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Absence of vancomycin-resistance genes in
Staphylococcus aureus isolated from potable water
Hussein H. Abulreesh
Department of Biology, Faculty of Applied Science, Umm Al-Qura University,
P. O. Box 7388, Makkah 21955, Saudi Arabia.
Accepted 20 January, 2014

The aim of this study was to investigate the carriage of vancomycin-resistance genes by
Staphylococcus aureus found in drinking water supplies. A total of 100 samples (potable water and
faucet swabs) were analyzed for the presence of S. aureus and their carriage of vancomycin-resistance
genes. Mannitol salt agar was used for the isolation of staphylococci, and confirmation of S. aureus
was carried out by means of Gram staining technique, growth on blood agar, production of catalase
and coagulase. Antibiotic susceptibility testing was performed by disk diffusion method, and
polymerase chain reaction (PCR) was used to investigate the presence of vancomycin-resistance genes
(vanA, vanB, vanC, vanS, vanY). Staphylococci were recovered from 25% of water samples (n = 75), of
which seven samples were positive for S. aureus, on the other hand 76% (n = 25) of the faucet swabs
yielded typical staphylococcal colonies, with 53% being positive for S. aureus. The disk diffusion
method showed that all S. aureus resistance to penicillin G, and about 66.6% (n = 51 isolates) were
resistance to oxacillin. Of all 51 S. aureus isolates, only 14% were resistant to vancomycin by disk
diffusion method, however, the DNA extracted from all confirmed S. aureus did not yield any PCR
products with all the primers used for detecting vancomycin-resistance genes. Vancomycin-resistant S.
aureus remains rare. The disk diffusion method may give false-resistance with vancomycin, therefore,
caution is required with the investigation and interpretation of vancomycin susceptibility testing by
agar diffusion method.
Key words: Staphylococcus aureus, vancomycin-resistance genes, water, biofilm.

INTRODUCTION
Staphylococcus aureus remains an important pathogen
that is associated with various hospital-and communityacquired infections, and has been generally regarded as
a public health problem (Casey et al., 2007). S. aureus is
recognized as an important agent of food poisoning. This
form of infection results after the ingestion of one or more
performed staphylococcal enterotoxins (SEs) on food that
has been previously contaminated with the bacteria (Seo
and Bohach, 2007).
Multidrug-resistant S. aureus is wide spread in the
environment and has been recovered from foodstuffs,
nasal mucosa and skin of healthy humans, clinical cases,
E-mail: hhabulreesh@uqu.edu.sa. Tel: +966-555519597.

food-producing animals, food-catering and aquatic
environments (Acco et al., 2003; Normanno et al., 2007;
Kluytmans, 2010; Abulreeh and Organji, 2011), this may
highlight the potential public health problems associated
with the ubiquity of antibiotic-resistant S. aureus in the
environment.
Staphylococci in potable water may be regarded as a
natural flora or one of the genera that are commonly
found in water supplies known as heterotrophic plate
count (HPC) bacteria (Allen et al., 2004). Despite the
suggestion that it is not possible to establish healthbased standards for the presence of HPC bacteria in
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Table 1. Properties and sequences of the primers for vancomycin-resistance genes.

Primer pair
vanA/vanA1

Sequence
5’-ATGAATAGAATAAAAGTTGCAATAC
5’-CCCCTTTAACGCTAATACGAT

Annealing temperature (°C)

Product size

62

1029

vanB/vanB1

5’-CCCGAATTTCAAATGATTGAAAA
5’-CGCCATCCTCCTGCAAAA

59

457

vanC/vanC1

5’-GCTGAAATATGAAGTAATGACCA
5’-CGGCATGGTGTTGATTTCGTT

58

811

vanS/vanS1

5’-AACGACTATTCCAAACTAGAAC
5-GCTGGAAGCTCTACCCTAAA

60

1094

vanY/ vanY1

5’-ACTTAGGTTATGACTACGTTAAT
5’-CCTCCTTGAATTAGTATGTGTT

55

866

drinking water, the incidence of high concentration of S.
aureus in water intended for human consumption may
represent potential health hazards, especially if these
strains possess determinants of antibiotic resistance and
are able to produce enterotoxins (Percival et al., 2004).
Pavlov et al. (2004) found that S. aureus isolated from
drinking water were the most virulent and resistant to
multi-antibiotics among all of the HPC bacteria recovered
from water supplies in South Africa. Furthermore, water
contaminated with S. aureus was reported to cause food
poisoning when used to cool boiled eggs (Anon., 1972).
Vancomycin (glycopeptides) has become an approved
and highly recommended antibiotic worldwide for the
treatment of S. aureus infections, particularly methicillinresistant S. aureus (MRSA) (Sotozono et al., 2013).
Although vancomycin-resistant S. aureus is rare, the
emergence of strains with decreased susceptibility and/or
vancomycin intermediate resistance has been reported
(Stienkraus et al., 2007; Gould, 2008; Shang-Yi et al.,
2012).
The aim of the present study was to investigate the
incidence of S. aureus and their carriage of vancomycinresistance genes in potable water intended for human
consumption in Makkah, Saudi Arabia.

Isolation and identification of Staphylococcus aureus
S. aureus was recovered from potable water samples by means of
membrane filtration technique. A volume of 100 ml of water from
each sample was filtered onto a 0.45 µm membrane filter. The
membrane filter was placed onto mannitol salt agar (Oxoid,
Basingstoke, UK), and incubated at 34°C for 48 h. Each of the
faucets swab was streaked onto mannitol salt agar (Oxoid) and
incubation was at 34°C for 48 h (Abulreesh and Organji, 2011).
Typical staphylococcal colonies on mannitol salt agar (colonies
surrounded by yellow zones) were subcultured onto Blood agar
plates (Saudi Prepared Media Laboratory, Riyadh, Saudi Arabia).
The identification of the colonies was carried out using the following
tests: Gram staining, observation of type of haemolysis on blood
agar plates, production of catalase and coagulase using the BBL
staphyslide latex test (Becton, Dickinson and Company, Maryland,
USA). The S. aureus NCTC 12989 was used as a control strain.

Antibiotic susceptibility testing
Antibiotic susceptibilities were tested by the disk diffusion method
according to the guidelines of the British Society for Antimicrobial
Chemotherapy (BASC, 2010) using Mueller-Hinton agar (Oxoid)
(Abulreesh and Organji, 2011). Six commercial antimicrobial disks
(Mast Diagnostics, Bootle, UK) were used: Erythromycin (60 µg ml1
), Rifampicin (15 µg ml-1), Penicillin G (2 IU), Kanamycin (1000 µg
ml-1), Vancomycin (5 µg ml-1) and Oxacillin (1 µg ml-1) (Bio-Rad,
Hercules, USA). S. aureus NCTC 12989 used a control to ensure
the accuracy of testing.

METHODOLOGY
Sampling

Detection of vancomycin-resistance genes by PCR

A total of 100 samples were examined in this study for the presence
of vancomycin-resistant S. aureus. These samples consisted of
potable tap water from households (50 samples), potable water
from households main reservoir or tank (25 samples) and
households faucets swabs (25 samples). All water samples were
collected into sterile polypropylene bottles. Faucets were internally
swabbed using sterile cotton swabs. All samples were packed in ice
and kept in darkness during transport; bacteriological assays were
begun within six hours on the same day as sampling.

PCR was performed on all confirmed S. aureus isolates to detect
vancomycin-resistance genes. DNA was extracted by suspending a
loop of S. aureus colony in a 100 µl sterile, pure water and boiling
for 5 min. The suspension was then centrifuged for 5 min at 1260 g,
and 10 µl of the supernatant were used as target DNA. Primers
vanA, vanB, vanC, vanS and vanY (Bioneer, Alameda, USA) were
used to detect vancomycin-resistance genes (Miele et al., 1995),
the sequence of these primers and the expected product size is
listed in Table 1. The PCR reaction mixture contained 10 mM Tris-

Table 2. Isolation of Staphylococcus aureus from potable water and faucets swabs.

Sample type:
Source
Potable water:
Household
faucets
Reservoir/tank
Faucet swabs
Total

No. of samples
tested

No. with typical
No. with confirmed
staphylococcal colonies (%)
S. aureus

% of samples with
S. aureus

50

15 (30)

6

40

25
25
100

4 (16)
19 (76)
38

1
10
17

25
53
44.7

Table 3. Antibiotic susceptibility of Staphylococcus aureus isolated from
potable water by disk diffusion method.

Parameter
OX
VA
KA
PG
RP
E

R
N (%)
16 (76.2)
2 (9.5)
0.0 (0.0)
21 (100)
0.0 (0.0)
0.0 (0.0)

IR
N (%)
0.0 (0.0)
0.0 (0.0)
0.0 (0.0)
0.0 (0.0)
0.0 (0.0)
0.0 (0.0)

S
N (%)
5 (23.8)
19 (90.5)
21 (100)
0.0 (0.0)
21 (100)
21 (100)

NCTC 12989

†

S
S
S
R
S
S

R: Resistant, IR: Intermediate resistance, S: sensitive, OX: Oxacillin, VA:
Vancomycin, KA: Kanamycin, PG: Penicillin G, RP: Rifampicin, E: Erythromycin, N:
number of isolates tested, †: Control strain (Staphylococcus aureus NCTC 12989)

HCl (pH 8.3), 50 mM KCl, 2 mM MgCl2, 0.15 mM (each of) dNTP,
1.2 U of Taq polymerase (ABgene, Surry, UK). The final reaction
volume 0.05 ml contained 50 pmol of each primer and 500 ng of S.
aureus DNA. The PCR program consisted of initial denaturation
step at 94°C for 3 min; this was followed by denaturation at 94°C for
30 s, primers annealing at appropriate temperature (Table 1) for 2
min, and DNA extension at 72°C for 2 min. After the last cycle, the
reaction was terminated by incubation at 72°C for 6 min and the
products were stored at 4°C. PCR products (5.0 µl) were analysed
by 1% agarose gel (Bioline, London, UK) electrophoresis and made
visible by ethidium bromide (0.5 mg ml-1) staining and UV
transillumination (Miele et al., 1995).

RESULTS
Isolation of Staphylococcus aureus from potable
water and faucet swabs
In potable water, staphylococci were detected in 30% of
the samples from household faucets, and in 16% of the
samples from household reservoirs/tanks. High recovery
rate of staphylococci was observed in household faucet
swabs (76%) (Table 2). S. aureus was present in six
water samples out of 15 samples taken from household
faucets (40%) and one water sample out of 4 samples
taken from household reservoirs/tanks (25%). In faucet
swabs, S. aureus was detected in 53% of the samples
(10 out of 19) that yielded typical staphylococci colonies
(Table 2).

Antibiotic susceptibility testing by disk diffusion
Antibiotic susceptibility patterns of S. aureus isolates from
potable water and faucet swabs are shown in Tables 3
and 4, respectively. All S. aureus isolates from water and
from faucet swabs were resistant to penicillin G, but
sensitive to kanamycin and rifampicin (Tables 3 and 4).
Resistance to oxacillin was exhibited by 76.2% and 60%
of the S. aureus recovered from potable water (Table 3)
and faucet swabs, respectively (Table 4). Small number
of S. aureus recovered from water (9.5%, n = 2.0) exhibited resistance to vancomycin (Table 3), while 16.6% (n
= 5.0) of the isolates derived from faucet swabs were
resistant to vancomycin (Table 4). No isolates from water
were resistant to erythromycin, however, two isolates
from faucet swabs showed resistance and intermediate
resistance, respectively to erythromycin (Table 4).
Detection of vancomycin-resistance genes by PCR
No vancomycin-resistance genes were detected in all 51
S. aureus isolates recovered from potable water and
faucet swabs.
DISCUSSION
Staphylococci are ubiquitous with widespread distribution
in the environment, and their presence in aquatic
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Table 4. Antibiotic susceptibilities of Staphylococcus aureus isolated from faucet swabs by disk
diffusion method.

