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A descriptive study of behavioural patterns associated
with gastrointestinal ililness in the general Swedish
population

Jonas Toljander* and Nina Karnehed

Risk Benefit Assessment Department, National Food Agency, Uppsala, Sweden.

Accepted 27 January, 2012

A nation-wide survey was conducted in 2009 to collect information about behavioural patterns possibly
associated with gastrointestinal illness (Gl) in the general Swedish population. One-third of the
respondents used various internet and/or telephone resources to find information about GIl. Nearly
eighty percent said that they buy and consume certain food products or beverages, and one-third of the
respondents claimed that they buy over-the-counter pharmaceutical products for treatment of GI. In the
present study, information retrieval behaviour on the internet and telephone calls to health care advice
services appear to be the most relevant indicators of Gl in Sweden.

Key words: Beverages, consumption patterns, foods, drugs, incidence of foodborne and waterborne
gastrointestinal illness, health indicators, information retrieval, outbreak detection, over-the-counter drugs (OTC

drugs), surveillance.

INTRODUCTION

Research on behavioural patterns during gastrointestinal
illness (Gl) is sparse. However, knowledge in this area
could have great public health implications. An earlier
detection of food- or waterborne outbreaks increases the
chances of identifying the source of infection. As a
complement to traditional surveillance, syndrome
surveillance based on various signals and health
indicators in the community may be used for earlier
detection of outbreaks (Hogan et al., 2003; Edge et al.,
2006). Such signals may include behavioural patterns

among those who are ill, for example, information
retrieval, seeking of healthcare advice, and purchasing of
drugs.

This study presents a nation-wide, population based
survey of behavioural patterns of Gl in Sweden. The
primary aim was to obtain knowledge about behavioural
patterns in Sweden that may serve as indicators for
detecting outbreaks of Gl in the general population. A
secondary aim was to estimate the incidence of food- and
waterborne illnesses in the population.

*Corresponding author. E-mail: jonas.toljander@slv.se. Tel:
+46-(0)18-17 55 00.

METHODOLOGY

Respondents, 16 to 85 years of age, were selected from Statens
personadressregister (SPAR, 2009), which includes all individuals
who are registered as resident in Sweden. Background information
was collected about each respondent, including sex, age, place of
residence, education, occupation, household size, number and age
of children living in the household. Respondents were also asked
whether they had experienced Gl (vomiting and/or diarrhoea,
chronic illness excepted) in the last five years, whether they had
experienced Gl in the last 12 months allegedly due to intake of food
or drinking water, and whether the alleged food or drink had been
consumed whilst being in Sweden or abroad. Respondents were
also asked to provide information on information- and treatment
seeking behaviour about Gl on the internet and via the telephone,
consumption of specific food products and pharmaceuticals for self-
treatment of GI, and willingness to report foodborne illness.
Behavioural data were analysed using logistic regression in Minitab
version 15 (Minitab Inc.).

RESULTS AND DISCUSSION

Table 1 presents the main results of 1,000 completed
computer assisted telephone interviews performed by
professional interviewers in November 2009. The
response rate of the survey was 55%. The estimated
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Table 1. Frequency of gastrointestinal illness (Gl) and information retrieval and consumption behaviour associated with Gl in

the general Swedish population.

Question Response No. respondents (%)
Gastrointestinal illness (Gl)
Yes 476 (48)
Had Gl in the past 5 years No 507 (51)
Unsure 17 (2)
Had GI in the past 12 months due to intake of food <" 92 (9)
a in the past 12 months due to intake of foo No 364 (37)
or water
Unsure 20 (2)
. . Yes 68 (7)
Had Gl in the past 12 months due to intake of food
_ No 23 (2)
or water in Sweden
Unsure 1(0)
Information retrieval
Yes 278 (28)
Seeks information on the internet No 680 (68)
Unsure 42 (4)
www.google.com 149 (15)
www.vardguiden.se (a regional 73 (7)
Most commonly used websites healthcare advice service, mainly
y Stockholm area)
www.1177.se (a national 70 (7)
healthcare advice service)
Yes 386 (39)
Seeks information via the telephone No 586 (59)
Unsure 28 (3)
. 1177 Sjukvardsradgivningen (a 227 (23)
g/leor\slitctgommonly used telephone health advice national healthcare advice service)
Outpatients’ clinic 140 (14)
Consumption
Yes 775 (78)
Buys certain foods or beverages No 204 (20)
Unsure 20 (2)
Blueberry soup 247 (25)
Cola-type sodas 189 (19)
Probiotics 62 (6)
M I h f
ost commonly purchased food products Rusks 59 (6)
Soured milk 59 (6)
Rose-hip soup 43 (4)
B h ical - h Yes 342 (34)
uys pharmaceuticals (prescription or over-the- No 589 (59)
counter)
Unsure 68 (7)
Most commonly purchased pharmaceuticals Electrolyte replacements 61 (6)

31
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Table 1. Contd.

Anti-diarrhoeal loperamide-based 57 (6)

products

Activated charcoal 23 (2)

Yes 127 (13)
Buys natural remedies No 819 (82)

Unsure/no response 53 (5)

incidence of GI (all causes, 5-year recall) corresponded
to 0.095 ilinesses per person and year. The estimated
incidence of food- and waterborne Gl (12-month recall)
was 0.092 illnesses per person and year and the
corresponding incidence for Gl believed to have been
contracted in Sweden was 0.068 (Table 1). The
estimated number of food- and waterborne illnesses
contracted in Sweden was 506,739; 95% CI 390,535 to
622,942. A z-test was carried out and the proportion of
food- and waterborne illnesses in 2009 was not
significantly different from 1994 (p>0.05) (Norling, 1994).

Gastrointestinal illness was significantly more common
among younger respondents (p<0.05), and respondents
aged 20 to 39 were over-represented among those who
had experienced GI. This is consistent with the reported
foodborne illnesses in Sweden (Lindblad et al., 2009). A
previous survey showed that young adults living in the
cities twice as often contract foodborne Gl compared with
the average population and that the risk significantly
increases for those who dine out rather than at home
(Norling, 1994). Gastrointestinal illness was also more
common among respondents in families with small
children under the age of five, compared with
respondents in families with older children or no children.
The present estimates of Gl incidence are likely to be
underestimations since it was not possible for
respondents to state the total number of illnesses (if
applicable) experienced during the time period in
guestion. In addition, recall bias may also lead to an
underestimation of the incidence. This explains why the
5-year recall of total Gl resulted in an estimated incidence
that was very close to the 12-month recall of foodborne
Gl in the present study.

Many Swedes use the telephone or the internet to
obtain information or advice about Gl. One-third of the
respondents used either the internet or the telephone to
obtain information about Gl when they, or a member of
their family, fall ill from Gl (Table 1). The most commonly
used channels for this type of information were the
telephone-based national healthcare advice service
(http://www.1177.se) and the internet-based Google
search engine. Using the internet for information retrieval
about Gl was significantly associated with respondents
younger than the median age (52 years), with university
education, living with another adult, and who had
experienced Gl due to food or drinking water in the past

12 months. Using the telephone for seeking information
was significantly related to whether the respondent lived
in a household with at least one child under the age of
five years. The use of specific search terms in search
engines or health care websites may provide information
useful for syndrome surveillance. For example, Google
Flu Trends (http://www.google.org/flutrends) use search
terms as indicators of seasonal influenza (Ginsberg et al.,
2009), and the Swedish Institute for Communicable
Disease Control successfully use web queries as an
additional surveillance system for monitoring seasonal
norovirus infections (Hulth et al., 2010). It is however
important to keep in mind that web queries are not direct
measures of illness activity. Web queries rather reflect
the current interest among internet users for the topic in
question, which may be influenced by a range of factors.

