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Abstract
This analysis aimed to (i) report diseases of animals received at the Veterinary Teaching
Hospital, University of Mosul between years 2017 and 2019, and (ii) examine whether its
records can be used in studying the factors associated with different diseases. In this
analysis, medical records of 1,280 cases examined and diagnosed at the internal medicine
section and/or clinical pathology laboratory were used. Odds of diseases as a function of
different factors were modeled using conditional logistic regression. Results revealed that
the number of cases was increased in 2018-2019 compared to the previous academic year.
The minimum number of cases was received in autumn, and the maximum was in summer.
The most received cases were from areas located at the south inside Mosul city. The most
received cases were generally gastrointestinal disturbances, blood parasites, and respiratory
infections. Skin affections were also frequently received. Modeling diseases in ruminants
indicated that blood parasites infection were higher in old ages compared to younger, greater
in spring, summer, and autumn compared to winter, and more in city countryside compared
to its inside. Gastrointestinal parasites infection was greater in old ages compared to
younger, higher in summer compared to autumn, winter, and spring. Respiratory infections
were higher in young animals compared to older ages, and greater in summer compared to
autumn and spring. Enteritis of different causes was higher in young animals compared to
older ages, and greater in winter compared to summer. In conclusion, records of this hospital
are useful for studying animal diseases.
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cats, and poultry from different areas, majority from Mosul
and its countryside. These cases are examined, diagnosed,
and treated by the college faculty and trainee students. The
hospital uses traditional paper-based records to document
cases examined, diagnosed, and treated inside the hospital
building.
Different clinical cases are examined and diagnosed at
internal medicine section and/or clinical pathology
laboratory; however, only one study used records of the
hospital to investigate these cases in sheep and goats
(including 6,152 sheep and 397 goats) between January 2007
and October 2010 (1). In that study, the most frequent
infections were gastrointestinal disturbances, respiratory

Introduction
The Veterinary Teaching Hospital is one of essential
facilities operated by the College of Veterinary Medicine University of Mosul, Iraq, for training of fifth and fourth
years’ veterinary students. It was established in 1989 inside
the main campus of the University of Mosul, and included
five main sections including Internal medicine, clinical
pathology laboratory, surgery, theriogenology, and poultry
diseases, in addition to a pharmacy, lecture hall, and
administration room. The hospital works during the official
hours of the University of Mosul, and receives different
clinical cases of cattle, sheep, goats, buffaloes, horses, dogs,
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infections, and then skin affections, and there were
differences between sheep and goats in types of the infection
in different seasons of the year (for instance, the greatest
gastrointestinal parasites infections were reported in summer
in sheep, but in autumn in goats). Similarly, in that study, the
highest respiratory infections were reported in spring and
winter in sheep, but in autumn in goats. Nevertheless, more
detailed study is required to interpret such results. On the
other hand, cattle cases are considered the most cases
received at the hospital of interest; however, records of these
cases have not been studied. Several studies have reported
numerous infections in cattle, for instance gastrointestinal
parasites (2), blood parasites (3), and brucellosis (4).
Therefore, the objectives of the current epidemiological
analysis were to (i) report diseases of animals received at the
Veterinary Teaching Hospital - University of Mosul between
years 2017 and 2019, and (ii) examine whether its records
can be used in studying the factors associated with different
diseases.

were identified on a basis of mean of maximum and
minimum environmental temperatures (ºC) for each month
in Mosul city obtained from Iraqi meteorological
organization and seismology (station 608, Mosul). Seasons
included autumn (min 10-20°C, max 20-35°C; October and
November); winter (min <10°C, max <20°C; December,
January, February); spring (min 10-20°C, max 20-35°C;
March, April, May); and summer (min >20°C, max>35°C;
June, July, August, September). On the other hand,
geographical area of the owner was classified according to
their location to the pertinent hospital, and included:
countryside north, inside the city north, inside the city south,
and countryside south. In addition, sex of the animals
included male and female. Finally, age of the animals was
categorized into: (i) younger than 1-year-old and (ii) 1-yearold and older.
Statistical analysis
Frequencies and percentages of cases were calculated
according to the academic year, species of the animal,
season, and geographical area. On animal species level,
frequencies and percentages of cases were also calculated.
On the other hand, particular infections (including blood
parasites infection, gastrointestinal parasites infection,
respiratory infection, enteritis) in ruminants with sufficient
data for analysis were analyzed using the conditional logistic
regression to model the odds of these diseases as a function
of available epidemiological factors. A total of 17 horses was
not sufficient for such analysis, and data of dog and cats
included considerable missing, particularly for age,
prevented such analysis, too.
The conditional logistic regression process firstly
included stratifying and matching the infection (yes, no)
according to animal species (i.e., cattle, sheep, goats, and
buffaloes). Next, variable selection method was used as a
model building strategy (5) as the following: factors
associated with selected diseases were initially screened by
use of univariable conditional logistic regression to identify
variables for the multivariable analysis (i.e., variables with a
value of P ≤ 0.20). In this analysis, age was significantly
associated with sex (ꭓ2 p-value < 0.01). That is, the older age
group included more females as they are used in milk and
offspring production. In this study, age was considered most
biologically plausible variable; thus, variable for sex was not
considered
for
further
modeling.
Subsequently,
multivariable analysis was performed using a manual
forward selection technique by adding one variable at a time
and assessing the model goodness-of-fit using the likelihood
ratio test statistic. The odds ratio (OR) was used as an
epidemiologic measure of association between the factors
and studied diseases, where the OR of 1 indicated no
association, while the greater the departure of the OR from
1, the stronger the association was between the factor and the
disease (6). Factors retained in final models were examined
for confounding by assessing changes in OR (i.e., ≥20%) of