Parameter
OX
VA
KA
PG
RP
E

R
N (%)
18 (60)
5 (16.6)
0.0 (0.0)
30 (100)
0.0 (0.0)
1.0 (3.3)

IR
N (%)
0.0 (0.0)
0.0 (0.0)
0.0 (0.0)
0.0 (0.0)
0.0 (0.0)
1.0 (3.3)

S
N (%)
12 (40)
25 (83.3)
30 (100)
0.0 (0.0)
30 (100)
28 (93.33)

NCTC 12989

†

S
S
S
R
S
S

R: Resistant, IR: Intermediate resistance, S: sensitive, OX: Oxacillin, VA: Vancomycin, KA: Kanamycin,
PG: Penicillin G, RP: Rifampicin, E: Erythromycin, N: number of isolates tested, †: Control strain
(Staphylococcus aureus NCTC 12989).

environments is well established (Percival et al., 2004). In
the present study, 46% of water samples collectively
yielded staphylococci, with 65% of these isolates
confirmed as S. aureus (Table 2). Similar and higher
percentages of S. aureus occurrence in water were
reported worldwide (Harakeh et al., 2006; Faria et al.,
2009), including Makkah, Saudi Arabia (Mihdhdir, 2009;
Abulreesh and organji, 2011). Although S. aureus can be
found among the genera that normally exist in potable
water as HPC bacteria (Allen et al., 2004), there are
many reasons for potential concern when S. aureus are
present in drinking water supplies. Common food preparation practices such as washing boiled potatoes, pasta,
shelfish, and cooling of boiled eggs could possibly leave
these food items contaminated with S. aureus. If these
food items used for preparation of salads are left at room
temperature, or improperly refrigerated, the possibility of
staphylococcal food intoxication certainly exists if these
S. aureus contaminants were toxigenic.
Staphylococci are well-known for their ability to produce
biofilm formation on different surfaces such as water line
pipes in dental clinics (Lancellotti et al., 2007) and on
stainless steel pipes milk processing plants (Michu et al.,
2011), this feature is considered as one of the main
virulence factors of nosocomial staphylococcal-related
infections (Piette and Verschraegen, 2009). In this study,
76% of the faucet swabs samples (n = 25) yielded typical
staphylococci, of which 53% were confirmed as S. aureus
(Table 2). Abulreesh and Organji (2011) reported higher
recovery rate of staphylococci from faucet swabs and
faucet filter swabs. The presence of S. aureus in biofilm
formation within drinking water distribution system may,
in part, cause aesthetic and hygienic problems as
staphylococci within the biofilm consortia can inherit resistance to disinfectants, and their long term persistence,
together with other HPC bacteria, can deteriorate the
overall microbiological quality of potable water. Further
potential waterborne pathogens may take refuge within
the biofilm formation and survive for longer periods, with
the possibility of acquiring resistance to antibiotics due to

transferrable resistance genes (Lee and Kim, 2003;
Parsek and Singh, 2003; Zhu et al., 2008).
Resistance to antimicrobial agents is a major public
health concern as resistant bacteria can disseminate in
the environment with possible transmission to human
through contaminated food and water. In the current
study, all S. aureus that were recovered from water
(Table 3) and faucet swabs (Table 4) exhibited resistance
to penicillin G, while resistance to oxacillin was observed
in 76.2% and 60% of the isolates from water and faucet
swabs, respectively. S. aureus is well-known for its remarkable resistance to -lactam agents. Thus, methicillinresistant S. aureus (MRSA) is currently the most commonly identified antibiotic-resistant pathogen worldwide
(Ippolito et al., 2010), and their presence in drinking water
and biofilm is widely reported (Harakeh et al., 2006;
Lancellotti et al., 2007; Abulreesh and Organji, 2011).
Vancomycin has been successfully used for the last 50
years for the treatment of staphylococcal infections,
particularly the cases involving MRSA. However its
reliability has been questioned by the emergence of S.
aureus strains that exhibit complete or intermediate resistance (Holmes et al., 2012). Various published accounts,
using disk diffusion method reported the incidence of
vancomycin-resistant strains in clinical (Mehdinejad et al.,
2008), food (Ateba et al., 2010) and water and biofilm
(Lancellotti et al., 2007; Abulreesh and Organji, 2011)
specimens.
In the current study, few isolates from water (9.5%, n =
2.0) and from faucet swabs (16.6%, n = 5.0) exhibited
resistance to vancomycin by disk diffusion method
(Tables 3 and 4). In the United States, the Clinical and
Laboratory Standard Institute (CLSI) only approve
methods that determine minimum inhibitory concentrations (MIC) values for the detection of vancomycinresistance in staphylococci due to its accuracy; this is
also standardized in other countries such as Japan and
European Union (Srinivasan et al., 2002). Therefore, the
use of disk diffusion method for investigating resistance
to vancomycin in staphylococci may not be appropriate

and possibly yield false-resistance patterns. This was the
case in the current study, when all S. aureus isolates
yielded no PCR products with all primers used,
suggesting the absence of vancomycin-resistance genes
despite five isolates exhibited resistance when tested by
disk diffusion technique. Thus, caution is required when
investigating and interpreting vancomycin-resistance in S.
aureus.
The first isolation of S. aureus with vanA was reported
in Michigan Hospital in 2002 (Anon., 2002),
subsequently, several other strains were reported (Chang
et al., 2003; Anon., 2004; Zhu et al., 2008), however all
these isolates were of clinical origins. Despite the
sporadic occurrence of S. aureus that carry vancomycinresistance genes, it is generally accepted that these
strains are rare (Srinivasan et al., 2002; Holmes et al.,
2012; Askari et al., 2013; Culos et al., 2013). The DNA
isolated from all 16 isolates reported in this study did not
give any PCR products with the primers vanA, vanB,
vanC, vanS and vanY. This result further confirms the
rarity of vancomycin-resistant S. aureus in general and in
the environment in particular.
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Long-lasting insecticidal nets (LLINs) have proved to be an important tool for the malaria control and
other vector-borne diseases. Benin, by its National Malaria Control Program, conducted in July, 2011 a
universal distribution campaign where approximately 5 million of nets were distributed. But after this
mass-distribution, questions arise: Do people effectively use or not use the mosquito nets freely
distributed? To clarify these questions, this study was conducted on LLINs coverage, use and physical
condition in Benin one year after their distribution. The households were randomly selected from 32
clusters. Data on bed net ownership and usage, physical condition of the nets, other characters and
issues related to sourcing were asked of all targets to assess the origins of LLIN found at the
household level. Of the total surveyed, 88.96% had at least one LLIN. 87.19% of these nets come from
the last campaign, 9.1% were from pregnant women voucher clinic delivery systems and 3.20% were
purchased full price. 84% of the nets were reportedly used the night preceding the survey. Around 89%
of the total of LLINs observed was in good condition. The universal distribution campaign in Benin has
significantly increased LLIN coverage and ownership policy in the community.
Key words: Long-lasting insecticidal nets (LLINs), coverage, use, physical integrity, Benin.

INTRODUCTION
Long-lasting insecticidal nets (LLINs) have proved to be

an important tool for the control of malaria and other
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vector-borne diseases (World Health Organisation
(WHO), 2005). Several studies in malaria endemic countries have shown the usefulness of LLINs in reducing
man-vector contact from malaria (Greenwood et al.,
2005; Lengeler, 2004; Eisele et al., 2006; Thwing et al.,
2008). It is a technology based on the slow release of
pyrethroid insecticides, rendering it wash-resistant and
extending insecticide residual effectiveness to at least
three years without the need of re-treatment. This is why
the recent objective of roll back malaria (RBM) focuses
duplication of efforts including maintaining universal
coverage of nets to achieve a 75% reduction compared
to 2000, the number of reported malaria cases in
endemic countries in the African region, 2015 (OMS,
2011; AFR/RC50/12 – WHO, 2012) .
Benin, by its National Malaria Control Program,
supported since 2000 the initiative RBM and conducted in
July, 2011 a universal distribution campaign where
approximately 5 million of nets were distributed. This
distribution is intended to significantly increase the
national coverage of insecticide-treated nets. Before the
distribution, the proportion of households owning at least
one net at national level was estimated at 52% (PNLPAFRICARE BENIN-CRS BENIN, 2010). After the
distribution of July, 2011, this proportion was around
86.4% (PNLP, 2011). In the net level analysis, factors
independently associated in both surveys with reduced
likelihood that a net would be used were: increasing net
age, increasing damage of nets, increasing household
net density (nets/person). Some studies have shown that
several factors are associated with LLIN ownership and
effective use (Graves et al., 2011). Factors associated
with ownership were assumed to be: cultural beliefs and
practices mechanisms of LLIN distribution and distance
to LLIN suppliers, rumours about LLINs and social
support and pressure (Wiseman et al., 2007; Baume and
Marin, 2007). But factors associated with net used were
reported to be: perceived benefits and disadvantages of
nets, trust in health workers providing health education
and LLINs, knowledge of appropriate net use/care
practices, and net-hanging skills, household size and
composition, the number of children under five years of
age and use of other vector control measures (Toé et al.,
2009; Edelu et al., 2010). Other studies conducted in
Benin showed that several mosquito nets after 12 month
of use had already holes (Gnanguenon, personnal
communication). From these observations, questions
arise: Do people effectively use the mosquito nets freely
distributed? Or do people not use LLINs to their
insufficient number or their poor physical condition? To
clarify these questions, we conducted a study on
insecticide-treated nets coverage, use and physical
condition in plateau department in southern Benin one
year after the distribution. This study aimed to provide
useful data on the effectiveness of the distribution
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campaign.
METHODOLOGY
Study area
Plateau is a county of Benin in West Africa. The selection of this
county was based on its geographic accessibility, the high use of
mosquito nets by children under 5. Entomological surveys
conducted in the plateau have shown that there are both high and
low pyrethroids resistance areas (Yadouleton et al., 2010).
According to the general report of the distribution campaign, 85.5%
of the households received a LLIN with an average of 2.7
LLINs/Household. Ketou, Pobe, Adja-Ouere, Ifangni and Sakete are
the top 5 cities that compose it. But our study was focused on only
four districts (Ketou, Pobe, Ifangni and Sakete). Ifangni district is
located at 2° 43' 14"E and 6° 38' 56"N; its area is 242 km²
representing 7.28% of Plateau territory. Sakete district is located at
2° 39' 7"E and 6° 46' 3"N; covering an area of 432 km², it
represents 13.29% of plateau territory. Ketou is located is at 2° 36'
4"E and 7° 27' 21"N; it has an area of 1775 km², representing
54.38% of Plateau county's area. Pobè district is located at 2° 41'
51"E and 7° 5' 12"N; it has an area of 400 km², representing 11% of
the county's area. 32 rural villages were selected through all four
districts (Figure 1).
Study design
Larvae prospection’s for insecticides susceptibility tests on
Anopheles gambiae, main malaria vector in Benin have been
conducted in many villages of the targeted districts. This baseline
study on the resistance of malaria vectors to deltamethrin in the
department of Plateau helped to make the choice of sentinel
villages where various activities were held in our work. A total of 32
clusters were selected including 17 clusters at Ifangni, 6 at Sakété,
2 at Pobè and 8 at Kétou. Each cluster (village) was composed of
several hamlets and comprised a minimum of 100 Children under
five years old. Household cross-sectional surveys were undertaken
in each cluster in May and August, 2012, conducting during high
malaria transmission period. The survey covered the targeted
groups in different villages. The choice of the targeted population
has followed the standards set in the collection of basic data on
morbidity and mortality due to malaria in the monitoring/evaluation
RBM/RBM in Benin in 2004 (Kinde-Gazard et al., 2004). The
targeted persons by cluster were: 30 mothers of children or care for
children less than 5 years to evaluate fever or malaria during the
last two weeks, 25 Pregnant women in the third trimester of
pregnancy and women who gave birth in the last 6 months to
assess malaria prevention, 30 householders for the availability and
use of LLINs.
The households were randomly selected from each cluster. Data
on bed net ownership and usage, physical condition of the nets,
demographics of household members, other characters and issues
related to sourcing were asked of all targets to assess the origins of
LLIN found at the household level. Data were gathered using an
adapted version of the standard Malaria Indicator Survey (RBM,
2013). Specific questions relating to the Universal Campaign
Coverage process were asked to the householder and to the
mothers of children or care for children less than 5 years. The
physical condition of the nets was estimated using one of the two
indicators recommended by WHO: the proportion of LLINs with any
hole(s) (WHO, 2011). The main hole category in the LLINs was
recorded as follows:
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Figure 1. Map showing the study villages in Plateau department (Benin).

T1: holes size < thumb (0.5 to 2 cm);
T2: holes size > thumb < fist (2 to 10 cm);
T3: holes size > fist < head (10 to 25 cm);
T4: holes size > head (> 25 cm).

Statistical analysis
Interviews were conducted using questions. At the end of the
survey, data were recorded with Epi-Info and data were transferred
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Table 1. Background characteristics of the households surveyed.

Characteristic
Sex of the heads of households (n = 960)
Male
Female

Frequency (%)
386 (40.20)
574 (59.80)

Educational level of the heads of households
Illiterate
Elementary
Post elementary

655 (68.23)
188 (19.58)
117 (12.19)

Household size (n = 4688)
Children under 5 years
Pregnants women
Person over 5 years

1339 (28.56)
800 (17.06)
2549 (54.37)

into SPSS 16.0 software. The investigators had cleaned and
analysed the data using the same software program. Household
ownership of LLIN was calculated as a proportion of households
having at least one LLIN among the total surveyed households.
LLIN use was estimated as the proportion of households using at
least one LLIN in the LLIN owning households. Once the LLIN
ownership and use were determined; the data were filtered into a
separate file of LLIN owned households. Then, households using
LLINs were compared to those who did not use any to identify the
factors associated with LLINs non-use. Barriers of LLIN use were
determined by using enter method multivariate logistic regression
model. Data on the physical integrity of LLINs and those relating to
the origins of LLINs were extracted. The various holes observed
were divided into four and frequencies were estimated to assess
the general condition of operation of LLINs (WHO, 2011; Kilian,
2012).
Ethics approval
This study was planned and approved by the Ministry of Health.
The protocol was also reviewed and approved by National Ethics
Committee for Health Research at the Ministry of Health. A briefing
note indicating the objectives of the study, the advantages and
disadvantages was given to the respondents in order to obtain
consent. Confidentiality was respected and questionnaires were
anonymous.

and 2549 (54.37%) were people over five years old
(without pregnant women).