Sales statistics on certain food products or drugs may
possibly be used as public health indicators. Seventy-
eight percent bought specific food products when they or
a member of their family fell ill from GI (Table 1). Buying
food products was significantly associated with
respondents who were female, had children living at
home, and had experienced Gl in the past five years. The
most frequently bought products were blueberry soup,
cola-type sodas and probiotics. To the best of our
knowledge, sales frequencies of food products have not
been used for monitoring infectious disease in the
general population. However, this may not be surprising
since any association of such data to disease incidence
is inherently difficult to analyse. This is due to high
baseline consumption in the community and because
factors other than GI more strongly correlate with
consumption patterns of these food products.

One-third of the respondents bought pharmaceutical
products or natural remedies (Table 1). Buying
pharmaceuticals was significantly related to respondents
younger than the median age, who lived in households
consisting of at least two adults, and who had
experienced Gl due to food or drinking water in the past
12 months. The use of over-the-counter (OTC) drug sale
statistics as indicators of illness has been evaluated in
other studies. Edge et al. (2006) found that OTC sales of
drugs against diarrhoea and nausea were good
predictors of norovirus infections in the community.
Hogan et al. (2003) concluded that increased sales of
electrolyte products usually preceded hospital diagnoses



of respiratory and diarrheal diseases in children, and may
therefore facilitate an earlier detection of outbreaks.

Forty-eight percent of the respondents claimed that
they would report to their municipal health and
environment department if they believed themselves, or a
member of their family, to have become ill due to food
poisoning. Most respondents prefer the internet as a
means of reporting food poisonings. Seventy-six percent
of the respondents said that they would like to be able to
report to the National Food Agency (NFA) directly,
preferably by using the internet. Willingness to report to
NFA was significantly associated with respondents
younger than the median age of the survey. There was
no significant relationship between willingness to report
and having experienced food- or drinking water-related
Gl in the past 12 months.

This study adds novel findings on how Swedes behave
when encountering a Gl event. The knowledge might be
used in developing an efficient surveillance of foodborne
illnesses that is necessary for timely intervention during
outbreaks and for preventing new and/or severe cases of
illness. Public health surveillance and early detection of
food- and waterborne outbreaks in Sweden may be
strengthened by: new options for the general public to
report foodborne illnesses via the internet; a more
efficient use of the currently available reporting system;
and the use of information retrieval behaviour on the
internet and via telephone calls to health care advice
services; and, possibly, consumption patterns of certain
foods and pharmaceuticals.
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This study was carried out from January 2008 to December 2009 to determine the prevalence of
trichomoniasis among women in Khartoum State, Sudan. Two different hospitals were selected. The
two hospitals were Ibrahim Malik hospital which is serving an urban area and Ombada hospital which is
serving a rural area and migrant people coming from other parts of Sudan particularly Western Sudan.
Monthly data was collected including demographic, social and other factors related to infection with
trichomoniasis using a questionnaire. Urine samples were collected weekly every month and examined
using wet mount preparation method. 297 women were found infected with Trichomonas vaginalis of a
total of 2473 examined making an overall prevalence rate of 12%. Prevalence of infection was slightly
higher among women in Ombada hospital than those in Ibrahim Malik hospital but the difference is not
statistically significant. However, difference in infection is statistically significant regarding areas of
residence (P < 0.05). The highest (15.6%) and the lowest (4.8%) prevalence rates were recorded in
Alsalam locality (Ombada hospital) and Khartoum locality (Ibrahim Malik hospital) respectively
suggesting a difference in awareness between rural and urban areas. Significant differences related to
age were recorded. The highest prevalence rates were among women in the age groups 15 to 19 and 20
to 24 years. High infection rates were recorded during the hot and rainy season from July to October.
Social, traditional and behavioral factors proved to be important factors in relation to infection of T.
vaginalis among women in Khartoum State. Results indicate the importance of the problem and the
need for more research and efforts to control it.

Key words: Trichomonas vaginalis, prevalence, traditions, social, behavioral factors.

INTRODUCTION

Trichomonas vaginalis infection is one of the major health
problems in the world, and one of the most common
transmitted infections in many regions including the
developed countries such as United State (Parbara,
2005). Prevalence estimates vary between populations
studied falling in the range from 0.4 to 27.4% in women
and 0.0 to 5.6% in men (Swygard et al., 2004). The
annual worldwide incidence of trichomoniasis is more
than 250 million cases (Seema and Arti, 2008).

In Sudan, trichomoniasis was reported among women
by Omer (1978) and more recently by Salih (2005). But
the actual burden of the disease in Sudan remains

*Corresponding author: mahmoubio@hotmail.com.

unknown and no information on risk factors for T.
vaginalis infection in women is available. Thus, the
present study was undertaken among women in two
hospitals in Khartoum State to give more information on
prevalence and seasonal changes in transmission of the
disease and to identify its associated risk factors.
Findings of this study will lead to a better understanding
of the disease and activate efforts for its control. Results
will also stimulate further research in this area.

MATERIALS AND METHODS
Study area

This study was carried out among women patients of two hospitals
in two localities in Khartoum State, Ombadda and Khartoum locality.



Ombadda locality lies at the western area of Omdurman town at
about 7 km away from Khartoum. Ombada consists of three
administrative units namely Albogaa, Alameer and Alsalam.
Ombada is considered a migratory area as most of its population
came from all parts of Sudan especially from Western Sudan with
different culture and traditions. In this locality, there is a high degree
of unawareness about the disease itself and health hazards as a
whole. Khartoum locality lies between Blue and White Niles.
Khartoum consists of seven administration units namely Alshohada,
EL-geraif and Soba East, Alshagara, Middle, West and Khartoum
unit. In this locality, there is generally better education and
awareness about health hazards.

Collection of urine samples

T. vaginalis was detected in women who are admitted to Ombada
and Ibrahim Malik Hospitals with pelvic inflammatory disease (PID)
or vaginal discharge complaints. Urine samples were obtained in a
sterile container. All samples were examined by wet mount
preparations method as described by Ackers and Lumesdn (1978).

Wet mount preparations

A vaginal discharge samples were taken for diagnosis using wet
smear as follows: Each subject was given a wide opening, leak-
proof universal specimen container and was instructed on how to
collect urine samples. About 20 ml of urine sample was obtained
from each subject. No personal identifications (names, ID number,
address etc) were used on the urine samples. Instead bar-coded
numbers were used to ensure obscurity of subjects, to facilitate
laboratory procedures and minimize the chances of errors during
the handling of urine samples. Urine samples were placed into a
tube and centrifuged (Ackers and Lumesdn, 1978). A drop of
deposit was put on a slide, covered with a slip and examined under
high power magnification 40x of light microscope and examined for
motile flagellates. All positive cases were treated with metrindizole
(flagyl).

Study of transmission pattern

Samples from Ombada and Ibrahim Malik Hospitals were examined
for presence or absence of T. vaginalis. The sampling conducted
weekly from indoor patients at Ombada and Ibrahim Malik Teaching
Hospitals for successive twelve month period. The Medical Ethical
committee of the hospitals approved the study and consent was
provided for all participants. Clinical examination was conducted by
a physician in each hospital for all patients including reason for
presentation to the clinic, complaints, pregnancy, previous
abortions and examination of the cervix and vagina. Our inclusion
criteria for the study were: women aged 15 to 45 years who were
sexually active and had referred to gynecology units or general
clinics for either to be symptomatic (vaginal discharge, genital ulcer
and low abdominal pain) or asymptomatic (routine examination).