Materials and methods
Study animals
Records of 1,280 cases examined and diagnosed at the
internal medicine section and/or clinical pathology
laboratory of the Veterinary Teaching Hospital at the
University of Mosul were used in the current survey. Studied
animals were 652 cattle, 398 sheep, 70 goats, 29 buffaloes,
17 horses, 60 dogs, 46 cats, and 8 miscellaneous animals.
Pertinent animals were raised inside Mosul city and its
countryside.
Cases classification and identification
Cases were classified into 11 general types diagnosed
clinically or at the laboratory of the hospital, including: (i)
gastrointestinal disturbances, which included parasitic
infection, tympani, simple indigestion, acidosis, foreign
body syndrome, vagal indigestion, enteritis or
gastroenteritis, and stomatitis or pharyngitis; (ii) respiratory
infections either upper or lower part; (iii) blood parasites;
(iv) Abortion; (v) limbs affections including foot rot and
arthritis; (vi) mastitis; (vii) metabolic disorders including
parturient paresis and ketosis; (viii) skin affections including
dermatitis and different ectoparasites; (ix) nutritional
deficiency; (x) urinary tract infection; (xi) eye infection.
Miscellaneous affections that were not frequently received,
for instance snake bit and otitis media, were added as other
one type of cases.
Data collection
Hospital records were used to collect the following data:
academic year, season, geographical area of the owner, sex
and age of the animal. In this study, two academic years were
included: 2017-2018 and 2018-2019, where each started on
Oct. 1st and ended on Sept. 30th of the next year. Seasons
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the remaining variables in the model. In the final models,
variables with a value of P ≤ 0.05 (2-tailed) were considered
significant, and the adjusted OR and 95% confidence interval
were reported. Statistical analyses were performed using
STATA 13.0 (StataCorp, College Station, TX).
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The total number of cases was increased in the academic
year 2018-2019 compared to the previous one, and that
increase included all species of the animals (Figure 1). The
minimum number of cases was received in autumn, and the
number was increased in a linear mode to reach the
maximum in the summer in both academic years (Figure 2).
The most received cases were from areas located at the south
of the hospital inside Mosul city (Figure 3). The most
received cases were generally characterized by
gastrointestinal disturbances and infections, blood parasites
infection, and different respiratory infections (Figure 4).
Skin affections were also frequently received (Figure 4). On
animal species level, blood parasites infection were the most
frequent cases of cattle, gastrointestinal disturbances and
respiratory infections were the most continual cases of sheep
and goats, and gastrointestinal disturbances were the most
cases of buffaloes, horses, dogs and cats (Figure 5).
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Figure 2: Number of cases examined and diagnosed at the
internal medicine section and/or clinical pathology
laboratory of the Veterinary Teaching Hospital at the
University of Mosul between Oct. 1st, 2017 and Sept. 30th,
2019 according to the season.
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Figure 3: Number of cases examined and diagnosed at the
internal medicine section and/or clinical pathology
laboratory of the Veterinary Teaching Hospital at the
University of Mosul between Oct. 1st, 2017 and Sept. 30th,
2019 according to geographical area of the animal owner.
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Figure 1: Number of cases examined and diagnosed at the
internal medicine section and/or clinical pathology
laboratory of the Veterinary Teaching Hospital at the
University of Mosul between Oct. 1st, 2017 and Sept. 30th,
2019.
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Figure 4: Number of cases examined and diagnosed at the
internal medicine section and/or clinical pathology
laboratory of the Veterinary Teaching Hospital at the
University of Mosul between Oct. 1st, 2017 and Sept. 30th,
2019 according to the type of the infection or disturbance
regardless to the species of the animals.
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Figure 5: On animal level number of cases examined and diagnosed at the internal medicine section and/or clinical pathology
laboratory of the Veterinary Teaching Hospital at the University of Mosul between Oct. 1st, 2017 and Sept. 30th, 2019.
Table 1: Final conditional logistic regression model for
epidemiologic factors associated with blood parasites
infection in ruminants