LLINs ownership
Of the total surveyed households, 88.96% had at least
one LLIN while 11.04% did not have any type of mosquito
nets. The majority of households that owned LLIN had
either one or two LLINs irrespective of their household
size. 28.22% (25.47 to 31.16) had one LLIN, 31.85%
(29.00 to 34.89) had two LLINs, 16.76% (14.54 to 19.27)
had three LLINs and 12.18% (10.27 to 14.41) had four
LLINs. The number of ITNs did not vary significantly
between cluster (Table 2) and the average LLIN
ownership among LLIN owned household was 1.82
(Table 2). 87.19% (84.76 to 89.27) of these nets come
from the National distribution campaign of 2011, 9.1%
(7.79 to 11.78) were from pregnant women voucher clinic
delivery systems and 3.20% (2.21 to 4.61) were
purchased full price (Figure 2).
Factors associated with ITN ownership

RESULTS
Study households characteristics
960 households and 4688 people were included in the
survey and the response rate was 100% (Table 1).
59.80% of the heads of households interviewed were
females versus 40.20% of males. 68.23% of the heads of
households were illiterate, 19.58% have elementary
school degree and 12.19% have an educational level
over elementary school degree. Of the 4688 people
included (Table 1), 1339 (28.56%) were under five years
old; 800 (17.06%) were reported to be pregnant women

The sex of the heads of households (male and female) as
well as their education level were not associated with ITN
ownership (p > 0.05). Also, the composition of the
household size in children under five, pregnant women
and persons over five years old was not associated with
ITN ownership (p > 0.05) (Table 3).
ITNs utilization
Of the total of 1746 reported LLINs, 42.96% (n = 750)
LLINs were observed by the surveyors. 84% of the nets
were reportedly used the night preceding the survey. The
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Table 2. LLINs ownership by cluster.

Parameter Cluster
Okpometa
Omou
Adjozounme
Kpankoun
Ketou
Oke Ola
Mowodani
Idena2
Idena3

LLINs
52
69
82
59
38
74
45
49

No. of households
30
30
30
30
30
30
30
30

Mean
1.73
2.3
2.73
1.97
1.27
2.47
1.5
1.63

CI 95%
[1.40-2.05]
[2.03-2.56]
[2.54-2.92]
[1.69-2.25]
[1.02-1.52]
[2.24-2.70]
[1.11-1.88]
[1.24-2.01]

Pobe

Okoffi 2
Agbarou

73
44

30
30

2.43
1.47

[2.20-2.75]
[1.11-1.82]

Sakete

Igboabikou
Igbola
Adjegounle/Alabansa
Iwai
Ikemon
Djohounkolle

39
54
48
61
52
53

30
30
30
30
30
30

1.3
1.8
1.6
2.03
1.73
1.77

[1.04-1.55]
[1.44-2.15]
[1.22-1.97]
[1.68-2.37]
[1.51-1.94]
[1.51-2.02]

Ifangni

Akadja
Araromi
Banigbe
Daagbe
Djegou Djedji
Gblo Gblo
Ita Kpako
Itassumba
Ketougbekon
Ko Dogba
Ko-Aîdjedo
Kokoumolou
Lokossa
Tchaada
Zian
Zougoudo

69
40
48
49
65
23
59
56
47
56
70
51
42
64
70
45

30
30
30
30
30
30
30
30
30
30
30
30
30
30
30
30

2.3
1.33
1.6
1.63
2.17
0.77
1.97
1.87
1.57
1.87
2.33
1.7
1.4
2.13
2.33
1.5

[2.08-2.51]
[0.92-1.73]
[1.28-1.91]
[1.23-2.02]
[1.93-2.40]
[0.43-1.10]
[1.62-2.32]
[1.54-2.19]
[1.24-1.90]
[1.54-2.19]
[2.12-2.54]
[1.42-1.97]
[1.00-1.79]
[1.85-2.40]
[1.98-2.67]
[1.09-1.90]

1746

960

1.82

[1.76-1.87]

Total
CI = confidence interval.

proportion of nets in use varies from 47 to 100%, but not
significantly different from one cluster to another (Table
4). It was only at Araromi that the level of net use was
significantly low compared to other clusters. Among the
target groups, 76.4% (73.46 to 79.34) of pregnant women
really used LLINs, 82.88% (80.87 to 84.91) children
under 5 years used nets while 69.78% (68.22 to 71.34)
people over 5 years were reported as using LLINs
(Figure 3). On the 807 LLINs observed, around 16% was

found with hole(s) (Table 5). No significant difference was
observed between categories of holes (T1 to T4) and
while comparing the physical condition of the nets by the
level of instruction of their owners (p < 0.05).

DISCUSSION
ITNs coverage was increased by the universal distribution
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Figure 2. Source of ITN ownership.

Table 3. Multivariate regression on ITN ownership.

Factors
Heads of households

% ITN ownership (n)

CI = 95%

p-value

88.96 (854)

Sex of the heads of households
Male
Female

43.85 (421)
45.10 (433)

[40.72-46.99]
[41.96-48.25]

0.680

Educational level of the heads of households
Illiterate
Elementary
Post elementary

60.31 (579)
17.5 (168)
11.15 (107)

[57.22-63.41]
[15.10-19.90]
[9.16-13.14]

0.332

n = number CI = Confidence Interval.

distribution campaign with a proportion of 88.96% of
households that owned at least one ITN. This proportion
is higher when compared to the preceding distribution
campaign evaluation (Tokponnon et al., 2013), and the
average number of ITNs per household was around 2.
Mosquito nets (LLINs) that were from the distribution
campaign were significantly higher (87%) comparatively
to those that were purchased full price (3%) or received
from pregnant women antenatal consultation (9%). In our
study, the average number of LLINs per household
visited was 1.82 considering the 960 households. The
average household size was 4.88 people visited. Thus
we can say that about two nets are available for 5 people
at the household level. However, the objective of this

campaign is to increase the distribution level of 56%
coverage (PNLP, 2012) at least 80% and have a LLIN for
two people in the general population.
In the protocol of the LLIN distribution campaign of
July, 2011, households of two people were covered with
two LLINs and this rule has been well respected in rural
areas in which the distribution has been fewer problems
(Tokponnon et al., 2013). Our observations were
consistent with the same requirements a year after the
campaign. A disadvantage of the distribution was that
11% of households did not receive LLINs (PNLP, 2012).
There were no significant differences between the
availability of LLINs in different villages when considering
the proportion of households with at least two LLINs. This
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Figure 3. Net usages in target and non target group.

Table 4. Multivariate regression on ITN use.

Ketou

Okpometa
Omou
Adjozounme
Kpankoun
Oke Ola
Mowodani
Idena 2
Idena 3

LLIN utilization
M- M+ Total
7 23
30
1 29
30
0 30
30
3 27
30
7 23
30
9 21
30
10 20
30
8 22
30

Pobe

Okoffi 2
Agbarou

4
13

26
17

30
30

87
57

7.42
1.49

0.002
0.4391

Sakete

Igboabikou
Igbola
Adjegounle/Alabansa
Iwai
Ikemon
Djohounkolle

3
4
11
4
1
5

27
26
19
26
29
25

30
30
30
30
30
30

90
87
63
87
97
83

10.26
7.42
1.97
7.42
33.14
5.71

0.001
0.002
0.1967
0.002
0.0012
0.0044

Ifangni

Akadja
Araromi
Banigbe
Daagbe

6
16
6
9

24
14
24
21

30
30
30
30

80
47
80
70

4.5714
1
4.5714
2.66

0.0094
0.0094
0.0698

Districts Clusters

Proportion M+ (%)

OR

p

77
97
100
90
77
70
67
73

3.75
33.14
69.41
10.26
3.75
2.66
2.28
3.14

0.0194
0.0012
0.0039
0.001
0.0194
0.0698
0.1208
0.0379
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Table 4. Contd.

Djegou - Djegi
Gblo-Gblo
Ita - Kpako
Itassumba
Ketougbekon
Ko Dogba
Ko Aïdjedo
Kokoumolou
Lokossa
Tchaada
Zian
Zougoudo
Total

6
24 30
14 16 30
0
30 30
2
28 30
11 19 30
9
21 30
0
30 30
9
21 30
10 20 30
9
21 30
2
28 30
9
21 30
208 752 960

80
53
100
93
63
70
100
70
67
70
93
70
78.3

4.5714
1.3
69.41
16
1.97
2.66
69.41
2.66
2.28
2.66
16
2.66

0.0094
0.6058
0.0039
0.0007
0.1967
0.0698
0.0039
0.0698
0.1208
0.0698
0.0007
0.0698

M+: household who’s everybody use LLIN the days before survey. M-: household who’s not
everybody use LLIN the days before survey. OR: odd ratio; Significant at p < 0.05 level.

Table 5. Physical condition of LLINs.

Level of instruction

LLINs without hole

Illiteracy
Primary school
Post primary school
Total

542
163
102
807

LLINs with holes
T1
T2 T3
28
52 15
10
12
3
7
3
4
45
67 22

proportion was higher compared to those with three or
four due to the fact that LLIN distribution campaign has
limited the number of nets distributed for two people and
a maximum of 8 LLINs for large households at the same
size.
This observation is a good performance and the
coverage attained was similar to what has been achieved
in other countries (Tanzania, Nigeria and Togo) (West et
al., 2012; Stevens et al., 2013). Continuous distribution of
LLINs to pregnant women and children under five is an
important way to increase nets coverage and replace torn
nets (RBM, 2011). An additional continuous distribution
system, via NGOs for example, can also be planned for
other households. 78% of the net observed were reported
to be used the previous night, and the proportion of nets
use did not vary significantly between clusters, suggesting that awareness for net use was a success. But
full net used by target group was not achieved.
76.4% of pregnants women were using ITNs while only
82.88% of children under five were using ITNs. This
observation suggests that net usage could be improved
in target group.

T4
11
3
1
15

Total LLINs
with hole(s)

% LLINs with
holes

106
28
15
149

16,36
14,66
12,82
15,58

The high ITNs usage could be a consequence of the
increased availability of ITNs at the household level due
to the universal distribution campaign. This observation
has already been noticed in Tanzania by West and
colleagues (West et al., 2012). The level of ITN use could
also be influenced by high temperature and mosquito
density (Graves et al., 2011). But comparatively to other
studies, ITN usage observed in target group in this study
was higher than those observed in Tanzania and Nigeria
(Ye et al., 2012; West et al., 2012). ITN ownership and
use seems to reflect the general coverage and ITNs
ownership in the whole population. The proportion of
LLINs from the distribution campaign found in good
condition was significantly higher than those observed in
serviceable condition or torn out.

Conclusion
The universal distribution campaign in Benin has
significantly increased ITN coverage and ownership
policy in the community. Non target persons and target
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persons (pregnant women and children under five) had
similar level in ITN ownership and usage. The level of
ITN ownership and usage were also similar between
villages. This is an important indicator of universal
coverage goal. But additional effort must be done to fully
achieve universal coverage goal, and routine distribution
must be used to maintain ITN coverage.
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Fasciolosis is an important helminth disease of livestock and other ruminants. A cross sectional study
to determine the prevalence of Fasciola gigantica in cattle was carried out in 9 randomly selected farms
and 1 slaughter house between February and May, 2012. Faecal and blood samples were collected from
186 cattle in the farms and 200 cattle at slaughter. The faecal samples were analysed using the formolether sedimentation technique and the blood by Indirect ELISA kit (Bio-X-Diagnostic, ID VET JemelleBelgium) to detect F. gigantica eggs and antibodies to F. gigantica antigens, respectively. Of the 200
faecal samples collected at slaughter, 39 (19.5%) had F. gigantica eggs, as compared to 27 (14.5%)
positives out of the 186 samples collected from the farms, giving an overall prevalence rate of 66
(17.1%). There was no significant difference (P>0.05) between prevalence of infection of cattle sampled
in the farms and slaughter house. 23 (11.5%) of the sera prepared from the 200 blood samples obtained
at slaughter had antibodies to Fasciola hepatica antigens, as against 5 (2.6%) for sera from 186 blood
samples collected in the farms, giving an overall seroprevalence of 28 (7.3%). There was significant
difference (P<0.05) between infection at slaughter and on farms. Out of the 200 cattle from slaughter, 20
(10.0%) had F. gigantica eggs and also were seropositive for F. hepatica antigens, and of the 186 cattle
from farms, only 5 (2.7%) had Fasciola eggs and were also seropositive for F. hepatica antigens. Both at
slaughter and on farms, infection was more prevalent in females than in males. The overall prevalence
for females using coprology and ELISA were 19.3 (41/212) and 7.5% (16/212), respectively. The
respective values for males were 13.7 (24/174) and 6.89% (12/174). However, the difference in the
prevalence of females and males obtained was not statistically significant (P>0.05). No statistical
difference was observed in breed prevalence. This study has established F. gigantica prevalence of 17.1
and 7.3% by coprological and serological examinations of faeces and blood of cattle in Zaria. It is
recommended that cattle should be dewormed regularly and further serological screening be embarked
in other local government areas of Kaduna State, so as to know the current status of F. gigantica
infection in cattle.
Key words: Cattle, fasciolosis, prevalence, farms, slaughter house.
INTRODUCTION
Fasciolosis also known as fascioliasis, distomatosis and
liver rot, is an important helminth disease caused by
trematode species, Fasciola hepatica (the common live