A questionnaire was also used to collect data on socio-
demographic status including age and area of residence; behavioral
variables including marital status of women, type of water used in
shower, types of plant fume or any herbs used as traditional
medicine and partner infection; lack of information about sexually
transmitted diseases and pelvic inflammatory diseases (STD and
PID, respectively).

Statistical analysis

Prevalence of infection was compared between different variables
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by Chi-squared test. Significance was attributed to probability
values P < 0.05. Computer SPSS and Microsoft excel programs
were used for determination of probability values.

RESULTS

Of the total population of 2473 examined in the two
hospitals, 297 (12%) were found infected with T.
vaginalis. Prevalence of infection was higher in Ombada
hospital (12.4%) compared to Ibrahim Malik hospital
(11.7%) but the difference was not statistically significant
(P > 0.05). However, difference due to area of residence
was statistically significant as it is presented between
localities in Table 1. Prevalence rates ranged between
11.9 and 15.6% in Ombada localities and between 4.8
and 12.8% in Ibrahim Malik localities (Table 1).

Prevalence of trichomoniasis infection in relation to age
is shown in Table 2. The highest prevalence rates were
15.4 and 14.2%, and they were recorded in the age
groups of 15 to 19 and 20 to 24 years, respectively. Pre-
valence rates tend to decrease in elderly women but the
difference was not significant (P > 0.05).

Prevalence of trichomoniasis among married, single
and divorced women is presented in Table 3. The highest
infection rate was among married women (13.3%).
Difference in relation to marital status is statistically signi-
ficant. Similar difference was also in relation to pregnancy
status but the highest prevalence was among aborted
women (Table 3).

The relationship of infection to type of tap water
temperature used in houses is illustrated in Table 4.
Significant difference in the prevalence of infection with
respect to degree of water temperature was observed (P
< 0.05). The lowest prevalence rate was among women
using hot water (10.8%); whereas, the highest rate was
among those using cold water.

The relation between plant fume and trichomoniasis
infection shows high effect from different types of plants
(stems and branches of trees) which are traditionally
used by women in all parts of Sudan. Women that used
hot water had lower infection rates with increased water
temperature compared to women that do not.

Patients infected with trichomoniasis showed various
symptoms and signs of vaginitis. The frequency of
vaginitis symptoms and signs is shown in Table 5.
Vaginal discharge was the most common symptom in
women (15.1%); the other high frequent symptoms or
signs were priritus (12.3%) and abdominal pain 37
(12.5%). Vaginal discharge was significantly associated
with T. vaginalis.

Figure 1 shows the monthly distribution of prevalence
of T. vaginalis infection among women in Ombada and
Ibrahim Malik hospitals. The highest number of infections
was observed in October 17.8% while the lowest number
of prevalence infections showed in February, March, April
and May. Statistical analysis by Chi-square showed signi-
ficant difference in the prevalence of infection by month.
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Table 1. Prevalence of T. vaginalis among women in Ombada Hospital and Ibrahim

Malik Hospital in Khartoum State.

Places No. of infected  Total number  Prevalence (%)
Ombada Hospital* 145 1172 12.4
Ibrahim Malik Hospital* 152 1301 11.7
Alsalam 67 429 15.6
Alameer 46 387 11.9
Albogaa 24 201 11.9
Alshohada 40 421 9.5
Geraif+East soba 75 584 12.8
Alshagara 28 298 9.4
Middle Khartoum 16 132 12.1
Khartoum 1 21 4.8
Total 297 2473 12

* P value > 0.05; P value < 0.05.

Table 2. Prevalence of T. vaginalis according to the age of women in Ombada
Hospital and Ibrahim Malik Hospital in Khartoum State.

Age range No. of infected Total number  Prevalence (%)
15-19 55 357 15.4
20-24 92 650 14.2
25-29 57 518 11

30-34 43 357 12

35-39 34 405 8.4
40-45 16 186 8.6

Total 297 2473 12

P value > 0.05.

Table 3. Prevalence of T. vaginalis according to marital and pregnancy status among
infected women in Ombada Hospital and Ibrahim Malik Hospital in Khartoum State.

Women status

No. of infected

Total number Prevalence (%)

Married 237 1783 13.3

Single 48 477 10.1

Divorced 12 213 5.6

Pregnant 71 703 10.1

Not pregnant 217 1637 13.3

Aborted 9 133 6.8
P value < 0.05.

DISCUSSION

The overall prevalence of the disease recorded among
women in this study was 12% exceeding figures reported
previously by Omer (1978) and Salih (2005). This refers
to the importance of the disease among women. Moreover,
it is clear from the findings of this study that the
prevalence of infection was much higher in rural areas

compared to urban areas. This is logical since awareness
about the disease and its associated risks and also
access to health care centers in rural areas is by far less
than urban areas.

The prevalence of infection was high among women of
age groups 15 to 19 and 20 to 24 years compared to
elder women (40 to 45 years). Similar pattern of infection
in relation to age was reported in Sudan (Salih, 2005) and
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Table 4. Prevalence of T. vaginalis in relation to type of plant fume and type of water
temperature used by infected women in Ombada Hospital and Khartoum Hospital in

Khartoum State.

Type of plant fume

No. of infected Total number Prevalence (%)

Talih 152 1399 10.9
Shaf 47 464 10.1
Habeel 4 16 25
Fume not used 94 594 15.8
Cold water 60 480 12.5
Normal water 210 1743 12.1
Hot water 27 250 10.8
P value < 0.05

Table 5. Frequency of Trichomoniasis symptoms and signs among infected women
in Ombada Hospital and Ibrahim Malik Hospital in Khartoum State.

Symptoms No. of infected Total number  Prevalence (%)
Vaginal discharge 144 957 15.1
Pruritus 42 340 12.3
Abdominal pain 37 297 12.5
Dysuria 23 256 9.1
Burning 19 222 8.6
Erythema 15 156 9.6
Pelvic pain 12 156 7.7
Dyspareunia 5 79 6.3
Total 297 2473 12
P value < 0.05
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in Nigeria (Chigozie et al., 2006; Adeoye and Akande,
2007). This is also in agreement with our observations in
this study as the highest infections were among married
women and all or most women in the age of 15 to 24
years are married. The low infection rates among women
in the age of 40 to 45 years may probably be related to
the development of acquired immunity to infection with
increase of age.

As for infection of trichomoniasis in relation to
pregnancy status, prevalence rates were less among
aborted and pregnant women than among not pregnant
women. This gives more evidence for the importance of
regular clinical investigations for early diagnosis and
treatment of such urino-genital infections in women as
pregnant women are regularly visiting health units for
routine check-up of pregnancy. However, in other studies
in Nigeria for example pregnancy status did not affect the
prevalence of trichomoniasis (Adeoye and Akande,
2007).

Prevalence of trichomoniasis tends to decrease with
the increase of water temperature of path shower used
by women in this study. The lowest records were among
women using hot water. These observations agree with in
vivo results described in Korea by Jae-Sook and Duk-
Young (2006).

Traditional use of plants fume (Talih and Shaf trees)
had lead to a lower infection rate of trichomoniasis
among women using it. As these plants are usually
heated on fire when used, high temperature may be the
reason leading to high mortality of flagellates causing
infection. Other reasons related to chemical composition
of these plants should also be considered and studied in
future.

