational groups 
or unsuitable controls, such as symptomatic patients, as the 
reference group to be compared with the health professionals 
had to be excluded if no other adequate comparator could 

be found. This strategy, however, has minimized publica-
tion bias as these studies would have been excluded when 
performing a quantitative synthesis of the results.

Other occupations

Most studies focusing on subjects within the armed forces 
show a lower prevalence of infection than the general popu-
lation of the same country. These results may be explained 
by the fact that most of these studies evaluated recruits at 
the beginning of their military training. Therefore, this 
occupational group is mainly composed of young males 
that are typically healthier than the general population (Car-
reira et al. 2012) and who have not yet been exposed to the 
expected risk factors in a military environment, such as poor 
sanitary and hygienic conditions during missions abroad. 
When that occurs, some studies show a higher prevalence of 
H. pylori infection when compared with the general popula-
tion (Shinchi et al. 1997; Taylor et al. 1997).

Other occupational groups that were expected not to be 
at an increased risk of acquiring H. pylori infection were 
administrative staff, and transportation and factory work-
ers. The lower prevalence found in our systematic review 
confirms this assumption. Conversely, the other occupational 
groups were expected to have an increased risk of H. pylori 
infection. Overall, our results support this hypothesis for 
sewage workers and miners, and for workers at institutions 
for the intellectually disabled, but not for those involved in 
agriculture, forestry and fishery, teaching professionals, and 
travelers. This may be because the latter is a more heteroge-
neous group, with missionaries moving from high- to low-
income countries, whereas migrant workers have an opposite 
pattern of migration (De Schryver et al. 2004). Regarding 

Table 3   Prevalence of H. pylori infection in occupational groups and in study comparators, and p value and/or risk of infection

RR relative risk, OR odds ratio, 95% CI 95% confidence interval
a Reference category is “in study comparator” and “occupational group” is the risk group, unless otherwise specified

Authors
Year of publication

Prevalence of H. pylori infection (%) p Value and/or risk 
of infection (RR/OR, 
95%CI)aOccupational group In study comparator

Administrative staff
 Kim et al. (2013) Office, administration, technical and pharmacy workers = 30.7 Nonhospital controls = 52.9 –

Agricultural, forestry and fishery workers
 Rocha et al. (1992) Abattoir workers = 65.6

Abattoir workers with no direct contact with the animals = 65.0
Blood donors = 61.8 p = 0.56

 Ullah et al. (2010) Fish handlers = 77.3 Non-fish handlers = 37.5 p < 0.001
Armed forces
 Pateraki et al. (1990) Recruits = 67.0 Blood donors = 70.0 –

Workers at institutions for intellectually disabled people
 Bohmer et al. (1997) Employees at in institutes for the intellectually disabled = 27.2

Group 1 = 31.6
Groups 2/3 = 14.1

Control group = 25.0
(Loffeld et al. 1990)

–
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Table 4   Prevalence of H. pylori infection in occupational groups and external comparators

Authors
Year of publication

Prevalence of H. pylori infection (%)

Occupational group External comparator

Administrative staff
Husson et al. (1991) Abattoir clerks and painters = 6.1 32.9 (Bergey et al. 2005)
Parsonnet et al. (1992) Epidemiologists = 19.9 32.7a (Everhart et al. 2000)
Webb et al. (1994) Non-manual occupation = 21.5 13.4 (Vyse et al. 2002)
Friis et al. (1996) Laborers = 29.0 18.0 (Sorberg et al. 2003)
Goh et al. (1996) Sales personnel from pharmaceutical companies = 10.7 35.9 (Goh and Parasakthi 2001)
Kikuchi et al. (1998) Public service workers = 30.5 75.0 (Sasazuki et al. 2006)
(Chiloiro et al. 2001) Administrative staff = 50.0 45.0 (Palli et al. 1993)
Matsuda et al. (2002) College employees = 40.0 75.0 (Sasazuki et al. 2006)
Triantafillidis et al. (2002) Administrative and

technical staff
1994 = 44.1
1999 = 55.1

49.1 (Triantafillidis et al. 2003)