fluke) and Fasciola gigantica. The disease belongs to the
plant-borne trematode infection and the definitive host
range isvery broad and includesmany herbivorousmammals
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and humans (Mas-Coma et al., 2005). F. hepatica has a
worldwide distribution due to its capacity to infect many
different species and the ability of the intermediate snail
host to adapt to wide range of ecological niches (Garcia
et al., 2007).
F. hepatica infects more than 300 million cattle and 250
million sheep worldwide and together with F. gigantica,
causes significant economic losses to global agriculture;
estimated at more than US$3 billion annually through lost
productivity, such as a reduction of milk and meat yields
(Mas-Coma, 1997).
Fasciolosis is a disease of public health and economic
importance (Ashrafi et al., 2006). It causes serious
disease of cattle, sheep, goats, buffalo and other ruminants. In cattle, the disease is debilitating, decreasing
production of milk and result in losses due to condemned
livers when the animals are slaughtered (Vassilev and
Jooster, 1991). It can also lead to chronic low-grade
anaemia and emaciated carcasses at slaughter.
In any country of the world, the goal of cattle production
is to make money or provide some advantages such as a
cheap source of labour and animal protein for the
populace (Dixon et al., 2001). They also play an
important role in the social and cultural life of most of the
communities in the northern part of Nigeria (Tewe, 1997).
However, the productivity of cattle has been limited by
parasitic infections including fasciolosis (Keyyu et al.,
2005) and this threatens the food security of the
population and its social balance.
Apart from its veterinary importance throughout the
world, fasciolosis is now recognized as an important
emerging zoonotic disease of humans. Prior to 1992, the
total number of reported human cases of fasciolosis was
estimated to be less than 3000. More recent figures suggest that between 2.4 and 17 million people are currently
infected, with a further 91.1 million living at risk of
infection (Keiser and Utzinger, 2005). Drinking untreated
water may be a source of infection due to the presence of
free-floating metacercarial cysts. Vegetables washed in
contaminated water may also become a source of
infection (Taira et al., 1997; Mas-Coma et al., 2005).
Although reported incidence and prevalence of the
disease varies widely from country to country, prevalence
rate in developed countries can reach up to 77%, but
ranges from 30 to 90% in cattle in tropical countries
(Spithill et al., 1999).
In Nigeria, the first incidence of fasciolosis was
reported by Burke (1939) when about 3000 goats died of
the disease in the then Borno province. In a SouthWestern State of Nigeria, a gross total liver loss of 8.292
kg was observed with about 75% loss of value in 29.952 kg
of partially condemned livers in a single abattoir over a
three-year period (World Bank, 2006). Estimating that each
of the 36 states and the Federal Capital Territory will
record similar losses in at least one abattoir per state, this
will translate to huge loss of resources (US$ 5,762,010)
for the country. These enormous losses are especially
important for a low-income food-deficient country (LIFDC)

like Nigeria (World Bank, 2006).
In Zaria, Kaduna State, cattle population was reported
to be 1,144,000 (KDSG, 2008) and about 99% of these
cattle were being managed/reared under semi-intensive,
extensive or pastoral system. Most herdsmen graze their
herds along the river banks during the prolonged dry
season when the upland pasture is poor in quantity and
quality. These animals are thus exposed to high risks of
Fasciola infection (Olumide and Mpoko, 2001).
Most prevalence studies in Zaria and other parts of the
country have been based mainly on abattoir records, with
few on faecal examination (Ademola, 2003; Kamani et
al., 2007). A serological method like enzyme-linked
immunosorbent assay (ELISA) which detects all stages of
the infection will be needed to have a more reliable figure
on prevalence of the infection. This study on prevalence
will therefore provide information on the seroprevalence
and the current status of F. gigantica at slaughter and on
farms in Zaria, and also to determine association
between F. gigantica infection and age, sex and breed of
cattle in Zaria.
MATERIALS AND METHODS
Study area
The study area is Zaria, a major city in Kaduna State in Northern
Nigeria located within latitudes 11°7, 11°12 N and longitudes 07°41
E. It has an estimated population of 547,000 and a growth rate of
3.5% per annum. Zaria is characterized by a tropical climate, a
monthly mean temperature ranging from 13.8 to 36.7°C and an
annual rainfall of 1092.8 mm. It is approximated that about 40 to
75% of its working population derive their principal means of
livelihood from agriculture (ABU, 2000). Agricultural activity in Zaria
can be divided into two types: rain-fed (from May to October) and
irrigation farming in the dry season (from November to April).
Sampling procedure
Samples were collected from cattle in 7 Fulani herds and 2 farms
located in Basawa, Dogarawa, Dakachi, Hanwa, Jaja, Tukur-tukur
and Zango, an institutional farm (belonging to Ahmadu Bello
University and located in Samaru, a private farm (located in Zaria
city) as well as in slaughtered cattle). Animals to be sampled were
selected based on the simple random (without replacement) method (Fatimah, 2003). At least 20% of the animals in the herd were
sampled. Slaughter cattle from Zaria abattoir (Zango) were also
selected based on systematic random technique, the first forty
cattle slaughtered were sampled (Fatimah, 2003).
Visits were made to the farms and nomadic herds between
March and May, 2012, while visits to the abattoir took place once a
week (7:00 to 10:00 am), the period when animals are slaughtered
in the abattoir between February and April, 2012.

Sample collection and handling
From each animal sampled, blood and faecal samples were
collected. The estimated age by dentition (Pace and Wakeman,
2003), sex and breed were recorded. On farms, each animal was
properly restrained and 10 ml of whole blood was drawn from the
jugular vein using a 10 ml syringe and 18G “ 1.5” needle. Blood was
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Table 1. Prevalence of F. gigantica at slaughter and on farms
in Zaria by coprology.

Site

No. examined

No. Positive (%)

200
186
386

39 (19.5)
27 (14.5)
66 (17.1)

Abattoir
Farms
Total

87

centrifuged at 2,000 rpm for 2 min. Four layers became visible: the
top layer of ether, a second layer of plugs of debris, a third layer of
formalin and a fourth layer of sediment. The plug of debris was
detached from the side of the tube with the aid of a glass rod and
the liquid was discarded leaving a small amount of formal saline for
resuspending the sediment. A little was transferred to a clean glass
slide at a time, covered with a cover slip and examined under the
microscope at ×10 magnification to view the eggs. The procedure
was repeated until the whole sediment was examined.

 = 1.689, P value=0.1938.
2

Statistical analysis of results
then transferred into clean, plain, labeled 10 ml bottles and placed
in a receptacle allowing for clotting. Serum was then carefully
extracted using sterile Pasteur pipettes and deposited in clean 5 ml
serum vials which were properly labeled and stored at -25°C in a
deep freezer, for subsequent serological analysis. About 4 g of
faecal samples were collected from farm and abattoir prior to
slaughter using a polythene bag worn over the fingers. All the
samples were properly labeled and transported to the Parasitic
Zoonosis Laboratory, Department of Veterinary Public Health and
Preventive Medicine, Ahmadu Bello University, Zaria for
examination.

Enzyme-linked immunosorbent assay (ELISA)
The serum samples were analyzed using indirect ELISA Kit
obtained from Bio-X-Diagnostics (Jemelle, Belgium) according to
manufacturer’s instructions. The format of the ELISA plates was
such that alternate columns (1, 3, 5, 7, 9, and 11) were coated with
F. hepatica antigen and the even columns (2, 4, 6, 8, and 12)
contained only the monoclonal antibody. This is a genuine negative
control to differentiate specific anti-F. hepatica antibodies from nonspecific ones.
The test blood sera were diluted 1:100 in the dilution buffer and
100 µl was applied to a coated and uncoated well respecting the
following pattern. Positive serum: wells Al and A2, sample 1: wells
B1 and B2, sample 2: wells C1 and C2 and the plate incubated at
21°C for 1 h.
After the incubation period, plates were washed and 100 µl of
conjugate, a peroxidase-labeled anti-bovine IgG1 monoclonal
antibody, was added to each well and incubated at room
temperature for 1 h and was washed again. 100 µl of substrate
chromogen tetramethylbenzidine (TMB) was added to each well
and incubated for 10 min at 21°C protected from the light and
uncovered. 50 µl of the stop solution (1 M phosphoric acid) was
added and the plate read with an ELISA plate reader at 450 nm
according to manufacturer’s instruction. The test was considered
valid if the ratio of the mean optical density (OD) values of the
positive and negative controls (OD Pc and OD) was greater than
1.26, following the manufacturer’s instruction.

Coprological analysis of sample
Detection of eggs was performed using the formol-ether
sedimentation technique as described by Arora and Brij, (2010).
Four grams of fecal sample was thoroughly mixed in 10 mm of
water and strained through two layers of gauze in a funnel. The
filtrate was centrifuged at 2,000 rpm for 2 min. The supernatant was
discarded and the sediment resuspended in 10 mm of physiological
saline. It was again centrifuged and the supernatant was discarded.
The sediment was resuspended in 7 mm of formol saline, after
which 3 ml of ether was added. The tube was closed with a stopper
and shaken vigorously. The stopper was removed and the tube

Data collected were reduced to contingency tables and Statistical
Package for Social Science (SPSS), version 17.0 (SPSS Chicago
Inc) was used to determine Chi-square or Fisher’s exact test where
appropriate. P values less than 0.05 (P<0.05) were considered to
be statistically significant.

RESULTS
Prevalence of F. gigantica infection in Zaria by
coprology
During the study period, a total of 386 faecal samples
were collected, made up of samples collected from 200
individual cattle at slaughter and 186 individual cattle on
farms. 39 (19.5%) of the cattle sampled at slaughter and
27 (14.5%) of those sampled in the farms had F.
gigantica eggs in their faeces with overall prevalence rate
of 17.1% (Table 1). Prevalence of F. gigantica was thus
higher in cattle at slaughter than in cattle on farms,
although this was not statistically significant (2=1.689,
df=1, P=0.1928).
Of 106 female cattle sampled in the abattoir, 25
(23.6%) had F. gigantica eggs, as compared to 14 of the
94 males (14.8%) that were sampled. Of the 106 female
cattle sampled in the farms, 16 (15.1%) had F. gigantica
eggs; while 10 of the 80 (12.5%) sampled males had F.
gigantica eggs (Table 2). There was no association
between sex and infection for cattle sampled at slaughter
2
2
and on farms ( =2.397, df=1; p=0.1215;  =0.2552,
df=1, P=0.6134).
Out of the 173 local breeds sampled in the farms, 27
(15.6%) had F. gigantica eggs; while no egg was
detected in the samples collected from the 13 foreign
breeds (Table 3). Of the 56 young cattle (2 years and
below) that were sampled in the farms, 13 (23.2%) had F.
gigantica eggs in their faeces. Of the 130 adult cattle (>2
years) sampled, 14 (10.8%) had F. gigantica eggs (Table
4). There was statistically significant association between
the age of cattle and infection (2=4.885; df=1;
P=0.0271).
Seroprevalence of F. gigantica in Zaria
A total of 23 (11.5%) of the sera collected at slaughter
and 5 (2.7%) of those collected from the farms were
seropositive for F. gigantica infection; giving an overall
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Table 2. Sex-specific prevalence of F. gigantica at slaughter and on farms in Zaria by coprology.

Sex
Male
Female
Total

Abattoir
No. examined
No. positive (%)
94
14 (14.9)
106
25 (23.6)
200
39 (19.5)

Farms
No. examined
No. positive (%)
80
10 (12.5)
106
16 (15.1)
186
26 (13.9)

 = 2.397, P value=0.1215;  = 0.2552, P value=0.16134.
2

2

Table 3. Breed-specific prevalence of F. gigantica on farms in
Zaria by coprology.

Cattle breed
Local breed
Foreign breed
Total

No. examined
173
13
186

No. infected (%)
27 (15.6)
0 (0)
27 (14.5)

Table 4. Age-specific prevalence of F. gigantica on farms in Zaria by coprology.

Age
Young cattle (2 years and below)
Adult cattle (above 2 years )
Total

No. examined
56
130
186

No. positive (%)
13 (23.2)
14 (10.8)
27 (14.5)

 = 4.885, P value=0.0271.
2

seroprevalence rate of 7.3%. Seroprevalence was higher
in cattle at slaughter than in cattle on farms. There was
statistically significant difference (2=11.12; df=1,
P=0.0009) (Table 5).
Of the 106 female cattle sampled in the abattoir, 13
(12.3%) were seropositive for infection; while 10 of the 94
sampled males (10.6%) were seropositive. Of the 106
female cattle sampled in the farms, 3 (2.8%) were
seropositive for infection; while 2 of the 80 males (2.5%)
were seropositive. There was no significance difference
2
( =0.1294, df=1, P=0.7191, P=1.0000) (Table 6). Out of
the 173 local breeds of cattle examined in the farms, 5
(2.9%) were seropositive, while none of the foreign
breeds were infected, giving an overall seroprevalence
rate of 2.7% (Table 7).
Of the 56 young cattle (2 years and below) that were
sampled in the farms, 3 (5.4%) were seropositive for infection, while 2 (1.5%) of the 130 adult cattle (age above
2 years) were seropositive, giving a seroprevalence rate
of 5 (2.7%). Infection rate did not differ significantly
(P=0.1616, df=1) between young cattle and adult cattle
(Table 8).
Overall prevalence of F. gigantica by coprology and
serology in Zaria.
The overall prevalence obtained by coprology (17.1%)
was higher than the 7.3% obtained using ELISA (Table 9).

9). It was statistically significant (2=11.12, df=1,
P=0.000029).
DISCUSSION
Fasciolosis and other helminthes infections have been
reported in Northern Nigeria to be wide spread (Elkanah
et al., 2006). Studies on the prevalence of fasciolosis due
to F. gigantica have been carried out in different parts of
Nigeria (Ademola, 2003; Kamani et al., 2007). There is
however, a general paucity of information regarding
seroprevalence of F. gigantica at slaughter and on farms
in and around Zaria, Nigeria. This study therefore
provides current status on the prevalence of F. gigantica
at slaughter and on farms in the area.
In this study, coprology gave a higher prevalence than
ELISA which is a far more sensitive technique. The likely
reason for this unusual result is that the antigen and
monoclonal antibody used in the ELISA were those of F.
hepatica. Although they can also detect antibodies to F.
gigantica, the level of detection will be much lower, since
the two species might have marked dissimilarities in their
antigenic epitopes. This is in tandem with the findings of
Meshgi et al. (2008) in Iran where they found differences
in the excretory and somatic antigen of F. hepatica and F.
gigantica.
The prevalence of F. gigantica as determined by
coprology and serology was higher at slaughter than on
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Table 5. Seroprevalence of Fasciola gigantica in cattle at slaughter and on
farms in Zaria.