Vaginal discharge was found to be high among infected
women (15.1%) and seemed to be the prominent
symptom of trichomoniasis infection in women. Other
symptoms such as pruritis, abdominal pain and erythema
were also reported among infected women in this study.
Several studies have associated T. vaginalis with these
symptoms particularly vaginal discharge and erythema
and vulva irritation (Al-hindi and Lubbad, 2006 and
Adeoye and Akande, 2007).

Significant seasonal changes have also been recorded
in this study with a noticeable increase in prevalence of
infection during the hot rainy season from July to
October. This may be attributed to the less hygienic
environment during this season in Sudan or to other
reasons need to be investigated. However, Alhindi and
Lubbad (2006) found no clear trend in prevalence of T.
vaginalis infection in a study among Palestinian women
over a period of 6 years.

Conclusion

In conclusion, this study contributed in giving further
information on prevalence of infection with T. vaginalis

among women in two different localities in Sudan. The
study also identified some important factors related to
disease infection and transmission and referred to the
need for further research in this problem.
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This research was targeted at determining the load of enteric pathogens and possible diarrheal disease
potentials of the water sources to prevent possible disease outbreak through improved portable water
supply for the inhabitants. Water samples were collected from boreholes, underground tanks, and
streams and subjected to standard microbiological analysis. The result of total heterotrophic bacterial
count gTHBC) and total coliform bacterial count (TCBC) (cfu/ml) ranged between 2.0x10°to 1.2x10% and
4.8x10° to 2.0x10" cfu/ml respectively. The isolates occurred thus: Escherichia coli (50.0%), Salmonella
spp. (100%), Shigella spp. (100%), Streptococcus spp. (50.0%), Vibro spp. (20.0%), Proteus spp. (30.0%),
Klebsiella spp. (80.0%), and Enterobacter spp. (50.0%). This showed that Salmonella and Shigella spp.
occurred highest (100%) in water samples followed by Klebsiella (80.0%); while the lowest occurrence
was recorded by Vibro spp. (20.0%). The occurrence of total isolates in water samples showed thus:
samples A (50.0%), B (37.5%), C (37.5), D (50.0%), E (25.0), F (75.0%), G (50.0%), H (87.5%), | (100%), and
J (87.5%). These results show that stream water sources had more enteric pathogens followed by
underground tank sources and borehole water sources being the least contaminated. Water sources in

Ahiazu Mbaise are not free from enteric pathogens and might expose users to diarrhea.

Key words: Enteric pathogens, water sources, Ahiazu Mbaise, diarrhea, morbidity, mortality.

INTRODUCTION

A study in 1990 estimated that more than one billion
people in developing countries lacked access to safe
drinking water (WHO, 2000). A clean and treated water
supply to each house may be the norm in Europe and
North America, but in developing countries, access to
both clean water and sanitation are not the rule, and
waterborne infections are common. The lack of water
supply and sanitation, that is, water that is easily
accessible, adequate in quantity, free from contamina-
tion, safe and readily available throughout the year, is the
primary reason why diarrheal diseases are so common in
developing countries (Aderigbe et al., 2008; Park, 2002).
Two and a half billion people have no access to improved
sanitation, and more than 1.5 million children die each
year from diarrhea diseases (Fenwick, 2006). Diarrhea

*Corresponding author. E-mail: nachiihejirika@yahoo.com. Tel:
+234-8033917824.

accounts for 10% disease burden in developing countries
(Park, 2002). According to the WHO, the mortality of
water associated diseases exceeds 5 million people per
year. From these, more than 50% are microbial intestinal
infections (Cabral, 2010). Coliform bacteria are used as
microbiologic indicators for water quality. Freedom from
contamination with fecal matter is the most important
parameter of water quality because human fecal matter is
generally considered to be a greater risk to human health
as it is more likely to contain human enteric pathogens
that are agents of diarrhea (Scott et al., 2008). Ahiazu
Mbaise, Imo State, Nigeria, is made up of about 500,000
people and the major sources of water supply include
underground water tanks, streams, and boreholes, which,
if contaminated, might serve as a major source of enteric
pathogens responsible for diarrhea disease. Therefore,
this research was targeted at determining the load of
enteric pathogens and possible diarrheal disease
potentials of the water sources to prevent possible
disease outbreak through improved portable water supply
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Figure 1. Map of the study area.

for the inhabitants.

MATERIALS AND METHODS
Study area

The study area is as shown in Figure 1. Ahiazu Mbaise is a local
Government in Imo State of Nigeria and is made up of sixteen (16)
communities which include Amuzi, Eziama, Isiala Oparanadim,
Mpam, Nnarambia, Obodo Ahiara lhenweorie, Obohia/Ekwereazu,
Ogbe, Ogbennishi, Ogbor, Okirika Nweke |, Okirika Nweke II,
Okirika Nwenkwo, Oru/Lude, Otulu/Aguneze, and
Umuno/Umuchieze. The population is estimated to be made up of
about five hundred thousand people. Sources of water in Ahiazu
Mbaise include rain water capture (underground tanks, containers),
boreholes, and pipe borne water from reservoirs, rivers, and surface
ponds. These rivers are lyi Obohia, lyi Ekwerazu, and lyi
Okponkume. These rivers are seen around its boundaries with
Mbaitoli/lkeduru, Etiti and Mbano Local Government areas, but they
also serve as source of water to neighboring communities in
Ahiazu.

Sample collection

Water samples for bacteriological examination were collected with
clean sterile water sampling bottles and analyzed within 3 h of
collection. The borehole water samples were collected by first
scrubbing the tap nozzle with 10% ethanol and flaming with flamer
gun to burn off the ethanol. This was to sterilize the nozzle from
external contamination. Thereafter, the borehole tap was opened to
run for about 5 min before samples were aseptically collected. River
water samples were collected from the surface by grab sampling
method, while underground tank water samples were collected with
clean sterile bottles.

Microbiological analysis

Sterilization of media was carried out by moist heat sterilization
method using autoclave at 121°C, 15 psi for 15 min. Heat stable
materials were sterilized using hot air oven at 160°C for 1 h as
described by Cruickshank et al. (1982). Heat labile materials were
aseptically rinsed with alcohol and distilled water. The water
samples were aseptically subjected to 10 fold serial dilutions to
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Table 1. Bacterial counts (cfu/ml) of water samples.

Sample THBC TCBC
Borehole water

A 1.2 x 10? 3.0x 10"
B 2.0 x 10° 5.0x 10"
C 3.4 x 10? 2.0x 10
D 1.5 x 10° 4.0x 10"
E 3.0 x 10° 2.0x 10
Underground water

F 3.4x10° 2.2 x10°
G 4.7x10° 2.6 x 10°
H 2.4 x10* 2.9x10°
River

[ 1.8 x 10* 4.8x10°
J 2.0x10° 1.9 x 10*

THBC- total heterotrophic bacterial count; TCBC- total coliform bacterial count.

dilute the population of microorganism sufficiently in sterile blanks
of 9 ml peptone water and then plated to produce discrete colonies
for easy enumeration. The media used include nutrient agar,
MacConkey agar, Eosin Methylene Blue agar, TCBS, and
Salmonella - Shigella agar. All media were prepared as directed by
the manufacturer. The method was adopted for the inoculation of
media. Spread plates of appropriately diluted samples were
incubated at 37°C for 24 h for heterotrophic bacterial count (THBC)
while total coliform bacterial count (TCBC) were determined after
incubation at 45°C for 24 h in MacConkey agar. Identification of
isolates was based on the scheme described by Cheesbrough
(1984) while serological test confirmed the pathogenicity of isolates
based on the methods described by Vandepitte et al. (2003).