Factors associated with blood parasites infection in
ruminants
The univariable analysis revealed that blood parasites
infection in ruminants was associated with age and sex of the
animals, season, and geographical area. The final model
indicated that the odds of blood parasites infection in
ruminants were two times higher in 1-year-old and older age
group compared to those younger than 1-year-old, adjusted
for season and geographical area (Table 1). Furthermore, the
odds of the infection were two to four times greater in spring,
summer, and autumn compared to winter; and two times
more in autumn, compared to spring and summer adjusted
for age and geographical area (Table 1). Moreover, the odds
of the infection were one and half times higher inside Mosul
city compared to its countryside areas adjusted for age and
season (Table 1).

Variable
Age
< 1-year-old
≥ 1-year-old
Season
Spring vs. winter
Summer vs. winter
Autumn vs. winter
Autumn vs. spring
Autumn vs. summer
Summer vs. spring
Geographical Area
South inside Mosul
North inside Mosul
North countryside Mosul
South countryside Mosul
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Adjusted
95%
Odds Confidence P-value
Ratio
Interval
2.22

1.55, 3.19

< 0.01

2.15
2.30
4.80
2.23
2.09
1.07

1.32, 3.51
1.45, 3.65
2.82, 8.17
1.45, 3.43
1.40, 3.11
0.77, 1.50

< 0.01
< 0.01
< 0.01
< 0.01
< 0.01
0.70

1.08
1.47
1.87

0.71, 1.65
1.05, 2.06
1.19, 2.93

0.71
0.03
< 0.01
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compared to those 1-year-old and older, adjusted for season
(Table 4). In addition, the odds of enteritis were two times
greater in winter compared to summer, adjusted for age
(Table 4), without statistical differences between infection
rates in summer, autumn, and spring.

Factors associated with gastrointestinal parasites
infection in ruminants
The univariable analysis indicated that gastrointestinal
parasites infection in ruminants was associated with age and
sex of the animals, season, and was higher in north
countryside area. The final model showed that the odds of
gastrointestinal parasites infection were four times greater in
1-year-old and older age group compared to those younger
than 1-year-old, adjusted for season and academic year
(Table 2). In addition, the odds of infection were higher in
summer compared to autumn, winter, and spring, adjusted
for age and academic year (Table 2), without statistical
differences between infection rates in autumn, winter, and
summer. Further, the infection was increased in 2018-2019
compared to the previous year (Table 2).

Table 3: Final conditional logistic regression model for
epidemiologic factors associated with respiratory tract
infection in ruminants

Age
≥ 1-year-old
< 1-year-old
Season
Summer
Autumn
Winter
Spring
Geographical Area
North inside Mosul
South inside Mosul
North countryside Mosul
South countryside Mosul

Factors associated with respiratory infection in
ruminants
The univariable analysis indicated that respiratory
infection in ruminants was associated with age and sex of the
animals, season, and was higher in south inside Mosul city.
The final model showed that the odds of respiratory infection
in ruminants were 3 times greater in younger than 1-year-old
compared to those 1-year-old and older, adjusted for season
and geographical area (Table 3). Moreover, the odds of the
infection were higher in summer compared to autumn and
spring, but not winter, adjusted for age and geographical area
(Table 3). The model revealed no significant statistical
differences in the infection between geographical areas
(Table 3).

Variable
Age
< 1-year-old
≥ 1-year-old
Season
Summer
Autumn
Winter
Spring
Academic Year
2017-2018
2018-2019

95%
Confidence
Interval

P-value

4.32

1.94, 9.63

< 0.01

0.27
0.31
0.41

0.12, 0.61
0.16, 0.58
0.24, 0.71

< 0.01
< 0.01
< 0.01

1.77

1.07, 2.92

0.03

3.29

2.32, 4.68

< 0.01

0.53
0.79
0.65

0.30, 0.95
0.50, 1.26
0.43, 0.97

0.03
0.33
0.03

1.58
1.06
0.87

0.99, 2.52
0.65, 1.73
0.47, 1.63

0.06
0.81
0.67

Table 4: Final conditional logistic regression model for
epidemiologic factors associated with enteritis in ruminants