Location
Abattoir
Farms
Total

No. examined
200
186
386

No. positive (%)
23 (11.5)
5 (2.7)
28 (7.3)

 = 11.12, P value=0.0009.
2

Table 6. Sex-specific seroprevalence of F. gigantica at slaughter and on farms in Zaria.

Sex
Male
Female
Total

Abattoir
No. examined No. positive
94
10 (10.6)
106
13 (12.3)
200
23 (11.5)

Farms
No. examined No. positive
80
2 (2.5)
106
3 (2.8)
186
5 (2.7)

 =0.1294, P value=0.7191; P value=1.0000.
2

Table 7. Breed-specific seroprevalence of Fasciola gigantica on farms in Zaria.

Cattle breed
Local breed
Foreign
Total

No. examined
173
13
186

No. positive (%)
5 (2.9)
0
5 (2.9)

Table 8. Age–specific seroprevalence of Fasciola gigantica on farms in Zaria.

Age
Young cattle (2 years and below)
Adult cattle (above 2 years)
Total

No. examined
56
130
186

No. positive (%)
3 (5.4)
2 (1.5)
5 (2.7)

P value=0.7191.

Table 9. Comparison of infection detection by coprology and ELISA.

Technique
Sedimentation
ELISA
Total
 =17.47
2

No. examined
386
386
772

No. positive (%)
66
28
94

P value=0.000029.

farms in Zaria. This could be attributed to the period
during which sampling took place, which was the dry
season. During this period of the year, the upland pasture
is poor both in quantity and quality, as a result of which
herdsmen graze their herds along the river banks, where
the pasture may be contaminated with metacercariae (the

infective stage of F. gigantica) which encyst from
cercariae released from infected digenea snails which are
abundant at the river banks during the dry season. Since
most of the slaughtered animals were from the field, a
higher prevalence rate may be expected as the on-farm
cattle are less exposed to infection. In addition, the onfarm cattle are treated routinely with anthelmintics. Some
of the farms sampled in this study for instance, the
private and the institutional farms do not allow their cattle
to drink water outside, thus reducing their chances of
exposure to the infective parasitic stages.
In this study, female cattle had a higher prevalence rate
compared to their male counterparts. This trend agrees
with the results of studies in Egypt (Dhar et al., 1988;
Fatima and Chislti 2008) and Nigeria (Ulayi et al., 2007).
Studies as Schillhorn Van Veen (1997), Soulsby (1982)
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and Ibrahim et al. (2001) have suggested that there is
hormone-controlled relaxation of immunity in female
animals during pregnancy and lactation, which increases
their susceptibility to infection. Since coprology and the
type of ELISA (antibody-detecting) employed in this study
cannot differentiate between a new, recent and old
infection, the female animals in this study might have
contracted the infection during pregnancy and lactation,
hence, the observed higher prevalence rate. This higher
prevalence in females than males could also be attributed
to the fact that more females were sampled than the
males.
This study revealed that the local breed had high
infection than the foreign breeds on farms. This result is
in agreement with the findings of Ulayi et al. (2007). The
higher prevalence obtained for the local breed could be
due to the fact that cattle of this breed is the most
predominant in the study area and very often, the
extensive system of management under which they are
reared, coupled with the dwindling grazing lands owing to
increased food crops farming, compels them to graze in
areas that could be heavily infested with the intermediate
hosts of the liver fluke in the late dry season when there
is acute shortage of feed.
In this study, the prevalence of F. gigantica was higher
in the young cattle (<2 years old) than adult cattle (>2
years old). The reason for this could be the development
of acquired immunity in the older animals which results in
resistance, as opined by earlier investigators (Phiri et al.,
2005).
The prevalence of 17.1% obtained in this study is much
lower than the 71.1% reported by Fabiyi and Adeleye
(1982) on the Jos Plateau; the 65.4% reported by
Schillhorn Van Veen (1980) and 52.1% reported by
Olusegun-Joseph et al. (2000) in Zaria. This could
suggest that herdsmen and herd owners are now much
aware and seek for anthelmintic intervention. On the
other hand, the prevalence rate obtained in this study
was higher than the 10.51 and 10.0% reported, respectively by Ekwunife and Eneanya (2006) and Ngwu et al.
(2004) both in South Eastern Nigeria. This may be
because animals in the South Eastern region of Nigeria
are not subjected to dry season fadama grazing since the
upland pasture is available all year round. Also, since
most of the animals slaughtered in the region are from
the northern part of Nigeria, it is not unlikely that only very
healthy cattle are transported down South for sale and
slaughtered.
Conclusion
This study has, through coprological and serological
means, established the current prevalence (17.1 and
7.3%) of F. gigantica at slaughter and on farms in Zaria,
Kaduna State. Coprology gave a higher prevalence than
the more sensitive ELISA technique. Hence, proper meat
inspection at abattoirs and public health enlightenment on

the disease should be intensified.
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Osteoporosis is one of the most common public health problems affecting adults and elderlies in
developing countries. This study aims to examine the potential risk factors of osteoporosis among
adults in Tigrai, Northern Ethiopia. This is a case-control study. Cases and controls were assigned by
two radiologists after radiographic examination of the wrist. An interviewer administered questionnaire
was used and information on demographic characteristics and potential risk factors were collected.
Data was processed and analyzed using statistical package for social sciences (SPSS) version 19.
Binary logistic regression was used to control confounders. A total of 130 osteoporotic cases and 266
controls participated in the study. The mean ± standard deviation (SD) age of cases and controls were
60.9 ± 10.1 and 46.9 ± 8.7 years, respectively. The multivariate analysis adjusted for age and sex showed
that rural residents were 1.93 times more likely to develop osteoporosis than the urban inhabitants with
an adjusted odds ratio (AOR) 1.93 (95% CI, 1.11, 3.36). The strongest association was also found when
the work of the respondent involves decreased physical activity with AOR 3.53 (95% CI, 1.98 and 6.30).
Furthermore, milk consumption greater than four times a week and smoking showed a significant
association with the AOR 0.33 (95% CI, 0.19 and 0.58), and AOR 0.17 (95% CI, 0.05 and 0.58),
respectively. Residing in the rural setting and smoking were positively associated with osteoporosis. In
contrast, milk intake greater than four times a week, and when work involves vigorous exercise,
appeared to be associated with a reduced risk of osteoporosis. Therefore, the findings from the study
suggest the need for changes of lifestyle that includes encouraging adults to stop smoking, engage in
vigorous physical activities aging and adequate dietary intake including milk. Strategies to identify and
manage osteoporosis in the primary health care setting need to be established.
Key words: Case control, osteoporosis, risk factors, bone mineral density, DR-F digital radiography, Ethiopia.

INTRODUCTION
The patient profile in health institutions all over the
developing world is changing. Non-communicable
diseases (NCDs) have already established themselves
as the predominant cause of disease and death in many
*Corresponding author. E-mail: alemayehub35@gmail.com.

middle-income countries including Ethiopia (WHO 2010).
Osteoporosis is one of the non-communicable diseases
defined as a skeletal disorder characterized by low bone
density and micro-architectural deterioration of bony tissue
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(Conference, 1991). It is one of the most common public
health problems in adults and older people worldwide
(Ross 1996). It is a common silent disease affecting
both women and men over the age of 50 years. A
significant number of clinical symptoms associated with
osteoporosis become evident only after the occurrence of
hip, vertebral, or wrist fractures. These fractures lead to
many problems such as mortality, morbidity, and economic problems to individuals and the society (Bonjour
2001).
Previous studies have suggested that osteoporosis is a
condition that can be prevented and treated if diagnosed
early and accurately (Devine 1997). Unfortunately, it is
often un-diagnosed until a fracture occurs; making the
number of people who are screened for the disease very
low. The correction of lifestyle factors including cigarette
smoking and excessive intake of alcohol in preventing
osteoporosis is a significant strategy that may be less
costly when compared with medical and pharmacological
interventions (Sharkey et al., 2000). Low bone mineral
density in the adults can result from either low peak bone
mass or accelerated bone loss, or a combination of the
two. Nutritional factors play a role in both the attainment
of peak bone mass and in the rate of age-related bone
loss. Adequate calcium intake particularly milk and
regular weight-bearing exercises are recommended for
maintaining bone health and preventing excessive bone
mass loss with advancing age (Eastell and Lambert
2002).
The exact prevalence of osteoporosis in developing
countries is not well documented. However, according to
the extrapolation of the prevalence of osteoporosis from
developed countries and regions it is estimated that there
are over 7.3 million cases of osteoporosis in Ethiopia
(Census 2004). Despite this fact there has been a great
interest in studying osteoporosis in developing countries.
Currently, there has been no published study that examined the risk factors of osteoporosis in Ethiopian men
and women. Hence, we undertook this study to determine
the potential risk factors of osteoporosis in the Ethiopian
context.
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and the digital x-ray machine is planted (CSA 2007). The study
was conducted from May, 2012 up to October, 2012 on apparently
healthy men and women aged 40 and above (the recommended
age strata) who visited the regional referral and training hospital for
any type of care where the Digital X-ray machine is situated were
the source population.

Sample size
The sample size was calculated using two proportion formula for
unmatched case control design. Assuming the proportion of cases
with exposure rate of 27.51% (main exposure variable age people
aged 50 and above) from studies conducted elsewhere (Sharma
et al., 2006) and the odds of exposure (OR = 2.15) higher than
controls, with 95% confidence interval and 80% power with case to
control ratio of 1 to 2, a total of 133 cases and 266 controls were
required.

Sampling technique
First, all relatively healthy adult men and women aged 40 and
above who came to the referral hospital outpatient department
during the data collection period were purposely approached to
participate in the study. Second, radiographic examination of the
wrist was conducted consecutively on those who volunteered to
participate until the required sample size was obtained, for cases
and controls, respectively. Pregnant women, chronically debilitated
patients (with any known or unknown diseases), those with known
diseases that affect bone metabolism (diabetes, hypertension,
cancer, kidney diseases, etc.), and severely deformed patients
(Kyphosis, anomalies of the anterior arm, etc.) were excluded from
the study.

Ascertainment of cases and controls
Cases were osteoporotic patients that were screened by two senior
radiologists after undergoing a digital X-ray scanning onto their nondominant wrist, while the controls were all participants without
osteoporosis that were identified as osteoporosis free after
undergoing the same procedure. Each X-ray result was visually
inspected from the computer and read by the two radiologists
independently; cases and controls were assigned when both agree.
The X-ray results were discarded when they were considered to
have inappropriate or poor quality by the two radiographers. X-ray
results on which the radiologists did not agree were excluded from
the analysis in this study. The percentage of agreement was 97.6%.

METHODOLOGY
Data collection method
Study design
This is a hospital based, case control study with descriptive and
analytic elements.
Study setting
The study was conducted in Tigrai region, Ethiopia, with urban
inhabitants making 19.5% of the population. The region is
predominantly Tigrai-Tigrinya people at 96.6% of the population,
and 95.6% of the population are followers of the Ethiopian
Orthodox. Public zonal hospitals are 12 in number and many other
health centers are providing health services to the community.
Currently, there is one specialized training hospital which provides
advanced services to the community where the study is conducted

Data were collected using a pre-tested structured intervieweradministered World Health Organization (WHO) steps questionnaire
for the identification of chronic disease risk factors (Strong and
Bonita, 2002). Information on selected socio-demographic characteristics and lifestyle behaviors including physical activity, and
anthropometric measurements of weight and height was obtained.
Weight was measured with participants standing without shoes and
wearing light clothing. Height was measured with participants standing upright and the head in the Frankfurt plane position. Height
was recorded to the nearest 0.5 cm, and weight was recorded to
the nearest 100 g. Body-mass index (BMI) was calculated as weight
in kilograms over height in meters squared [weight (kg) / (height
(m))2]. Each participant was asked to provide information on current
smoking habits and alcohol intake in average numbers of drinks per
day at present. Coffee, milk intake, fruit and vegetable consumption
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were obtained. Medical history including personal and family history
of fracture and previous use of steroids (predinsolone) were also
acquired.
In this study, excess alcohol consumption is defined as an intake
of any liquor (one bottle of beer, a glass of wine, spirits, fermented
cider, Tella or Tej (Local beer)) more than 2 drinks a day.
Consumption of coffee greater than 2 cups (70 ml) a day was also
considered as excess. Furthermore, drinking less than five glasses
of milk per week ( Heidi et al., 2003) and consuming fruits (orange,
banana, etc.) and vegetables (Cabbage, spinach etc.) less than 5
times a week was considered as not adequate. In addition, when
the work of the participant involves vigorous-intensity activity that
causes large increases in breathing or heart rate like (carrying or
lifting heavy loads, digging or construction work etc.) for at least 10
min continuously was considered as sufficient (WHO, 2011). The
cutoff points are set after calculating the mean score of the
continuous variables.

Data analysis
Data were entered and analyzed using statistical package for social
sciences (SPSS) statistical software Version 19. Descriptive
summary measures were used to depict levels of exposure in cases
and controls. The associations between the exposure and outcome
variables were determined using χ2 statistics and backward
stepwise binary logistic regression analysis to control confounders.
Independent variables which have a P < 0.3 to the dependent
variable in bivariate regression models were exported to a multiple
regression model for sex and age adjustment. The major assumptions of logistic regression analysis (absence of multicollinearity and
interaction among independent variables) were checked to be
satisfied. The fitness of logistic regression models was assessed
using the Hosmer-Lemeshow statistic and pseudo R squared
values (Cox & Snell and Nagelkerke R squares). Crude odds ratios
(COR) and adjusted odds ratios (AOR) along with their 95%
confidence intervals (CI) were used to measure the degree of
association and to test its statistical significance.