RESULTS

The result of total heterotrophic bacterial count (THBC)
and total coliform bacterial count (TCBC) (cfu/ml) is as
shown in Table 1. Bore hole water examples includes
samples A, B, C, D and E, and the THBC counts ranged
between 3.4x10° and 1.2x10° while the TCBC count
ranged between 5.0x10" and 2.0x10' cfu/ml.
Underground tank water samples includes samples F, G,
H and the THBC count ranged between 2.4 x 10* and
3.4x10° cfu/ml while the TCBC count ranged between
2.9x10% and 2.2x10% cfu/ml. River water samples include
samples | and J, and the THBC count ranged between
2.0x10° and 1.8x10" cfu/ml while the TCBC count ranged
between 1.9x10* and 4.8x10° cfu/ml.

Table 2 shows the occurrence of bacterial isolates in
water samples in percentage (%). The isolates occurred
thus: Escherichia coli (50.0%), Salmonella spp. (100%),
Shigella spp. 100% Streptococcus spp. (50.0%), Vibro
spp. (20.0%), Proteus spp. (30.0%), Klebsiella spp.
(80.0%), and Enterobacter spp. (50.0%). This showed

that Salmonella and Shigella spp. occurred highest
(100%) in water samples followed by Klebsiella (80.0%),
while the lowest occurrence was recorded by Vibro spp.
(20.0%).

The occurrence of total isolates in samples showed
thus: sample A (50.0%), B (37.5%), C (37.5), D (50.0%),
E (25.0), F (75.0%), G (50.0%), H (87.5%), | (100%), and
J (87.5). Result showed that the sample with the highest
population of isolates was samples | (100%) followed by
samples H and J (87.5) which were river underground
water samples.

DISCUSSION

The total heterotrophic bacteria count (THBC) test also
called “total count” “plate count” is assured to provide an
estimate of the total number of bacteria in a water sample
that will develop into colonies during a period of
incubation in a nutrient. This test detects a wide array of
bacteria including pathogens, and opportunistic
pathogens, but could not report all the bacteria in the
works of lhejirika et al. (2011). High THBC may be an
indicator of poor general biological quality of drinking
water (USEPA, 2003). A recommended maximum
contaminant level (MCL) for human drinking water has
not yet been proposed. The upper limit for portable water
is usually 500 cfu/ml (lhejirika et al., 2011). According to
Dezuane (1990), water with counts under 100 cfu/ml
should be considered “portable” and values 100 to 500
cfu/ml “questionable”. Therefore, all the water sources
from Ahiazu Mbaise have questionable water quality.

The coliform test is a liable indicator of the possible
presence of fecal contamination and is consequently
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Table 2. Occurrence of bacterial isolates in water samples.

Water samples Escherichia coli  Salmonella  Shigella  Streptooccus  Vibro  Proteus  Klebsiella  Enterobacter  Occurrence (%)
Borehole

A + + + - - + - 50.0
B + + - - + - 375
c + + . - - + 37.5
D + + - - + + 50.0
E + + - - - - 25.0
Underground tank

F + + + + - - + + 75.0
G + + + - - + - 50.0
H + + + + + + + - 87.5
Stream

| + + + + + + + + 100
J - + + + - + + + 87.5
% Occurrence? 50.0 100.0 100.0 50.0 20.0 30.0 80.0 50.0

correlated with pathogens. The USEPA MCL is less than
one coliform per 100 ml. Many human facilities
periodically test drinking water for coliform and use this
limit (Dreeszen, 1996). The result of coliform test from all
the water sources in Ahiazu Mbaise is above the USEPA
MCL of less than one coliform per 100 ml. Borehole water
samples were between 2.0x10” and 5.0x10° coliform per
100 ml, and underground tank water samples between
2.2x10° and 2.9x10" coliform per 100 ml, while stream
water samples were between 4.8x10° and 1.9x10°
coliform per 100 ml. This result shows that stream water
sources had more enteric pathogens followed by
undergrounded tank sources and borehole water sources
being the least contaminated.

All the isolates from the different water sources are
members of the family Enterobacteriaceae excepting
Streptococcus spp. and Vibro spp. (Prescott et al., 2005).
As E. coli (50%) was isolated from underground tank
water and stream water samples only, it indicated recent
fecal contamination of the different sources. This result is
supported by the works of Health Canada (2006), Cabral
(2010) and Ihejirika et al. (2011). While most strains of E.
coli are non-pathogenic, some can cause serious
diarrheal infections in human (Health Canada, 2006).

Salmonella spp. (100%) was isolated from all the water
sources samples. This might be due to contamination
from domestic sewage, agricultural pollution and storm
water runoffs. This argument is supported by the reports
of WHO (2008) and Arvanitidon et al. (2005). Salmonella
spp. are responsible for two types of salmonellosis: 1)
typhoid and paratyphoid fever; and 2) gastroenteritis (Le
Minor, 2003). This implies that controlled sewage water
systems and personal hygiene will reduce the incidence
of gastroenteritis and typhoid fever (Popoff et al., 2005)

that might result from the use of all the water sources in
Ahiazu Mbaise.

The presence of Shigella spp. (100%) in all the
samples might be due to unsanitary condition of the
environment and secondary fecal contamination from an
intermediary sources (lhejirika et al., 2011). The
implication of this is the risk of possible outbreak of
shigellosis. This was in agreement with the report of
Emch et al. (2008).

Streptococcus spp. (50%) isolated in some of the water
sources might be due to fecal contamination of the water
sources. This was supported by the report of Pruss
(1998). Fecal Streptococcus spp. is responsible for
gastrointestinal illness among humans (Donovan et al.,
2008).

Vibro spp. (20.0%) was isolated from one underground
tank water and one river water sample. Its presence in
these samples might be due to contamination from birds,
frogs, toads, and fishes precent in aquatic environments.
This argument is supported by the report of Ali et al.
(2001). Vibro spp. especially Vibro cholera is responsible
for the disease cholera in humans (Cabral, 2010).

Proteus spp. (30.0%) is an enteric pathogen associated
with the feces of animals including humans (lhejirika et
al., 2011). Its low percent occurrence might be due to the
fact that it exists in minority of contaminating human
feces. This is supported by the report of Wilson (2005).

Klebsiella spp. (80.0%) are ubiquitous in the
environment (Cabral, 2010). They have been associated
with contaminants like wastewaters, plant products, fresh
vegetables, food with a high content of sugars and acids,
frozen orange juice concentrate, sugarcane waste and
living trees. Klebsiella spp. can cause human disease,
ranging from asymptomatic colonization of the intestinal,



urinary, or respiratory tract to fatal septicemia (Grimont et
al., 2003).

Enterobacter spp. (50.0%) might be an implication of
fecal contamination of the water sources. This was
supported by the works of Grimont and Grimont (2005).
Apart from fecal contamination, Enterobacter spp. might
have been introduced from other sources like soll,
polluted water, and plants (Ihejirika et al., 2011). The
presence of Enterobacter spp. in 8 out of 10 water
sources implied possible risk of nosocomial and health
care-associated infection. This argument is supported by
the reports of Hirdon et al. (2008) and Ihejirika et al.
(2011).