Table 2: Final conditional logistic regression model for
epidemiologic factors associated with gastrointestinal
parasites infection in ruminants
Adjusted
Odds
Ratio

Adjusted
95%
Odds Confidence P-value
Ratio
Interval

Variable

Variable
Age
≥ 1-year-old
< 1-year-old
Season
Summer
Autumn
Winter
Spring

Adjusted
Odds
Ratio

95%
Confidence
Interval

P-value

6.26

3.67, 10.66

< 0.01

1.29
2.04
1.54

0.53, 3.14
1.01, 4.12
0.83, 2.85

0.58
0.05
0.17

Discussion
This study provided an overview about diseases and
disorders affect different species of animals in Mosul city,
Iraq and its countryside throughout records of the Veterinary
Teaching Hospital, University of Mosul. The study
examined exposure and risk factors associated with diseases
of interest. Potential confounding effects of such factors on
studied diseases were reduced by matching species of
animals and statistically controlling for factors that can affect
incidence of such diseases by use of multivariable modeling
procedure.

Factors Associated with signs of enteritis in Ruminants
The univariable analysis indicated that enteritis in
ruminants was associated with age and sex of the animals.
The final model revealed that the odds of enteritis in
ruminants were six times higher in younger than 1-year-old
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potential resistance that they have to such infection due to
passive immunity (8). On the other hand, the odds of the
infection were greater in spring, summer, and autumn
compared to winter; and higher in autumn, compared to
spring and summer. The activity of the vectors, i.e., ticks, is
increased in warm seasons, although hot and dry summer
allow only one life cycle of ticks (8). One reason that the
infection rate in autumn was higher than that for summer in
this study is that the infection was occurred in summer;
however, it was diagnosed in autumn as local owners of the
animals usually do bring their animals to the hospital when
the cases are exacerbated. On the other hand, the odds of the
infection were higher inside Mosul city compared to its
countryside areas. Potential reason for this difference is the
variation in animals’ husbandry between the areas which
could expose the animals in countryside to ticks. However,
this result requires more investigation.

Frequencies of the cases
The total number of cases reported in current survey was
increased in the academic year 2018-2019 compared to the
previous one. This increase might not mean more spread of
diseases between animals in the city, but it could be
attributable to return of more owners to their areas after the
military actions happed in the area between 2014 and 2017.
In a previous study used records of this hospitable between
2007 and 2010 (1), the total reported number of sheep and
goats was twice of what has been reported in this current
study for same species of animals. In this survey, the
minimum number of cases was received in autumn, and the
number was increased in a linear mode to reach the
maximum in the summer in both academic years. Summer of
the city is hot and dry, which constitutes a stress factor that
has negative impact of animals’ heath such as causing
metabolic changes, oxidative damage, and immune
suppression (7). Additional potential factor that can increase
incidence of diseases in summer, particularly blood
parasites, is increase of tick activity that can spread the
infection between animals (8). Current survey revealed that
the most received cases were from areas located at the south
of the hospital inside Mosul city. One reason to this result is
that the hospital of interest is located at the north part of the
city, which increased the possibility of receiving more
animals from the south of inside the city. However, the total
number of the cases was generally greater from areas at the
north of the city. A report of location of animals’ herds in the
area is important for control programs preparation and
implementation.
This survey indicated that the most received cases were
generally characterized by gastrointestinal disturbances and
infections, blood parasites infection, and different
respiratory infections. Skin affections were also frequently
received. This result is in line with what has been reported in
sheep and goats using records of the same hospital (1). It has
been indicated that gastrointestinal disturbances are the most
frequent cases that can a veterinarian see in the career (9).
Several studies reported different gastrointestinal
disturbances and infection in the animals in Mosul,
particularly gastrointestinal parasites in sheep (10), goats
(11), horses (12), buffaloes (13), and cattle (2,14). On the
other hand, blood parasites have been reported in different
animals including sheep (15), horses (16), goats (10), and
calves (3). In addition, different skin affections were
reported (11,17-19).