Ethical considerations
The study was conducted in line with national and international
ethical recommendations to conduct biomedical research involving
human subjects. Ethical clearance was secured from institutional
review board of College of Health Sciences Addis Ababa University
and an approval and letter of collaboration were solicited from
Tigrai Regional Health Bureau. Informed written consent was taken
from the study subjects after the objective of the study were briefed.
Radiation safety procedures were in place. Osteoporosis related
education was given to all study subjects.

were in the age group of 40 to 50 years. Furthermore, 23
(17.7%) of the cases and 39 (14.7%) of the controls had
a family history of fracture after a minor bump or fall.
There was a significant difference in age and gender of
the participants with the p-value of 0.001 and 0.01,
respectively (Table 1).

Lifestyle characteristics of the study subjects
Among the lifestyle variables the number of current
smokers was few in both the cases and the controls.
Alcohol intake ≤ 2 drinks per day was observed in 87
(66.9%) of the cases and in the majority (72.2%) of the
controls. In addition, this study revealed that 101 (77.7%)
of the cases and 204 (76.7%) controls consume coffee ≤
2 cups a day. It was also observed that 85 (65.4%) of the
cases and 90 (33.8%) of the control drink ≤ 4 cups of milk
per week. Furthermore, 86 (66.2%) and 29 (22.3%) of the
cases and 194 (72.9%) and 75 (28.2%) of the controls
consume fruits and vegetables ≤ 4 times a week, respectively. The mean (SD) BMI of the cases and controls
was almost similar. In addition, a significant difference
was found in the weight of the study participants with a pvalue of 0.004 (Table 2).

Bivariate and multivariate analysis of the study
subjects
The multivariate analysis adjusted for age and sex
showed that rural residents were 1.93 times more likely to
develop osteoporosis than the urban inhabitants with an
adjusted odds ratio (AOR) 1.93 (95% CI, 1.11, 3.36). The
strongest association was also found when the work of
the respondent involves decreased physical activity with
AOR 3.53 (95% CI, 1.98, 6.30). Furthermore, milk
consumption greater than four times a week and smoking
showed a significant association with the AOR 0.33 (95%
CI, 0.19, 0.58), and AOR 0.17 (95% CI, 0.05, 0.58),
respectively. Whereas, alcohol intake, coffee intake, fruit
and vegetable consumption, steroid intake,
BMI,
occupation, education, monthly income, personal and
family history of fractures were not associated with
osteoporosis (Table 3).

RESULTS
Background information of the study subjects

DISCUSSION

A total of 396 participants- 130 osteoporosis cases and
266 healthy controls participated in the study. Among
which majority 83 (63.8%) of the cases and 135 (50.8%)
of the controls were females, 75 (57.7%) and 134
(50.4%) of the controls were rural dwellers. Sixty seven
(51.5%) of the cases and majority (89.5%) of controls

We used unmatched case control study which is the first
of its kind to identify risk factors of osteoporosis in the
Ethiopian context. This study confirms some previously
identified risk factors of osteoporosis such as consumption of milk, physical activity, current smoking status and
residing in the rural. Normally we could expect that a
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Table 1. Socio-demographic and fracture history related variables of the respondents by their osteoporosis status,
Tigrai, Northern Ethiopia, 2012 (n=396).

Characteristics (n=396)

Age

Osteoporosis status
Cases n (%)
Controls n (%)
Mean (SD) =60. 9 (10.1)
Mean (SD) =46. 9 (8.7)
Median =58
Median =45
IQR=15. 25
IQR=10. 25

P-value

0.001

Sex
Male
Female

47 (36.2)
83 (63.8)

131 (49.2)
135 (50.8)

0.01

Residence
Urban
Rural

55(42.3)
75(57.7)

132 (49.6)
134 (50.4)

0.17

Ethnicity
Tigrian
Non Tigrian

122 (93.8)
8 (6.2)

248 (93.2)
18 (6.8)

0.79

Marital status
Currently married
Never married /Separated/ Divorced

120 (92.3)
10 (7.7)

252 (94.7)
14(5.3)

0.21

Educational status
No formal education
Primary education
Secondary education
College/ University

44 (33.8)
55 (42.3)
17 (13.1)
14 (10.8)

70 (26.3)
111 (41.7)
50 (18.8)
35 (13.2)

0.09

Occupational status
Employed (Government, NGO, private)
Others (Traders, Farmers, retired)

99 (76.2)
31 (23.8)

181 (68)
85 (32)

0.001

Monthly income*
< 1000
1001-2000
2001-3000
>3000

75 (57.7)
29 (22.3)
14 (10.8)
12 (9.2)

117 (44.0)
81 (30.5)
33 (12.4)
35 (13.1)

0.14

History of parents’ fracture
Yes
No

23 (17.7)
107 (82.3)

39 (14.7)
227 (85.3)

0.44

Personal history fracture
Yes
No

17 (13.1)
113 (86.9)

32 (12.0)
234 (88.0)

0.76

Body Mass Index (BMI)
<18.5
>18.5

8 (6.3)
118 (93.7)

20 (7.6)
244 (92.4)

0.66

*ETB = Ethiopian Birr.
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Table 2. Lifestyle, anthropometric, nutrition and drug related variables of the
respondents by their osteoporosis status, Tigrai, Northern Ethiopia, 2012
(n=396).

Characteristics (n=396)

Osteoporosis status
Cases n (%) Controls n (%)

Smoking status (Current)
Yes
No

7 (5.4)
123 (94.6)

8 (3.0)
258 (97.0)

Alcohol frequency
<2 drinks a day
>2 drinks a day

87 (66.9)
43 (33.1)

192 (72.2)
74 (27.8)

Coffee intake
< 2cups a day
>2 cups a day

101 (33.1)
29 (31.9)

204 (66.9)
62 (68.1)

Milk intake
< 4 Cups a week
> 4 Cups a week

85 (65.4)
45 (34.6)

90 (33.8)
176 (66.2)

Fruit intake
< 4 Times a week
> 4 Times a week

86 (66.2)
44 (33.8)

194 (72.9)
72 (27.1)

Vegetable intake
< 4 Times a week
> 4 Times a week

29 (22.3)
101 (77.7)

75 (28.2)
191 (71.8)

Used steroids for three months
Yes
No

11 (8.5)
119 (91.5)

19 (7.1)
247 (92.9)

Work involves vigorous exercise
Yes
No

42 (32.3)
88 (67.7)

149 (56.0)
117 (44.0)

sedentary lifestyle which is more common in the urban
population than is in the rural contributes to the development of osteoporosis, but, in this study rural residents
were 1.93 times more likely to develop osteoporosis AOR
1.93 (95% CI: 1.11, 3.37), which might be related to the
high prevalence of malnutrition in rural Tigrai.
In this study, there was no significant difference
between the social and demographic variables- education, monthly income, and family history of fracture and
osteoporosis. This was discordant with findings in
England, Turkey, Sweden, and Italy which revealed that
osteoporosis was associated with poor education, family
history of fracture, and low monthly income (Hui et al.,
1988; Cankurtaran and Yavuz 2005; Olszynski et al.,
2004; Biino et al., 2011).
Several studies in the USA reported positive associa-

tions between earlier reported milk consumption or
calcium intake and BMD, but several other studies did not
find this association. The milk's main selling point is
calcium, and milk-drinking is touted for building strong
bones in children and preventing osteoporosis in older
per sons (Heidi et al., 2003; Katherine 2003; Nguyen et
al., 2000). Our study indicated that milk consumption up
to four times a week has a protective effect of
osteoporosis with the AOR 0.33 (95% CI: 0.19, 0.57) and
this result is consistent with many other studies from
India, UK, Iran, and USA (Heidi et al., 2003; Nguyen et
al., 2000; Ruchira et al., 2010; Lunt et al., 2001).
Evidence from the UK, USA, Australia, and India
showed that exercise may help build and maintain bone
density at any age. Studies have shown bone density
increase by doing regular resistance exercises, such
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Table 3. Multivariate analysis (final model) of the risk factors of osteoporosis among adults in Tigrai,
Northern Ethiopia, December, 2012, (n= 396).

Risk factors (n=396)
Residence
Urban
Rural

COR (95%, CI)

AOR (95%, CI)

1
1.34 (0.88, 2.05)

1
1.93 (1.11, 3.36)*

Educational status
No formal education
Primary education
Secondary education
College/ University

1
0.79(0.48,1.30)
0.54 (0.28, 1.05)
0.64(0.31, 1.32)

1
1.62 (0.82,3.20)
1.38 (0.57,3.31)
1.24 (0.47,3.27)

Occupational status
Employed (Government, NGO, private)
Others (Traders, Farmers, retired)

1
7.50 (4.56, 12.20)*

1
1.26 (0.64,2.50)

Monthly income*
< 1000
1001-2000
2001-3000
>3000

1
0.56 (0.33, 0.93)*
0.66 (0.33, 1.32 )
0.54 (0.26, 1.09)

1
0.94 (0.48,1.82)
1.69 (0.73, 3.90)
1.78 (0.73, 4.35)

History of parents’ fracture
Yes
No

1
0.79 (0.46, 1.40)

1
0.68 (0.34,1.36)

Personal history of fracture
Yes
No

1
0.90 (0.49,1.71)

1
0.85 (0.39, 1.83)

Used steroids for three months
Yes
No

1
0.83 (0.38, 1.81)

1
0.66 (0.27,1.64)

Body Mass Index (BMI)
<18.5
>18.5

1
1.21 (0.52, 2.83)

1
1.83 (0.65,5.21)

Smoking status (Current)
Yes
No

1
0.55 (0.19, 1.54)

1
0.17 (0.05, 0.58)*

Alcohol frequency
<2 drinks a day
>2 drinks a day

1
1.28 (0.82,2.01)

1
1.47 (0.83, 2.59)

Coffee intake
< 2cups a day
>2 cups a day

1
0.95 (0.57,1.56 )

1
1.13 (0.60,2.11)

1

1

Milk intake
< 4 Times a week
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> 4 Times a week

0.27 (0.17, 0.42)*

0.33 (0.19, 0.58)*

Fruit intake
< 4 Times a week
> 4 Times a week

1
1.38 (0.88, 2.17)

1
1.14 (0.64,2.03)

Vegetable intake
< 4 Times a week
> 4 Times a week

1
1.37 (0.84, 2.24)

1
1.54 (0.82, 2.89)

Work involves vigorous intensity activity
Yes
No

1
2.67 (1.72, 4.14)*

1
3.53 (1.98, 6.30)*

All variables adjusted for age and sex, COR= Crude odds ratio (Unadjusted odds ratio), AOR = Adjusted odds ratio,
*Significant association.

as lifting weights two or three times a week. This type of
weight-bearing exercise appears to stimulate bone
formation and retain calcium in the bones that are
bearing the load. The force of muscles pulling against
bones stimulates this bone-building process. So any
exercise that places force on a bone will strengthen that
bone ( Jha et al., 2010; Todd and Robinson 2003;
Mozaffer et al., 2008; Forwood and Larsen 2000). The
result of our study also supports these evidences; when
the work of the participants does not include vigorous
intensive exercise they are at risk of developing
osteoporosis with an adjusted odds of 3.53 (95% CI:
1.98, 6.29) compared to their counterparts.
Literatures from UK, Australia, USA and Europe also
indicated that cigarette smoking is a risk factor for the
development of osteoporosis; the reason is that nicotine
and toxins in cigarettes affect bone health from many
angles. Cigarette smoke generates huge amounts of free
radicals molecules that attack and overwhelm the body's
natural defenses. The result is a chain-reaction of
damage throughout the body, including cells, organs, and
hormones involved in keeping bones healthy (Law and
Hackshaw 1997; Nguyen et al., 1994; Lunt et al., 2001;
Daniel 1976; Williams et al., 2005.). Though the number
of smokers is small, our study also revealed that nonsmokers are 0.17 times less likely to develop
osteoporosis than the smokers with the AOR 0.17 (95%
CI: 0.05, 0.58).
Moderate alcohol consumption is not harmful to bone
health, but heavy drinking is a health risk for many
reasons, including the effects on bones. Researches from
Austria and Europe showed that chronic heavy alcohol
use, especially during adolescence and young adult
years by interfering calcium absorption, can dramatically

affect bone health and increase the risk of osteoporosis
later in life (Malik et al., 2009; De Vernejoul et al., 1983).
However, this study observed alcohol intake had no
significant association with the development of
osteoporosis; this may be attributed to the fact that many
people hesitate to tell the truth about the frequency and
amount of alcohol intake due to high religiosity in the
study area. Furthermore, it may be due to lack of
statistical power of the study.
A study in USA implied that caffeine increases urinary
calcium output and has been implicated as a risk factor
for osteoporosis that leads to hip fracture (Douglas 1990),
while some other researches in Sri Lanka, California, and
Minnesota indicate that the effect of caffeine on bone
mineral density is because of the interaction between
cigarette and alcohol abuse (Glynn et al., 1995; Heaney
2002; Cooper et al., 1992). This study however revealed
no significant association between caffeine intake and
osteoporosis. Studies from the USA and Korea confirm
2
that a high BMI (above 30 kg/m ) has a protective effect
for both men and women, in contrast low BMI less than
2
19 kg/m can lead to osteoporosis (Wardlaw 1996;
Barrera et al., 2004; Kenny et al., 2000; Shin et al.,
2004). While our study failed to show the association
between BMI and osteoporosis. A similar reason can be
given that the difference in mean body weight and mean
height of the cases and the controls was almost similar.
A study in the USA has linked higher intakes of fruits
and vegetables with better bone health. Though it is not
clear why fruits and vegetables promote healthy bones,
many scientists believe that fruits and vegetables contain
certain nutrients such as calcium, magnesium,
potassium, vitamin C, vitamin K or a combination of these
vitamins that are beneficial for bones. Some studies
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indicate that the higher fruit intake was found to be
significantly associated with higher BMD in both sexes.
High vegetable consumption, however, did not positively
impact BMD Zalloua et al., 2007. Further UK and USA
studies also indicate consumption of more fresh fruits and
vegetables is unlikely to be detrimental to bone health
and may be beneﬁcial (Prentice 2004; Vatanparast et al.,
2005). However, the current study did not show an
association between fruit and vegetable consumption and
osteoporosis, under reporting of dietary intake by the
participants might explain why this difference was not
apparent in the study.
Corticosteroids have several adverse effects on bone
metabolism. Direct inhibition of osteoblast function, direct
enhancement of bone resorption, inhibition of
gastrointestinal calcium absorption, increase in urinary
calcium loss, and inhibition of gonadal hormones mainly
affect the trabecular bone. In our study, corticosteroid
intake did not show a significant association, this could
be because of the problem of reporting the exact type of
medication (Walsh et al., 2002; Sinigaglia et al., 2000; IP
et al., 1994) Studies from UK and USA confirmed that
family and personal history of osteoporosis or osteoporotic fracture is a risk factor for osteoporosis (Kanis et
al., 2004; Ralston and de Crombrugghe, 2006), while our
study found a lack of association between family and personal history of fracture among the cases and controls.
The reason for the lack of association is not clear.