Conclusion

This research work has confirmed that water sources in
Ahiazu Mbaise is not free from enteric pathogens and
might expose users to enteric diseases like diarrhea.
Borehole waters are possibly not treated before usage
while underground tanks might serve as source of water,
but care should be taken as it is also a reservoir of water-
borne pathogenic organisms. That streams are
contaminated is not news, but provision of adequate
portable water for the teaming population of the
communities should be of utmost priority to prevent the
morbidity and mortality caused by diarrhea.
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Pressure ulcers remain a perennial challenge in the management of patients with spinal cord injury in
developing countries due to lack of preventive facilities and trained personnel. This study assessed the
prevalence and factors associated with healing outcomes of hospital-acquired pressure ulcers among
patients with spinal cord injury in a Nigerian tertiary hospital. A retrospective case chart review of
patients with spinal cord injury between January, 1997 and December, 2006 was carried out. Data were
gleaned on gender, age, marital status, presence and number pressure ulcers per patient, worst hit
body site by pressure ulcer, cause of spinal cord injury, spinal cord injury level, American spinal injury
association impairment score (AlIS), diabetes status, stage of worst hit body site and outcomes of
healing. Data was analyzed using both descriptive and inferential statistics at a 0.05. The prevalence of
pressure ulcers in the study was 51.58%. The sacrum and coccyx (56.20%) were the worst hit body sites
by pressure ulcers. Gender (p = 0.00), aetiology of spinal cord injury (p = 0.01) and stage of worst hit
body site by PU (p = 0.00) were associated with healing outcomes. The prevalence of pressure

ulceration was high with a high majority of the ulcers not healing.

Key words: Pressure ulcers, retrospective, spinal cord injury.

INTRODUCTION

The National Pressure Ulcer Advisory Panel (NPUAP)
and the European pressure ulcer advisory panel
(EPUAP) described pressure ulcers (PU) as localized
injury to the skin and/or underlying tissue usually over a
bony prominence, as a result of pressure, or pressure in
combination with shear” (European pressure ulcer ad-
visory panel and National pressure ulcer advisory panel,
2009). PUs is usually accompanied by a slow rate of he-
aling, discomfort, pain and cost implications (Yoshikawa
et al., 2002). PUs is precipitated and perpetuated by both
the patient intrinsic factors such as immobility, nutritional
status, and incontinence and extrinsic factors such as

*Corresponding author. E-mail: Opelove4us@yahoo.com. Tel:
+2347036873835.

extrinsic factors such as pressure, friction, shear stress,
and moisture (Yoshikawa et al., 2002; Nixon et al., 2001).
Other risk factors documented in literature include race
and socioeconomic status (Saunders et al., 2010).

PUs remains a perennial challenge among recumbent
and senescent individuals in the developing countries
due to lack of preventive facilities and trained personnel
(Adejumo and Ingwu, 2010). Therefore, PUs cannot be
ignored in the healthcare delivery system, not only
because of their deleterious effect on the patient and
economy but their occurrence is often used as a marker
for the quality of health care delivered to hospitalized
patients (Perneger et al., 1998). Among individuals with
spinal cord injury (SCI) in the developing nations, PUs
poses a serious lifelong threat (Garba and Rintala, 2003)
because of sensation impairment (Bates et al., 2009) and
the inability of these individuals to relieve pressure on



bony prominences.

Praiseworthy advances at preventing PUs has been
documented in the developed nations with the advent of
sophisticated equipments such as alternating pressure
mattresses/overlays, air fluid beds, low-air-loss beds and
devices such as water-filled mattresses, air filled mat-
tresses and gel-filled mattresses/overlays among others
(Adejumo and Ingwu, 2010). Despite these innovative
concepts and technology, PUs still remains recalcitrant
and prevalent among hospitalized and high dependent
patients (Chacon et al., 2010; Gunningberg and Stotts,
2008; Grey et al., 2006). A developing nation like Nigeria
seems disadvantaged in combating the challenge of PUs
due to lack of facilities and trained personnel (Adejumo
and Ingwu, 2010). Episodes of PUs are common pheno-
menon in the Nigerian clinic setting; there is a dearth of
empirical data on their prevalence and factors associated
with their healing outcomes. This study assessed the
prevalence and factors associated with healing outcomes
of hospital-acquired pressure ulcers (PUs) among pa-
tients with spinal cord injury in a Nigerian tertiary hospital.

METHODS

A retrospective case chart review of patients with SCI between
January, 1997 and December, 2006 was carried out at the records
department of the National Orthopaedic hospital, Enugu, Nigeria.
Data were gleaned on gender, age, marital status, worst hit body
site by PU, SCI aetiology, SCI level, American spinal injury asso-
ciation impairment score (AlS), whether patient had diabetes or not,
number of ulcers, stage of PU on worst hit body site (the stage of
the most problematic pressure found on patient’s body), its location
and outcomes of healing (healed, not healed or referred for
surgery). Ethical approval (NOHE/G.163/Xl/) was sought and
obtained from the institutional review committee of the National
Orthopaedic Hospital, Enugu, Nigeria. Data was analyzed using
descriptive and inferential statistics at 0.05 alpha on Statistical
Package for Social Sciences version 16.

RESULTS

A total of 568 charts of patients with SCI were retrieved.
293 (51.6%) of these patients presented PUs. 28 of the
charts of the PUs population were excluded due to
incomplete documentation. 265 case charts were found
to be valid and used for analysis. The ages of patients
ranged from 15 to 87 years with a mean age of 37.41
+12.18.

Two hundred and thirty six (89.10%) of the patients
whose charts were reviewed were males, 83.40% had
paraplegia and more than half had complete injuries (AIS
A). One hundred and eighty-six patients of the total study
sample were married and non-diabetic. The worst hit
body sites by PUs in this study were the sacrum and
coccyx (56.2%), followed by the feet and ankles (28.7%).
This is shown in Table 1.

Outcomes were defined as whether ulcers healed, did
not heal or was surgically repaired. 202 (80%) of the
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ulcers did not heal, 14.00% (37) were surgically repaired
while only 6.00% (16) healed (Table 1). Of all the cases
reviewed in this study, only 13 (4.90%) were treated by
physiotherapists on account of PUs. Some factors that
could be associated with the outcomes of healing were
identified. This included gender, worst hit body site by PU
(categorized as ischium and trochanter versus sacrum
and coccyx versus foot and ankle), SCI aetiology (divided
into two groups: motor vehicle accidents versus all other
aetiologies), SCI level, whether patient had diabetes or
not, and stage of PU on worst hit body site (divided into
two groups: stages Il or Il versus stage V). Chi square
test was used to test for association between these
factors and healing outcomes.

From this study, result of healing outcomes showed
that PUs in males were likely to heal than in females. (X
= 9.26, p = 0.01). Ulcers located at the sacrum and
coccyx was more likely to heal than in the ischium and
trochanter or foot and ankle (X* = 30.59, p= 0.00). PUs of
patients who sustained SCI as a result of road traffic
accidents were more likely to heal than those of other
aetiologies (X* = 8.73, p = 0.01). Stage IV ulcer were less
likely to heal and more likely to be repaired by surgery
than all other stages (X*= 1.07, p = 0.00) (Table 1).

DISCUSSION

The prevalence rate of hospital acquired ulcers in
National Orthopaedic Hospital, Enugu, Nigeria study was
51.6%. This prevalence rate is higher than that of pre-
vious studies: Perneger et al. (1998) [10.3%]; Gunninberg
and Stotts (2008) [22.9%]; Rathore et al (2008) [2.5%].
PUs is not totally a developing world problem, it is still
adamant in developed nations too, defying the adequate
attention that has been given to its prevention
(Gunningberg and Stotts, 2008).

