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ABSTRACT
Objective: To determine the prevalence of chronic typhoidal salmonellae amongst food
vendors in Kumasi Ghana.
Design: A prospective study.
Setting: Sitting and itinerant food vendors in Kumasi.
Methods: Screening of 258 (230 females of 28 males) healthy food vendors for Salmonella
typhi, and S. paratyphi A, B, and C, using stool culture, the widal test, and standard
microbiological identification methods.
Main outcome measures: Prevalence of chronic typhoidal Salmonellae carriers among
food vendors in Kumasi.
Results: Typhoidal Salmonellae were isolated from six people, giving a carriage rate
of 2.3%. Three of the Salmonellae isolated were S. typhi, and they had significant Widal
agglutinin titres of ≥l/160 and ≥1/320 for 0 and H antigens, respectively. The other three
were non-typhoidal Salmonellae. The three had S. typhi and the other three had titres
of 1/80 or less for both 0 and H antigens, respectively. We have discussed the implications
of this high carriage rate, and we have suggested the inclusion of screening for
Salmonellae of the regular health screening exercise undertaken by food handlers to
detect and monitor chronic carriers in the food industry, to help control salmonella
diseases in the community.
Conclusion: From our study, food handlers consitute a significant risk in the spread
of enteric fever in Kumasi. We therefore, suggest the inclusion of screening for
Salmonellae in the regular obligatory six-monthly examination required of food handlers
and to monitor those found to be infected.
INTRODUCTION
Globally, typhoid and paratyphoid fevers account
for 12.5 million cases annually, and typhoid fever
continues to present considerable health problems in
many developing countries(1,2). Enteric fever is endemic
in Ghana and is a major health problem(3).
Of the over 2,200 different types known, only
Salmonella typhi, S. paratyphi A, B and C, traditionally
cause invasive enteric fever. These are the typhoidal
Salmonellae. The other Salmonellae only cause food
poisoning and it is only recently some non-typhoidal
Salmonellae have been shown to invade the blood
stream(2,4,5).
Salmonella's infection is acquired from eating and
drinking of infected foods and water(2,5). Salmonellae
are not fastidious and thrive in many foods and drinks;
both freshly prepared and stored food, and both hot and
cold(2,5). The source of the infection is faeces or urine
of infected persons(2,5). Healthy chronic carriers,
especially food handlers, are very important in the
transmission; particularly in places with low environmental
sanitation where many people eat out(2,5-7), as is the
case in Kumasi.

Mensah et al. in Accra have reported a prevalence
of 3.2% in a study involving 176 food vendors(8).
Kumasi, the study area, like many urban places in
Ghana, still has a significant problem in environmental
sanitation. Many homes do not have their own toilet
and there are inadequate public toilets. Many of these
public toilets are of the privy type, with no water
available for hand washing. Many food sellers and their
customers use such toilets. Because of the importance
of chronic typhoidal-Salmonellae carrier food handlers
in the chain of infection, screening for Salmonellae
among food handlers is important(2,5-7), though this
practice has been deemed not cost efficient by WHO(9).
However, the screening for Salmonellae is not one of
the usual routine tests required of food sellers in
Kumasi hence the risk posed by food handlers here,
is not known.
We therefore decided to screen food handlers in
Kumasi to determine whether they constitute a major
source of dissemination of Salmonellae, and if so, to
suggest the inclusion of Salmonellae screening in the
routine health screening, and to monitor those found
to be infected.
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MATERIALS AND METHODS
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Stool samples were collected into clean monowax
containers and transported in an ice box to the laboratory.
All samples were emulsified with saline and plated directly
on Deoxycholate Citrate Agar (DCA), the primary plate, and
then into enrichment medium Selenite F broth(SFB) and
incubated at 37°C overnight. Salmonellae were isolated and
identified using standard biochemical and serological methods
(10). Due to cost constraint, Salmonellae species were not
serotyped.
Widal test: Widal tests were performed by the slide test,
on serum dilution of 1/20 and 1/80, then by the standard tube
dilution method, for samples agglutination at both dilution,
using the Febrile Antigen test kit supplied by Plasmatec,
Folkestone, Kent, UK. Samples were screened for anti-0somatic and anti-H-flagella antigens of Salmonella typhi and
Salmonella paratyphi A, B, and C.

The study was undertaken at the Microbiology laboratory,
School of Medical Sciences (SMS), KNUST, Kumasi, Ghana,
from February to April 1995. It was approved by the SMS Ethical
Committe and informed consent were granted by the subjects.
Study area: Kumasi the capital of Ashanti region of
Ghana population (Approx. 700,000) is in the tropical forest.
The inhabitants are farmers, merchants and petty traders,
artisans, government and company workers. The city has
good water supply and drainage system, but there are
environmental sanitation problems from poor solid waste
disposal.
Subjects: Within a period of three months, 258 healthy
food handlers aged 12 to 65 years, were screened using stool
culture and the widal test. The subjects were first 258 itinerant
and seated food vendors (covering all major parts of the city)
in the Kumasi who satisfied the inclusion criteria and agreed
to participate in the study. Those with fever, diarrhoea
headache, constipation or abdominal pains-symptoms of
active enteric disease and those who refused consent were
excluded.
In the calculation of sample size an assumption of two
Salmonella isolates per 100 specimens, based on previous
studies elsewhere at a power of 95% was made. This formula
determined that a sample size of 200 or more was
representative.

RESULTS
Of the 258 food handlers screened, Salmonellae
were isolated from six people; giving a Salmonellae
carriage rate of 2.3%. The six were all women. Three
of the six Salmonellae isolated, were S. typhi and the
other three, non-typhoidal Salmonellae species. The full
agglutinin titres are shown in Tables 1 and Table 2
and for all the food handlers respectively.