LIMITATIONS OF THE STUDY
Though the study is the first of its kind in the region the
results have to be interpreted within the context of
potential limitations. First, the population is composed of
volunteers not randomly selected who do not ensure
representation of the general population; therefore, this
may introduce selection bias. Second, because we
excluded individuals with diseases deemed to interfere
with bone metabolism, the risk factors of osteoporosis
reported here could be an underestimate of the risk
factors in the general population. Third, we have used
mean scores for milk and fruit and vegetable consumption for comparison with other literatures; this should
have to be interpreted cautiously. Fourth, we did not use
the gold standard diagnostic DEXA to assign cases and
controls that might lead to inflate the false negative rate.
However, this research did not intend to establish the
prevalence of osteoporosis but to identify associations
with low bone mass (osteoporosis). On the other hand,
our study is the first to report risk factors of osteoporosis
in men and women in Ethiopia, while many of the
published studies in the literature come from American,
European and Asian countries.
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Conclusion
Residing in the rural setting and smoking was positively
associated with osteoporosis. In contrast, milk intake
greater than four times a week, and when work involves
vigorous exercise appeared to be associated with a
reduced risk of osteoporosis. Therefore, the findings from
the study suggest the need for changes of lifestyle that
includes encouraging adults to stop smoking, engage in
vigorous physical activities for active aging and adequate
dietary intake including milk. Strategies to identify and
manage osteoporosis in the primary health care setting to
reach the rural people need to be established. Large
community-based studies using the gold standard bone
density scanner for a better knowledge of the risk factors
of osteoporosis for early prevention and treatment is
needed.
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The level of patients’ satisfaction is one among the mechanisms used in assessing the quality of health
care services. This cross sectional study was conducted in Hawassa University Teaching Hospital to
assess level of satisfaction of patients with outpatient health services and factors associated with it.
Multiple logistic regression was used to assess the relationship between patients’ satisfaction and
possible predictors. Four-fifth (80.1%) of patients reported to be satisfied with the hospital’s outpatient
services. Respondents who claimed to have had a long stay in the hospital were found to be more
satisfied than those who claimed to have had a very long stay (adjusted odds ratio (AOR) = 4.54, 95%
CI: 2.38, 8.65). Furthermore, there was negative association between patients’ satisfaction and not
getting required services in the hospital (AOR = 0.78, 95% CI: 0.41, 0.96), lack of privacy (AOR = 0.52,
95% CI: 0.27, 0.78), and absence of good dialogue with outpatient service providers (AOR = 0.28, 95%
CI: 0.12, 0.41). Health managers and service providers should devise innovative ways to reduce waiting
time, have good dialogue with patients, and maintain privacy of patients in order to improve the level of
satisfaction of patients.
Key words: Patient, outpatient, satisfaction, hospital.

INTRODUCTION
Growing demand for health care, rising costs,
constrained resources, and evidence of variations in
clinical practice have increased interest in measuring and
improving the quality of health care in many countries of
the world (Campbell et al., 2000). Avedis Donabedian
described quality in three dimensions (structures,
processes, and outcomes) which are important for the
determination of clients’ satisfaction, which is by far an
indicator of quality of service (USA Institute of Medicine,

2001). Therefore, the level of patients’ satisfaction is one
among the mechanisms used in assessing the quality of
health care services (Aldebasi and Ahmed, 2011) and
addressing patients’ expectations was found to be
associated with high client satisfaction and better health
outcomes (Ruiz et al., 2007; McKinley et al., 2002;
Williams et al., 1995). But, patients' perceptions about
health care systems seem to have been largely ignored
by health care managers in developing countries (Yildlz
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and Erdogmus, 2004) and clinicians lack both awareness
and adequate training to address patients’ expectations
(Rozenblum et al., 2011). It is inherently problematic to
link outcome and patient satisfaction. One reason is that
a particular course of treatment may take weeks or even
months to resolve into “cure,” whereas satisfaction
surveys are mostly conducted immediately after
treatment service use or discharge.
According to the current health tier system of Ethiopia,
hospitals in the country are categorized into three groups.
The first categories of hospitals are primary hospitals
which serve a catchment population of 60,000 to 100,000
each. General hospitals which serve 1 to 1.5 million
people constitute the second categories. Hospitals like
Hawassa University Teaching hospital constitute the third
category (specialized hospitals) which serve 3.5 to 5
million people each (Ethiopia Health Sector Development
Program IV, 2010).
The aim of this study is to assess the level of patients’
satisfaction with outpatient health services and factors
associated with it in Hawassa University Teaching
Hospital. Hence, this study can contribute to the delivery
of evidence based information which can be used by
stakeholders aiming at improving quality of hospital
services in Ethiopia and other low and middle income
countries.
MATERIALS AND METHODS
Study setting
The methods and materials and references part are typed in small
fonts. Would you reconsider these parts and make the size of fonts
similar. Hawassa University Teaching Hospital is found in the
Southern Nations Nationalities and People’s Region State
(SNNPRS), Ethiopia. The teaching hospital is located in Hawassa
city, the capital city of SNNPRS, Ethiopia which is 273 km far from
Addis Ababa. The teaching hospital is established and started its
activities in 2005, serving a catchment population of 5 million. The
hospital was selected purposively since it is the largest hospital in
the region which provides a range of services in its outpatient and
inpatient units.
Study design and population
A cross-sectional study which deployed interviewer administered
questionnaires was carried out to assess the level of patients’
satisfaction with outpatient services. Stable patients who received
care from four main outpatient clinics (medical, surgical,
obstetrics/gynecology, and pediatrics) in June, 2011 were the study
subjects of the study. For pediatric age group patients, adult
caregivers who accompanied them were used as respondents.
Sample size and sampling
A single population proportion sample size determination formula
was used with the following assumption: Proportion of patients
satisfied with hospital care services to be 54%, according to a study
done in Eastern Ethiopia (Abdosh, 2006), margin of error of 0.047,

non response rate of 10%, and the desired confidence level of 95%.
Thus the final sample size calculated was 475. Allocation of
samples into outpatient departments was done proportionately. The
proportionate allocation was done by considering the average
number of patient flow of the four departments in the same month
of the preceding year (June, 2010) and the month prior to the actual
data collection period (April, 2011). A systematic random sampling
method which used patients’ registration book as a sampling frame
was employed to select respondents.

Study variables
Dependent variable
Patients’ satisfaction was the independent variable of this study.
Patients’ satisfaction was assessed using a Likert scale to identify
the level of satisfaction respondents claimed. The options were:
very satisfied, satisfied, neutral, dissatisfied, and very dissatisfied.
In this study patients who have reported to be satisfied and very
satisfied were considered as satisfied whereas those who reported
to be neutral, dissatisfied and very dissatisfied were considered as
unsatisfied.

Independent variables
In this study, socio-demographic characteristics (age, religion,
marital status, level of education, occupation, estimated monthly
income), outpatient service related characteristics (length of stay in
the hospital, amount of payment paid, comfortableness of waiting
areas, existence of good dialogue with service providers, availability
of required medical services and drugs, presence of privacy in the
clinics, and favorability of conditions to ask questions) were the
independent variables.
Data collection
Exit interviews of patients were conducted in four confidential
rooms using a structured and pre-tested questionnaire. Data were
collected by literate and trained data collectors who were not health
professionals to minimize the risk of information bias.
Statistical analysis
Data were entered using EPI INFO software version 3.5.1 and
analyzed using statistical package for social sciences (SPSS) 18.
Both descriptive and analytical statistical procedures were
employed. Univariate, bivariate and multivariate logistic regressions
with odds ratios along with the 95% confidence intervals were used
to ascertain the association between covariates and the dependent
variable. The Cornfield approximation was used for calculating the
95% confidence intervals (CI) for the odds ratio (OR). A logistic
regression was carried out to determine the adjusted effect of each
factor on patients’ satisfaction. Variables with more than two
categories were entered in the model in the form of two "indicator"
contrasts comparing each category to the first group as a reference.
A backward stepwise procedure based on the likelihood ratio was
used to select the variables included in the final model. The
significance for variable removal and entry was set to 0.10 and
0.05, respectively. The Hosmer and Lomeshow test was used to
check the goodness-of-fit of the model. Odds ratios and 95%
confidence intervals were derived from each variable coefficient in
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the final model. The significance of each coefficient was tested by
the Wald test, and statistical significance was considered at p <
0.05.

Ethical considerations
Ethical clearance was obtained from the Institutional Review Board
of College of Medicine and Health Sciences, Hawassa University.
Oral informed consent was secured from all respondents.

RESULTS
Socio-demographic characteristics of respondents
A total of 452 study participants were included in the
study, this makes the response rate of the study 95.2%.
Majority (56.6%) of the respondents were from Hawassa
city and the remaining (43.4%) were from outside
Hawassa city. Concerning religion of respondents, 39.2
and 36.1% of the respondents were Protestant Christians
and Orthodox Christians, respectively. With regards to
educational status of respondents, 13.5% of them were
not able to read and write and 31.9% have attended
college level and/or more level of education. More than
three-fifth (62.8%) of the respondents were married
whereas nearly one-fourth (23.9%) of the respondents
were students by occupation followed by government
employees (17.5%) and farmers (17%). The self reported
median (IQR) monthly income of the respondents was
500 (200 to 1000) Ethiopian Birr, and 45.5% of them
estimated their average monthly income to be less than
650 Ethiopian Birr (Table 1).

Means of transport used and estimated time taken to
arrive at the hospital
Nearly one-third (66.4%) of respondents used public
transport such as bus, taxi, and three wheel vehicles to
come to the hospital. As to how the patients visited the
hospital, 57.5% of them visited the hospital by their
personal decision and 29.6% of respondents came after
referral from another health institution. As the time taken
to arrive at the hospital is concerned, 73% of the
respondents took one hour or less to arrive at the hospital
(Table 2).

Departments visited, and resources spent (time and
money) in the hospital by respondents
Among the total respondents, 35.2 and 31.9% visited the
medical and surgical outpatient departments of the
hospital, respectively. The remaining 17.3 and 15.7% of
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respondents visited the gynecologic/obstetrics and
pediatrics departments, respectively. Respondents were
asked to estimate the amount of time they spent to use
various hospital services to determine the total waiting
time. Nearly one-third (32.7%) of patients waited for more
than 90 min to enter to the outpatient departments after
they have gone through the registration process. The
estimated median (IQR) time respondents claimed to
have spent waiting to enter the outpatient departments
was calculated to be 60 (25 to 120) min. Among the total
respondents, 50.5% had a length of stay of more than
two hours in the hospital, and the estimated median
(IQR) length of stay in the hospital was found to be 125
(60 to 219) min (Table 3). Based on the respondents’
rating of the length of stay they had to receive care, the
length of stay was reported to be very long by more than
one-fourth (26.3%) of respondents. On the other side,
37.4, 21.7 and 13.9% of the respondents reported the
length of stay in the hospital to be long, fair and short,
respectively (Table 3). As shown in Table 3, among the
total respondents, 369 (83.2%) have paid for services
and the median (IQR) amount of money paid was 67
(42.3 to 111) Birr. This payment may be for registration,
drug, treatment procedures, laboratory investigation or
any of the combinations. As to the patients’ perception
towards the amount of payment requested by the hospital
for the aforementioned activities/services, 44.7 and 1.6%
of the respondents rated the payment to be fair and very
expensive, respectively.
Friendliness of outpatient services and availability of
advised medical services or drugs in the hospital
Nearly 86% of respondents reported the outpatient
department they visited to be convenient to ask
questions. Furthermore, the setup in which outpatient
services were provided was claimed to maintain the
privacy of patients by 81% the respondents and 92.7% of
respondents declared to have had a good dialogue with
outpatient service providers (Table 4). A scale (very
politely, politely, neither politely nor impolitely, impolitely,
and very impolitely) was used to assess the degree of
politeness/impoliteness of outpatient service providers
who served the respondents. Thus, 15.7 and 69.7% of
respondents described outpatient service providers as
very polite and polite during service provision. The
remaining 10.8, 3.1 and 0.7% of respondents described
outpatient service providers as neither polite nor impolite,
impolite, and very impolite, respectively. Among the total
patients interviewed, 71.2% reported to have got all
ordered services from the hospital (laboratory tests,
diagnostic services and drugs). Exactly 92.5 and 87.6%
of the respondents wish the hospital for their future visit
and would like to recommend the hospital to their friend
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Table 1. Socio-demographic characteristics of outpatient service users,
Hawassa University Teaching Hospital, Hawassa, 2011.