This may become a more serious problem in a
developing country like Nigeria where most hospitals are
unable to afford hi-tech preventive measures such as
mattresses/overlays, air fluid beds, low-air-loss beds and
devices such as water-filled mattresses, air-filled
mattresses and gel-filled mattresses/overlays by most
hospitals in Nigeria (Adejumo and Ingwu, 2010; Onche et
al., 2004) and most health personnel involved in patient
care lacks the essential knowledge of early identification
and prevention of PUs (Rathore, 2007).

The worst hit body sites reported in this study were the
sacrum and coccyx, followed by the feet and ankles. This
finding is consistent with literature. The most common
site for the development of PU has been documented to
be the sacrum, followed by the heel (Petrie and Hummel,
2000; Perneger et al., 1998). This may be due to the fact
that the more fat and muscle are around a muscle/ bone
interface; the more susceptible it is to PUs (Yoshikawa et
al., 2002). The very high percentage of PUs that did not
heal (80.0%) in this study is similar to the findings of
Garba and Rintala (2003) who reported that out of 57 SCI
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Table 1. Characteristic of patients with hospital acquired
pressure ulcers.

Characteristic Number %

Gender
Male 236.00 89.10
Female 29.00 10.90

Marital status

Single 61.00 23.00
Married 186.00 70.20
Divorced 10.00 3.80
Widowed 8.00 3.00
SCl level

Tetraplegia 44.00 16.60
Paraplegia 221.00 83.40
AlS

A 168.00 63.40
B 56.00 21.10
C 31.00 11.70
D 10.00 3.80
SCI aetiology

MVA 194.00 73.20
Falls 9.00 3.40
GSW 57.00 21.50
Others 5.00 1.90

Stage of PU on worst hit body site

Il 41.00 15.50
Il 210.00 79.20
v 14.00 5.30
Worst hit body site by PU

Sacrum/coccyx 149.00 56.20
R/L ischia 18.00 6.80
R/L trochanters 22.00 8.30
R/L feet/ankle 76.00 28.70
Diabetes

Yes 11.00 4.20
No 254.00 95.80
Outcome

Healed 16.00 6.00
Not healed 212.00 80.00
Repaired by surgery 37.00 14.00

Abbreviations: MVA, motor vehicle accidents, GSW, gunshot
wounds, R/L, right/ left.

veterans who were admitted for PU treatment, 65% of the
PU developed did not heal. Since the prevalence of PU

can be used as a litmus test for the quality of health care
provided (Petrie and Hummel, 2000), this may imply that
the quality of healthcare obtained in this part of the world
still needs an overhauling. Despite the fact that the
importance of electro-physical agents in wound care is
well documented (Onigbinde et al., 2010; Guihan et al.,
2009; Gupta et al., 2009; Rathore et al., 2008; Hanes,
2004; Adegoke and Badmos, 2001) the low involvement
of physiotherapists (4.9%) in the management of PUs in
the study may be an indication that most patients with
PUs are not even referred for physiotherapy. Most
hospitals in Nigeria are under-equipped with necessary
therapeutic equipment that can be used in the treatment
of PUs. This may also be a limiting factor to the role
played by physiotherapists in the treatment of PUs and
also PUs in female patients were less likely to heal and
more likely to be referred for surgery than males. This
may be associated with the fact that most females have
more body adipose tissues than males. This may reduce
the rate of healing of PUs developed.

This study revealed that stage IV ulcers were less likely
to heal than all other stages. This may be due to the fact
that the whole tissue surrounding such areas have been
lost, which may eventually lead to a compromise of the
vascular supply further delaying healing (European
Pressure Ulcer Advisory Panel and National Pressure
Ulcer Advisory Panel, 2009).

Conclusion

The prevalence of hospital acquired pressure ulcers is
higher than what is obtained in the developed world, with
the sacrum/coccyx being the worst hit body sites.
Gender, worst hit body site, aetiology of SCI and stage of
worst hit body site by PUs were associated with healing
outcomes.
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A qualitative survey was conducted to assess the awareness on food borne zoonoses and its relation
with veterinary public health services in Addis Ababa and its surrounding districts. Structured
guestionnaire was used in the study. Factors like educational level, information source, and profession,
were considered for possible explanation of the results. The most frequently known zoonotic diseases
were rabies (100%), followed by anthrax (94.27%), teniasis (89.06%), tuberculosis (88.54%), brucellosis
(49.48%), and mentioned others (31.25%). The importance of veterinary public health in the overall
public health institutions was assessed by looking at the responses to questions and it is shown that
the public health institutions do not yet see the need of having veterinarians in the public health. In
conclusion, this study demonstrated that the awareness and use of inspected and packed animal
products is relatively low, which exposes the people to risk of food borne pathogens. The authors
would like to recommend to the government and concerned bodies to raise the awareness of the public,
using the appropriate communication media, and to strengthen the contribution of public health
veterinarians in the public health services for better community health.

Key words: Awareness, veterinarian, food borne zoonoses.

INTRODUCTION
Foods of animal origin are among the favourite and
commonly consumed nutrients by most human

communities in the world. However, if they are not
prepared and handled properly, they lead to the cause of
many food borne diseases (Avery, 2004). The most
prevalent diseases transmissible from animals to man
include, tapeworm, anthrax and bovine tuberculosis
(FDRE - MoH, 2004). Veterinary medical practice is
unigue among the health professions, in that, its
objectives are to enhance the health, care, productivity
and well being of animals as well as to guarantee the
safety of animal products used by people (Hendrix et al.,
2005). The ultimate objective of veterinary medicine is to
promote the well being and the quality of human life.

*Corresponding author. E-mail: jibattariku@gmail.com.

Moreover, veterinary public health is a discipline which
deals with the contribution and responsibility of veterinary
medicine for the public health (Cosivi and Meslin, 1999).
Approximately four- fifth of all described agents of
infections of human being are shared in nature with other
vertebrate animals (Daszak et al., 2000). Many animal
related problems, which negatively affect human health
and economy, exist in all countries of the world including
zoonoses, food borne diseases and pollution of the
environment from animal sources. Most of the agents
associated with the current world-wide increase in cases
of food borne diseases such as salmonellosis,
Escherichia coli, campylobacteriosis and listeriosis, are
concerns especially in the developing world.

In addition, zoonoses like rabies, brucellosis, bovine
tuberculosis, cysticercosis, hydatidosis, taeniasis, and
toxoplasmosis are yet uncontrolled diseases (WHO,
2002; Ganguly et al., 2012) which need the attention of
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Table 1. Use of inspected/treated animal products by education level and profession in Addis Ababa and its surroundings.

Animal products

Category Meat (%) Milk (%) Honey (%)
Educational level*

Elementary and high school (n=192) 174 (90.62) 185 (96.35) 59 (30.72)
Graduates (n=192) 184 (95.83) 190 (98.95) 67 (34.89)
Profession**

Health professionals (n=96) 96 (100) 90 (93.75) 82 (85.42)
Non-health professionals (n=96) 69 (71.88) 88 (91.67) 77 (80.21)

* P>0.05; ** P<0.05.

veterinary public health services. Generally, in most
cases, these cannot be controlled without a full,
multidisciplinary — approach  which includes public
education and involvement as well. Hence, veterinary
public health has become a much more active field of
inquiry and is involved with human health than it was
before. Furthermore, veterinary public health activities
involve a diverse range of functions within the public,
which reflect the broad community interest between
veterinary and human medicine (Christensen, 1996; King
and Khabbaz, 2010). So far, there is no documented
evidence of the awareness and use of veterinary public
health services and how far public health institutes are
aware of the importance of veterinary public health
service in maintaining the health of the community. The
purposes of this study were therefore to assess the
awareness on food borne zoonoses and its relation with
veterinary public health services.