Factors associated with gastrointestinal parasites
infection in ruminants
The current study showed that the odds of gastrointestinal
parasites infection were greater in 1-year-old and older age
group compared to those younger than 1-year-old.
Literatures are varying in report of gastrointestinal parasites
according to age. For instance, no differences have been
reported in sheep and goats (20), and cattle and sheep (21).
Nevertheless, results of the current work is in line with what
has been reported in cattle and buffaloes that age group 1year and older show higher infection rate with
gastrointestinal parasites compared to those of younger than
1-year-old (22), in contrast to what has been found in goats
(23). On the other hand, the odds of infection were higher in
summer compared to autumn, winter, and spring. In addition,
no statistical differences were indicated between infection
rates in autumn, winter, and summer. The previous study
revealed that the infection of sheep and goats with
gastrointestinal parasites was high in summer (1). It is known
that the infectious stages require warm and dry season for
development (23). However, in study animals, the infection
could have been occurred in spring but diagnosed in summer;
as previously mentioned that local owners of the animals
usually do bring their animals to the hospital when the cases
are exacerbated. Low infection rate in autumn in current data
could be explained that the hot and dry summer reduced the
infection spread, while the cold weather of winter is
unfavorable for infectious stages development. More
investigations are required to study this pattern of infection
in local animals.

Factors associated with blood parasites infection in
ruminants
The current study indicated that the odds of blood
parasites infection in ruminants were two times higher in 1year-old and older age group compared to those younger than
1-year-old. It has been reported that blood parasitic infection
and its severity increase with the age, although young
animals are also susceptible to the infection, despite the

Factors associated with respiratory infection in
ruminants
In this study, the odds of respiratory infection in
ruminants were greater in younger than 1-year-old compared
to those 1-year-old and older. This infection pattern could be
attributable to the fact that the immune system of young
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animal is not fully developed against infections as that for
older animals which exposed to different infection and
developed different antibodies (24). This result is in line with
what was previously reported in sheep and goats using
records of the same hospital (1), although the two studies
vary in the method of categorizing the variable of age. On
the other hand, the odds of the infection were higher in
summer compared to autumn and spring, but not winter. The
stress of hot and dry environment of summer can decrease
the immunity of the animals, and the cold environment of
winter facilitates development of respiratory infections (24).
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محمـد أسامة دحل ،عمر خالد حمدون و عبيدة نزار عبد المنعم
فرع الطب الباطني والوقائي ،كلية الطب البيطري ،جامعة الموصل،
الموصل ،العراق
الخالصة
هدف التحليل الوبائي الحالي إلى (أ) بيان أمراض الحيوانات الواردة
إلى المستشفى التعليمي البيطري -جامعة الموصل خالل  2017إلى
 ،2019و (ب) دراسة إمكانية اعتماد سجّالت المستشفى في دراسة
العوامل المرتبطة باألمراض المختلفة .استخدمت في هذه الدراسة
معلومات  1,280حالة فُحِ صت وشُ ِ ّخصت في قسم الطب الباطني و/أو
مختبر التشخيصات المرضيةُ .جمِعت البيانات الوبائية من سجالت
المستشفى .استخدام االنحدار اللوجستي الشرطي لنمذجة أرجحية ارتباط
الحاالت المرضية بالعوامل المدروسة .أظهرت النتائج أن أعداد الحاالت
قد ازدادت في السنة الدراسية  2019-2018عن سابقتها ،وازدادت
ّ
خطي تدريجي ابتداء من الخريف لتبلغ أقصاها في
الحاالت بشكل
الصيف ،وكانت أكثر الحاالت من المناطق الواقعة جنوب المستشفى
داخل الموصل .مثّلت أكثر الحاالت بشكل عام اضطرابات الجهاز
الهضمي ،وطفيليات الدم ،وااللتهابات التنفسية ،كما تكررت اإلصابات
الجلدية أيضا .كشفت النتائج أن إصابة المجترات بطفيليات الدم أعلى في
األعمار الكبيرة مقارنة بالصغيرة ،وأعلى في الربيع والصيف والخريف
مقارنة بالشتاء ،وأعلى في مناطق خارج المدينة مقارنة بداخل المدينة.
كانت إصابة المجترات بطفيليات المعدة واألمعاء أعلى في األعمار
الكبيرة مقارنة بالصغيرة ،وفي الصيف أعلى من الخريف والشتاء
والربيع .وكانت اإلصابات التنفسية في المجترات أعلى في األعمار
الصغيرة مقارنة بالكبيرة ،وفي الصيف أعلى من الخريف والربيع .كما
كانت إصابة المجترات بالتهاب األمعاء وألسباب متعددة أعلى في
األعمار الصغيرة مقارنة بالكبيرة ،وفي الشتاء أعلى من الصيف .استنتج
التحليل الحالي أن سجالت المستشفى التعليمي البيطري التابع لجامعة
الموصل يمكن استخدامها في دراسة بعض الجوانب الوبائية المتعلقة
بأمراض الحيوانات المختلفة.
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