Chimienti et al. (2003) Faculty staff = 72.0 57.7 (Zagari et al. 2010)
Mastromarino et al. (2005) Health-care personnel with no patient contact = 19.2 67.9 (Bazzoli et al. 2001)
De Schryver et al. (2008) Administrative workers = 29.2 14.6 (De Hert et al. 1997)
Satoh et al. (2010) Local government employees = 45.4 75.0 (Sasazuki et al. 2006)
Agricultural, forestry and fishery workers
Husson et al. (1991) Poultry internal organ workers = 24.3

Poultry carcass workers = 19.5
Pig carcass workers = 14.8
Polyvalent slaughterers = 14.8

32.9 (Bergey et al. 2005)

Laurila et al. (1999) Reindeer herders = 65.1 59.0 (Salomaa-Rasanen et al. 2006)
Babazono et al. (2004) Agricultural workers = 52.7 75.0 (Sasazuki et al. 2006)
Bener et al. (2006) Farmers

IgG = 77.6
IgA = 55.3

–

Liu et al. (2007) Farmers and herders = 35.4 56.4 (Chen et al. 2007)
Hu et al. (2013) Maritime workers = 44.9 56.4 (Chen et al. 2007)
Armed forces
Hammermeister et al. (1992) German submarine crews = 31.7

German air force = 16.2
French infantry regular officers = 13.7
French infantry recruits = 18.5

40.7 (Kuepper-Nybelen et al. 2005)
32.9 (Bergey et al. 2005)

Basso et al. (1994) Soldiers and officers = 31.5
Private, trooper, signalman, gunner and corporal = 30.0
Sergeant, company, sergeant major = 53.8
Lieutenant, captain, commandant = 14.3

43.0 (Buckley et al. 1998)

Smoak et al. (1994) Recruits = 26.3 32.7a (Everhart et al. 2000)
Hyams et al. (1995) Recruits = 24.0

Shipboard personnel = 26.0
Desert Storm troops = 22.0

32.7a (Everhart et al. 2000)

Shinchi et al. (1997) Self-defense officials = 79.3
According to rank
Low = 82.5
Middle = 75.2
High = 75.0

70.0 (Kikuchi et al. 2005)

Stroffolini et al. (1998) Air force students = 17.5 45.0 (Palli et al. 1993)
Taylor et al. (1997) Soldiers = 37.2 32.7a (Everhart et al. 2000)
Biselli et al. (1999) Air force students = 17.2 45.0 (Palli et al. 1993)
Kyriazanos et al. (2001) Navy recruits = 19.0 49.1 (Triantafillidis et al. 2003)
Kyriazanos et al. (2002) Navy recruits = 27.2 49.1 (Triantafillidis et al. 2003)
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Table 4   (continued)

Authors
Year of publication

Prevalence of H. pylori infection (%)

Occupational group External comparator

Furesz et al. (2004) First screening = 23.0
Second screening = 33.0

59.0 (Kalabay et al. 2002)

Jackman et al. (2006) Navy submarine crews = 10.4 32.0a (Cardenas and Graham 2005)
Monno et al. (2008) Conscripts = 53.8 75.0 (Resuli et al. 1999)
Factory workers
Webb et al. (1994) Manual occupation = 39.9 13.4 (Vyse et al. 2002)
Furuta et al. (1997) Factory workers = 40.0 70.0 (Kikuchi et al. 2005)
Yang et al. (1999) Employees working in a manufacturing plant = 39.6 75.0 (Sasazuki et al. 2006)
Ogihara et al. (2000) Workers in textile companies = 48.3 70.0 (Kikuchi et al. 2005)
Bener et al. (2006) Skilled and unskilled professional workers