MATERIALS AND METHODS
Study area and population

This study was conducted in Addis Ababa and its surrounding
districts (namely Holleta, Sebeta and Debre Zeit) from November
2008 to April 2009. The study population comprised of students of
different educational level (elementary and high schools and
graduates), human and animal health professionals, and non-health
professionals and institutes. Addis Ababa and its surroundings have
approximately 6 million people, 16 hospitals and more than 500,000
students at different level of education (personal communication).
The participants were allowed to answer at the spot in order to have
a 100% response rate.

Study design and sample size

The survey was conducted to assess the awareness and use of
veterinary public health services in and around Addis Ababa.
Evaluation methods including a well designed interview and
guestionnaire were done. Stratified random sampling was
considered based on educational level and profession. Accordingly,
semi structured questionnaires supplemented with interview were
administered to 576 people of whom 192 elementary and high
school students, 192 graduates, and 96 health and 96 non-health

professionals were asked about their custom of consuming
inspected, packed and or treated animal products, source of
information about veterinary public health and knowledge of
zoonotic diseases they knew. In addition, directors of 7 health
institutions were interviewed regarding public health veterinarians in
public health institutions.

Data collection and analysis

Data was collected using questionnaires and interviews to evaluate
the degree of awareness and use of veterinary public health
services. The data generated were entered to a MS-Excel-2007
program and were analysed by SPSS 18 version (2010) using
descriptive statistics including chi square for possible explanation of
associations. P-value of less than 0.05 was considered to be
significant at 95% confidence interval.

RESULTS

The use of inspected meat, pasteurized or boiled milk,
and packed honey across educational level and health
related profession is shown in Table 1. The use of
inspected animal products is found statistically different
(P<0.05) among health and non-health professionals
while no difference is seen between students and
graduates.

Students, graduates, health and non-health
professionals get information about zoonotic diseases
and veterinary public health services from different
sources (Table 2). Hence, majority (85.42%) of the
students get the information from other information
sources like their families in the form of advice, and
67.71% of health professionals get theirs from schools
they attended during their medical education.

The most frequently mentioned zoonotic diseases were
rabies (384, 100%), followed by anthrax (362, 94.27%),
teniasis (342, 89.06%), tuberculosis (340, 88.54%),
brucellosis (190, 49.48%), and 120 (31.25%) mentioned
other infectious diseases of zoonotic importance.
Different questions were raised through interviewers to
directors of the seven public health institutions about the
contribution of public health veterinarian to promote the
health of the public; the study found no public health
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Table 2. Sources of information about zoonotic diseases to study participants by education level and profession in Addis Ababa

and its surroundings.

Educational status of respondents

Information source  Elementary and high Non-health Health
school staldents (°€/Jo) Graduates (%) Professionals (%) Professionals (%)
Mass media* 24 (12.50) 56 (30.73) 50 (52.08) 10 (10.42)
Electronic media** 0 (0) 17 (8.85) 17 (17.71) 21 (21.88)
School*+* 4 (2.08) 47 (24.45) 2 (2.08) 65 (67.71)
Others**** 164 (85.42) 72 (37.50) 27(28.13) 0 (0.00)

*P>0.05, **P<0.05, * P < 0.05, ****P<0.05.

Table 3. Results of response by directors of public health institutes to questions on the importance of veterinary public health

services in Addis Ababa and its surroundings.

Key condition (questions)

Response (%)

Yes No
Pres&_ence of |nt_er-profe55|on_al cooperation between veterinarians and 1(14.28) 6 (85.72)
veterinary public health services providing centers.
Presence of services to inspect food of animal origin. 5(71.42) 2 (28.58)
Presence of health extension department on zoonotic diseases. 3 (42.85) 4 (57.15)
Presence of public health veterinarian in the institute 0 (0) 7 (100)

veterinarian in health centres and hospitals contributing
to public health (Table 3).

DISCUSSION

The current study has disclosed that the use of inspected
animal products is found statistically different (P<0.05)
among health and non-health professionals while no
difference is seen between students and graduates. The
habit of eating uninspected backyard slaughtered meat
was also seen to be very high as reported in a previous
study (Tamiru et al., 2008; Avery, 2004). This could be
due to the low level of awareness of the public on the
importance of using inspected meat because of cultural
beliefs that raw meat is better than cooked one and the
deeply established traditional habit of eating raw meat in
the country. The use of either pasteurized or boiled milk
is relatively higher in all segments of the study
participants because of better awareness. However, the
use of packed honey was significantly low in the study
population. This could be because of the marketing and
unavailability of packed and processed honey packing
companies in the country and also low level of awareness
of availability of packed products in supermarkets.

The majority elementary and high school students get
the information about zoonotic diseases from their
families in the form of advice while most health
professionals get their information from medical schools
they attended which justifies that health professionals

have better awareness about zoonotic diseases. It is
shown that health professionals have better know-how
compared to non-health professionals and students’
responses are used to access information about the
families of school aged children. However, it does not tell
their preference as they rarely prefer what to eat. Even
though most of these people have awareness on
zoonotic disease and the hazard that could emerge from
consumption of uninspected and untreated animal
products, it seems that they could not clearly understand
the routes of transmission of these zoonotic diseases.
One interesting thing to consider here is that the
degree of using inspected or treated animal products gets
better as educational level and accessibility to media and
health related education advances (Table 2). This study
indicated that public health service providing centres
have low level of awareness on the importance of
veterinary public services, which is consistent with the
report by Ketema (2010). Veterinarians, because of their
knowledge of animal diseases and food production, as
well as their training in ecological, economic and human
cultural issues, have become leaders in developing and
implementing new methods of promoting sustainable
public health which consider the ecosystem that are
culturally feasible and economically realistic. Veterinary
input and major disease control programmes have
resulted in the successful eradication of many zoonotic
diseases, for example, bovine tuberculosis, brucellosis,
rabies, trichinellosis and echinococcosis in developing
countries (King and Khabbaz, 2010). The most poignant



example is Hong Kong, with the control of avian influenza
envied in the region that has been a direct result of
veterinary advice and policy implementation (King, 2006;
Waltner-Toews, 2009). The placement of public health
veterinarian in public health giving centres is negligible
and even the public heath personnel have low level of
awareness on the importance of public heath
veterinarians in maintaining public health. Furthermore,
there is no structural organization of veterinary public
health units in Ethiopia. According to the WHO and FAO
joint report, there is a recommendation about importance
of placing veterinarians in the public health sector for
zoonotic diseases control prevention, inspection of food
of animal origin hygiene, consumer protection and
environment protection (King and Khabbaz, 2010).
Therefore, based on this study, the authors would like to
recommend to the government and concerned institutions
to campaign to raise the awareness of the public using
the appropriate communication media, and to strengthen
the contribution of public health veterinarians in the public
health for better community health.

The interview with the directors of public health
institutions was an important indicator of lack of
participation of veterinarians in  public health
departments. Graduate and high school information
sources is a means which probably differentiates the
power to apply what is transmitted on mass media as it is
believed that elementary and high school students are
under their family’s quality choice of food item. In
addition, information from medical school for health
professionals were considered important in their selection
of inspected meat and knowledge of zoonotic disease;
the significance of these needs to be reiterated. So
therefore, it is important that this be considered when
educating health professionals and the directors of the
public health schools increase the involvement of
veterinarians in public health improvement. Further
studies are recommended for the importance of
veterinary public health services from one health point of
view.
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