Variables
Place of residence
Hawassa city
Out of Hawassa city≤50 km
Out of Hawassa city > 50km
Total

Frequency (%)
256 (56.6)
74 (16.4)
122 (27.0)
452 (100.0)

Religion
Protestant
Orthodox
Muslim
Catholic
Others
Total

177 (39.2)
163 (36.1)
90 (19.9)
7 (1.5)
15 (3.3)
452 (100.0)

Marital status
Married
Single
Widowed
Divorced
Total

284 (62.8)
154 (34.1)
8 (1.77)
6 (1.33)
452 (100.0)

Educational status
Not able to read and write
Able to read and/or write
Grade 1 – 6
Grade 7 – 12
College and above
Total

61 (13.5)
14 (3.1)
82 (18.1)
151 (33.4)
144 (31.9)
452 (100.0)

Occupation
Housewife
Merchant
Government employee
Private employee
Student
Farmer
Others
Total

74 (16.4)
49 (10.8)
79 (17.5)
36 (8.0)
108 (23.9)
77 (17.0)
29 (6.6)
452 (100.0)

Estimated average monthly income (n=367)
< 650 birr
≥ 650 birr
Total
Median (IQR)

167 (45.5)
200 (54.5)
367 (100.0)
500 (200 - 1000)
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Table 2. Pre-outpatient service use characteristics of respondents, Hawassa
University Teaching Hospital, Hawassa, 2011.

Variables
Mode of transport used to arrive at the hospital
Walking
Private vehicle
Public transport
Others
Total

Frequency (%)
32 (7.1)
117 (25.9)
300 (66.4)
3 (0.7)
452 (100.0)

How respondents visited the hospital
Came after referral
Came upon recommendation from friend or relative
Came due to emergency
Came upon personal decision
Others
Total

134 (29.6)
47 (10.4)
9 (2.0)
260 (57.5)
2 (0.4)
452 (100.0)

Time taken to arrive at the hospital (in minutes)
≤ 60
60-120
121-240
>240
Total

330 (73.0)
43 (9.5)
29 (6.4)
50 (11.1)
452 (100.0)

or relative, respectively (Table 4).
Patients’ satisfaction with outpatient services
Among the total respondents, 80.1% were found to be
satisfied (those who reported to be very satisfied and
satisfied) with the outpatient services of the hospital
whereas the remaining 19.9% were dissatisfied. Level of
satisfaction by fully exhausted scales showed that 11.7,
68.4, 2.4, 12.2, and 5.3% of respondents reported to be
very satisfied, satisfied, neutral, dissatisfied and very
dissatisfied, respectively (Table 4). Binary and multiple
logistic regressions were performed to identify factors
associated with patients’ satisfaction using different
covariates. As depicted in Table 5, respondents who
claimed to have had a long stay in the hospital were
found to be more satisfied than those who claimed to
have had a very long stay (AOR = 4.54, 95% CI: 2.38,
8.65). On the other hand, respondents who did not get all
the required items/services from the hospital were less
satisfied than their counterparts (AOR = 0.78, 95% CI:
0.41, 0.96). Besides, respondents who did not report the
presence of adequate privacy in the clinic they visited
were less likely satisfied with the outpatient service they

received (AOR = 0.52, 95% CI: 0.27, 0.78). Absence of
good dialogue with outpatient service providers was also
found to be negatively associated with respondents’
satisfaction (AOR = 0.28, 95% CI: 0.12, 0.41).
Sociodemographic factors, perceived comfortableness of
the hospital’s waiting area, and cost of services were not
found to affect the satisfaction status of respondents
(Table 5).

DISCUSSION
The results of this study showed that 80.1% of patients
were satisfied with the outpatient health service they
received. Patients’ satisfaction was associated with
length of stay to receive care, presence of good dialogue
with service providers, maintenance of privacy during
care, the favorability of situations to ask questions, and
availability of required services. Most of these variables
were also found to be determinants of patient satisfaction
in studies carried out in Thailand (Net et al., 2007) and
Tanzania (Muhondwa et al., 2008). But sociodemographic characteristics were not found to be associated
with patients’ satisfaction. This finding is in agreement
with the finding of a study carried out at Calabar Teaching
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Table 3. Outpatient departments visited and resources spent by respondents, Hawassa University Teaching Hospital.
Hawassa, July 2011.

Variables
Outpatient department visited
Internal medicine
Surgery
Gynecology/obstetrics
Pediatrics
Total
Time taken to get entered into outpatient clinics (in minutes)
< 15
15-30
31-60
61-90
> 90
Total
Median (IQR)

Frequency (%)
159 (35.2)
144 (31.9)
78 (17.3)
71 (15.7)
452 (100.0)
†

Length of stay in the hospital for outpatient service use (in minutes)
< 60
61-120
121-180
> 180
Total
Median (IQR)
Respondents’ rating of length of stay in the hospital
Very long
Long
Fair
Short
Very short
Total
Total amount of money paid for services (in Ethiopian birr) (n=376)
< 20
20-70
> 70
Total
Median (IQR)
Respondents’ rating of the amount of money paid for services in the hospital (n=376)
Very cheap
Cheap
Fair
Expensive
Very expensive
Total
†

Non paying patients and fee waived services

61 (13.5)
111 (24.6)
118 (26.1)
14 (3.1)
148 (32.7)
452 (100.0)
60 (25-120)

107 (23.7)
117 (25.9)
78 (17.3)
150 (33.2)
452 (100.0)
125 (60-219)

119 (26.3)
169 (37.4)
98 (21.7)
63 (13.9)
3 (0.7)
452 (100.0)

45 (12.0)
149 (39.6)
182 (48.4)
376 (100.0)
67 (42.3–111)

20 (5.3%)
149 (39.6%)
168 (44.7%)
33 (8.8%)
6 (1.6%)
376 (100.0)
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Table 4. Outpatient service characteristics and perceptions of respondents, Hawassa University Teaching Hospital.
Hawassa, July 2011.

Variables
The environment was convenient to ask questions
Yes
No
Don’t know/no response
Total

Frequency (%)
388 (85.8)
60 (13.3)
4( 0.9)
452 (100.0)

Patient’s privacy was maintained in the outpatient department
Yes
No
Total

368(81.4)
84(18.6)
452 (100.0)

Had good dialogue with outpatient service provider
Yes
No
Don't know/no response
Total

419(92.7)
25 (5.5)
8(1.8)
452 (100.0)

Politeness of outpatient service providers
Very polite
Polite
Neither polite nor impolite
Impolite
Very impolite
Total

71 (15.7)
315 (69.7)
49 (10.8)
14 (3.1)
3 (0.7)
452 (100.0)

Have got all ordered diagnostic or laboratory tests and/or drugs from the hospital
Yes
No
Total

322(71.2)
130( 28.8)
452 (100.0)

Wish the hospital for future visit
Yes
No
Total

418(92.5)
34(7.5)
452 (100.0)

Would like to recommend this hospital for a friend or relative
Yes
No
Total

396(87.6)
56(12.4)
452 (100.0)

Satisfaction with outpatient services
Very satisfied
Satisfied
Neutral
Dissatisfied
Very dissatisfied
Total

53 (11.7)
309 (68.4)
11 (2.4)
55 (12.2)
24 (5.3)
452 (100.0)
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Table 5. Factors affecting respondents’ satisfaction with outpatient services, Hawassa University Teaching Hospital. Hawassa, July 2011.

Explanatory characteristics

Satisfaction status
Satisfied
Unsatisfied

COR (95% CI)*

AOR (95% CI)*

†

Respondents’ rating of the amount of
money they paid for services
Very cheap
Cheap
Fair
Expensive
Very expensive

17
124
134
21
4

3
25
34
12
2

1.00
0.86 (0.24, 3.21)
0.69 (0.19, 2.51)
0.31 (0.08, 1.28)
0.35 (0.04, 2.87)

0.51 (0.11, 2.49)
0.47 (0.10, 2.26)
0.35 (0.06, 1.96)
0.52 (0.03, 8.10)

Respondents’ rating of length of stay in the
hospital
Very long
Long
Fair
Short
Very short

66
143
91
59
3

53
26
7
4
0

1.00
4.42 (2.54, 7.68)**
10.44 (4.46, 24.4)**
11.85 (4.04, 34.71)**
-

4.54 (2.38, 8.65)**
11.09 (3.87, 31.77)**
36.07 (4.55, 285.98)**
-

Patients’ perception of the waiting area
Very comfortable
Comfortable
Uncomfortable
Very uncomfortable
Not applicable

7
311
37
2
5

1
66
17
5
1

1.00
0.67 (0.08, 5.56)
0.31 (0.04, 2.73)
0.06 (0.01, 0.82)
0.71 (0.04, 14.33)

2.91 (0.25, 34.30)
1.76 (0.13, 23.31)
0.28 (0.01, 6.17)
1.97 (0.07, 52.97)

Had good dialogue with outpatient service
provider
Yes
No
Don’t know

349
11
2

70
14
6

1.00
0.16 (0.07, 0.36)
0.07 (0.01, 0.34)

0.28 (0.12, 0.41)**
0.12 (0.05, 0.39)**

Have got all ordered services or drugs
from the hospital
Yes
No

266
96

56
34

1.00
0.59 (0.37, 0.97)

0.78 (0.41,0.6)**

There was adequate privacy
Yes
No

309
53

59
31

1.00
(0.19, 0.55)

0.52 (0.27, 0.78)**

There was convenient environment to ask
question/s
Yes
No

324
38

64
26

1.00
0.29 (0.16, 0.51)

0.38 (0.17, 0.83)**

*p value<0.05**statistically significant, †controlled for age, marital status, educational status, occupation, average monthly income, residential place

Hospital in Nigeria (Udonwa and Ogbonna, 2012).
The level of patient satisfaction in this study is in
agreement with a study conducted in six regions of

Ethiopia (Bekele et al., 2008), and higher when compared
with other studies conducted in Eastern Ethiopia
(Abdosh, 2006), Jimma (Oljira and Gebreselassie, 2011),
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and Addis Ababa (Tateke et al., 2012), which revealed
level of patient satisfaction to be 54, 57.1 and 65.9%,
respectively. A systematic review made on measurement
of patient satisfaction with health care showed personal
contact and interview methods usually result in higher
recorded satisfaction than other methods (Crow et al.,
2002). Hence, similar condition might have happened
and inflate proportion of satisfied patients in this study.
Moreover, a high proportion of satisfied patients in this
study may not imply that the services rendered in the
outpatient departments were of high quality. This is
because patient satisfaction cannot show the real
treatment outcome, which is another indicator of quality
of health services (Yildlz and Erdogmus, 2004). Besides,
patients who did not claim the existence of a convenient
environment to ask questions and patients who did not
have a good dialogue with outpatient health service
providers were less satisfied. A study carried out in health
centers in central Ethiopia also revealed that good
dialogue and non-verbal communications to be predictors
of high degree of patients’ satisfaction (Birhanu et al.,
2010). This is also supported by a study conducted in
United Arab Emirates public hospitals which identified
perceived welcoming approach of service providers as a
significant determinant of patient satisfaction (Masood et
al., 2008).
Perceived long length of stay in the hospital negatively
affected patients’ satisfaction in this study. This is in
agreement with other studies conducted in outpatient
setups in Ethiopia (Abdosh, 2006; Tateke et al., 2012;
Oljira and Gebreselassie, 2010) and studies conducted in
inpatient setups in Vietnam (Thi et al., 2002). However,
studies of mental health services have found the opposite
to be true and those seem to be areas more likely
conditioned by a long stay (Rosenheck et al., 1997).
Mostly patients do not want to get partial service or
transfer somewhere else unless there is special personal
need (Mirzaei et al., 2013). The same is true in this study
where patients who did not get all required services or
drugs from the hospital were less satisfied than their
counterparts (AOR = 0.78, 95% CI: 0.41, 0.96). This
study assessed patient experiences in the hospital, which
definitely affects patient satisfaction. But a study done in
Norway showed it is not only patient-reported
experiences which affect patient satisfaction, but also the
fulfillment of expectations, which is distinct in its scope
(Bjertnaes et al., 2011).
High proportion of self-referred patients in this study is
due to the fact that the hospital is not operating as a full
blown referral hospital and it provides outpatient services
to patients coming without any referral slip. Besides, the
hospital is providing fee-waived outpatient health services
for students coming from government owned higher
institutions. These conditions may bias the patients’
evaluation of satisfaction with services rendered. Thus,
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this study is limited in measuring all possible factors
which can affect patients’ satisfaction with outpatient
health services and we recommend future studies to
address this gap and identify all possible predictors of
patients’ satisfaction so that appropriate remedies will be
undertaken by health managers and service providers.

Conclusion
This study revealed that satisfaction of patients with
outpatient health services is related to financial and
interpersonal factors. The interpersonal factors might
have happened due to the fact that there are student
medical practitioners providing services in the hospital
who do not have previous skill and experience of
handling patients. Thus, the interpretation of the findings
of this study may not apply to other non-teaching
hospitals. Health managers and service providers should
devise innovative ways to reduce waiting time, ensure
existence of good dialogue with patients, and maintain
privacy of patients in order to improve the level of
satisfaction of patients.
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