IgG = 69.7
IgA = 46.7

–

Pfefferle and Kramer (2008) Employees = 42.8 40.7 (Kuepper-Nybelen et al. 2005)
Van Hooste et al. (2010) Laboratory personnel, operators and maintenance work-

ers = 13.6
14.6 (De Hert et al. 1997)

van Mark et al. (2010) All workers = 27.6
Shift workers = 34.6
Shift workers with night shifts = 34.7
Shift workers without night shifts = 34.2
Daytime workers = 16.0
Daytime workers, never shift work = 13.4
Daytime workers, former shift workers = 21.6

40.7 (Kuepper-Nybelen et al. 2005)

Han et al. (2016) Retirees = 49.6 46.8 (Cheng et al. 2009)
Sewage workers and miners
Friis et al. (1996) Sewage workers = 28.5 18.0 (Sorberg et al. 2003)
Jeggli et al. (2004) Sewage exposed workers = 33.6 57.1 (Ammann et al. 2000)
Van Hooste et al. (2010) Sewage workers = 16.7 14.6 (De Hert et al. 1997)
Siva et al. (2013) Miners = 48.1 13.4 (Vyse et al. 2002)
Teaching professionals
Lin et al. v2000) Teachers = 30.8 71.4 (Wang et al. 2008)
Lin et al. (2007) Teachers = 45.1 71.4 (Wang et al. 2008)
Lynn et al. (2007) Educators = 24.1 32.0a (Cardenas and Graham 2005)
Transportation workers
Vare et al. (2001) Railway staff = 37.0 59.0a (Salomaa-Rasanen et al. 2006)
Kim et al. (2005) Subway workers = 77.4 80.8 (Shin et al. 2005)
Saijo et al. (2007) Transit company employees = 57.8 75.0 (Sasazuki et al. 2006)
Travelers
Katelaris et al. v1992) Monks = 77.2 61.5 (Wang et al. 2002)
Ahmad et al. (1997) Migrant workers = 91.7 73.6 (Kibria et al. 2015)
Becker et al. (1999) Missionaries = 17.0 32.7a

(Everhart et al. 2000)
(Xia et al. 2012) Migrant workers = 41.0 46.8 (Cheng et al. 2009)
Workers at institutions for intellectually disabled people
Angtuaco et al. (2002) HDC workers = 47.1 32.0a (Cardenas and Graham 2005)
De Schryver et al. (2008) Workers in institutions for people with intellectual disabil-

ity = 40.6
14.6 (De Hert et al. 1997)

IgG immunoglobulin G, IgA immunoglobulin A, HDC human development center
a Age-standardized H. pylori prevalence
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teaching professionals, studies included in our systematic 
review were not conducted in day cares (Bastos et al. 2013), 
where the risk of acquiring H. pylori infection is higher due 
to the type of support needed by preschool children. Regard-
ing agricultural, forestry, and fishery workers, in all the stud-
ies showing a lower prevalence when compared with the 
general population an external comparator was used. When 
the studies have recruited adequate control groups, the prev-
alence of H. pylori is higher in this occupational group, and 
in one study, statistical significance was reached.

Strengths and limitations

To the best of our knowledge, this is the first systematic 
review on the prevalence of H. pylori infection in occu-
pational groups other than health professionals, with a 
comparison with the general population. Although only 
one electronic database was searched for our systematic 
review, a large amount of references was retrieved as well 
as great number of studies was included. Furthermore, as 
data analysis was essentially descriptive, no important bias 
is expected from this methodological option. In addition, 
our database search relied on a comprehensive expres-
sion contributing to increase the sensitivity of the search 

and for a broad overview of the prevalence of H. pylori in 
different occupational groups. However, we were not able 
to retrieve nine full-text articles referring to occupational 
groups (Cupella et al. 1991; Glasbrenner et al. 1996; Kamat 
et al. 1999; Kopanski et al. 1997; Massarrat et al. 1995; 
Rudi et al. 1997; Salem et al. 1993; Sporea et al. 2003; Vaira 
and Holton 1998). Taking into account the information that 
could be accessed through the abstract of these articles, 
one would have been excluded because of no mention of a 
specific occupational group, while the remaining addressed 
the prevalence of H. pylori infection in health profession-
als (n = 4), recruits (n = 2) and factory workers (n = 1), as 
well as pastoral nomads (n = 1). However, only two of these 
studies recruited a control group (blood donors and healthy 
volunteers), and none of them reported a formal compari-
son between the prevalence in the occupational and refer-
ence groups in the abstract. Therefore, the results reported 
here would not significantly change if these studies had been 
included in our systematic review.