Table 1
Isolates from six positive stool cultures and their corresponding reciprocal Widal titres

Isolates from Stool

1.
2.
3.
4.
5.
6.

Salmonella
Salmonella
Salmonella
Salmonella
Salmonella
Salmonella

Widal antigens
S. Paratyphi
A
O
H

S. Typhi

typhi
typhi
species
species
species
species

O

H

80
160
160
80

320
640
320

B
H

O

C
H

O

40
20

160

80

80

80

160

40

80
Table 2

Widal agglutinins ('O' and 'H') test results among 307 food handlers in Kumasi Ashanti Ghana,
in relation to the causal agents of enteric fevers
Antigen Type
Salmonella O
Typhi
H

<1/20
214
149

%
9.7
48.5

<1/20
53
27

%
17.3
8.8

1/40
23
52

%
7.5
16.9

1/80
12
48

%
4.6
15.6

1/60
3
32

% 1/320
1.0
0
10.4
7

% 1/640 %
0
0
0
2.3
1
0.3

Salmonella O
Paratyphi AH

283
255

92.2
83.1

17
15

5.5
4.9

5
21

1.6
6.8

1
15

0.3
4.9

1
1

0.3
0.3

0
0

0
0

0
0

0
0

Salmonella O
Paratyphi BH

277
262

90.2
85.3

13
8

4.2
2.6

7
4

2.3
1.3

10
29

3.3
9.4

0
4

0
1.3

0
0

0
0

0
0

0
0

Salmonella O
Paratyphi CH

283
267

92.2
86.9

11
14

3.6
4.6

8
12

2.6
3.9

5
8

1.6
2.6

0
6

0
1.9

0
0

0
0

0
0

0
0

The Widal test result for the three S. typhi carriers were: 0:1/80, H:1/320 0:1/160, H:1/640 0:1/160, H:1/320 respectively,
for the 0-somatic and H-flagella antigens. The other three, with non-typhoidal salmonellae had titres of 1/80 or lower, for
both the 0 and H antigens
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DISCUSSION
We have attempted by this study to establish the
Salmonellae carriage among a population of food
handlers in Kumasi, Ghana. A rate of 2.3% was
determined. This high rate contrasts with the rate of
0.13% quoted for the developed world(4), and is
interestingly similar to the rate of 3.2% of Mensah et
al. in Accra(8), the 2% in Malaysia in 1983 given by
Pang and Puthucheary(11) and interestingly close to the
3.6% given by Welch et al(12) in 1925, almost a
century ago for the United States. Yet others; Gelosa
et al. in Italy(13), and Yamada et al. in Tokyo(14) have
reported 1.68% and 0.7% respectively.
The former method of using the Vi antibody
detection test has been largely discarded in favour of
using stool cultures and the Widal test, despite their
limitation for the detection of carriers(5). The method
used is therefore adequate.
The nature of the subjects i.e itinerant vendors,
make it difficult taking more than one specimen.
However, it is known that Salmonellae are transmitted
intermittently in the stool of chronic carrier and this
makes routine screening not particularly cost
effective(5,8). Notwithstanding the limitation, the value
obtained is thus a reflection in part, of the total
expected. Thus the figure could be higher.
The Widal test results of three out of the six food
handlers with positive stool cultures are significant for
enteric infection according to our recently determined
diagnostic Widal test titres for Kumasi based on the
residual titres of the healthy population in Kumasi(15).
In the publication, Frimpong et al. (l5) suggested for
adoption for diagnosis of enteric fever, Widal titres of
≥ 1/160 and ≥ 1/320 for anti-0 and anti -H-respectively.
Significantly, those food handlers with positive stool
cultures for non-typhoidal Salmonellae had insignificant
titres.
A report from Spain(16) where one chronic carrier,
a casual food handler, was shown to have infected 70
others, still highlights the continued importance of
chronic Salmonellae carriers especially food handlers
in the spread of the disease a fact that has been long
established(2,5,8,13,14).
With the increase in tourism and commerce, mass
catering has become very important; considering
therefore the problem posed by chronic carriers, greater
attention must be paid to the health of people engaged
in the food industry.
The preponderance of women in the study, giving
a ratio of women to men at 1:10, reflects the dominant
position of women in the food industry. This was also
seen in the Accra study(8). The study shows women
to be more likely to become chronic carriers than
men(5). However, the small number of organisms
isolated does not permit any reliable deductions on the
carrier status of both sexes.
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Of concern too, are school children, as many do
not carry lunch boxes and eat from road side food
sellers; children are more susceptible to Salmonellae
infection, and the disease tend to be more severe(2,5).
Although the city has adequate water supply, many
food handlers and consumers, in the course of the day,
who use the public toilets are unlikely to wash their
hands after using the toilet due to the absence of water
at these public toilets.
Again, though chlorinated tap water kill
Salmonellae(17), many people living in city slums and
shanty towns are without tap-water and are at a risk
of infection. And as enteric fever is known to be
endemic in places of low personal hygiene and
environmental sanitation(2,5,8) a situation that pertains
in Kumasi like many African cities, steps must be taken
to rectify this situation.
However, given the time and money required to
improve environmental sanitation, and increase the
accessibility of water, the most rewarding option is the
education and the regular screening of food handlers
with a view to following up those found infected and
getting them cured. We therefore conclude from our
study that, food handlers constitute a significant risk
in the spread of enteric fever in Kumasi and therefore
suggest the inclusion of Salmonellae screening in the
regular health profile examination that is required of
food handlers and to monitor those found to be infected.
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