Heterogeneity between studies is one established limi-
tation of systematic reviews, and in this case, the largest 
source of differences between studies was the comparison 
group. We tried to reduce the sources of heterogeneity by 
excluding studies that did not provide estimates of H. pylori 

Fig. 1   Differences in the prevalence of Helicobacter pylori between 
health professionals and the reference group—clinical dental students 
(dental staff) from Banatvala et al. (1995) are not shown as they have 
the same prevalence as the control group. Gastroenterology unit staff 
members (gastroenterology staff) and primary care clinic staff mem-

bers (other health professionals) from Birkenfeld et al. (2004) are not 
shown as no external comparator was available. Endoscopy work-
ers (gastroenterology staff) and non-gastroenterology workers (other 
health professionals) from Velasco Elizalde et  al. (2007) are not 
shown as no external comparator was available
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prevalence in specific occupational groups, because they 
recruited a mixture of different occupations or mixed occu-
pational groups with other population types. In addition, 
comparisons made between the occupational and the refer-
ence group using prevalences obtained from papers other 
than the ones describing occupational groups may have 
influenced our results. Although this selection was based 
on a previous detailed assessment of each eligible study to 
be selected as possible reference (carried out independently 
of the specific objective of this systematic review), it should 
be noted that the studies are not entirely concordant regard-
ing the period of data collection; therefore, comparisons 
should be made cautiously as the prevalence of infection 
has decreased over time, at an international level (Peleteiro 
et al. 2014). To minimize potential bias, we attempted to 
choose nationally representative or general population and 
age-specific estimates with a similar period of data collec-
tion. However, some studies presented blood donors as sur-
rogate for the general population which may have introduced 
bias to the comparisons performed, since blood donors are 
generally considered healthier than the general population 
(Golding et al. 2013).

Even when adequate control groups and formal com-
parisons were presented in the studies, most of the results 
were not adjusted for covariates, resulting in lack of control 

for potential confounding, namely, by socioeconomic sta-
tus (Eusebi et al. 2014). The evidence generated by the 
present systematic review is naturally limited by the qual-
ity and heterogeneity of the original reports regarding the 
methods used and the presentation of results. In addition, 
temporality between exposure and outcome, i.e., risk occu-
pation and infection by H. pylori, cannot be assured, since 
most included studies had a cross-sectional design. Taken 
together, these factors preclude the establishment of a causal 
relation.

Conclusion

Although there is some debate about the occupational risk 
of acquiring H. pylori infection, we showed that health pro-
fessionals are at higher risk of acquiring the infection, espe-
cially gastroenterology staff, favoring the iatrogenic route of 
transmission. However, other occupational groups, such as 
those working at institutions for the intellectually disabled, 
are also at higher risk of infection, supporting other routes 
of transmission, namely, person-to-person.

Further studies recruiting specific occupational groups 
should be conducted using adequate comparators and 
study designs to ascertain the main sources of H. pylori 

Fig. 2   Differences in the prevalence of Helicobacter pylori between 
the occupational group and the reference group—farmers (agricul-
tural, forestry, and fishery workers), and skilled and unskilled pro-

fessional workers (Factory workers) from Bener et al. (2006) are not 
shown as no external comparator was available
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infection as well as to identify groups at higher risk of 
infection and ways to prevent it.

Nevertheless, our results suggest an evaluation of 
whether H. pylori infection can be included as an occupa-
tional disease, at least for some risk groups such as health 
professionals. This infection is not yet recognized by the 
several lists of occupational diseases that exist (European 
Commission 2003; International Labour Organization 
2010), its inclusion would result in an early detection 
and treatment, as well as the prevention and control of its 
transmission at these workplaces.
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