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Abstract

Background
Data pertaining to epidemiology of oral health problems is important to understand the magnitude and
pattern of different oral and dental health morbidities. Hardly any information is available on the oral
morbidity prevalence in and around Ambo, the capital of West Shoa Zone Oromia Regional State,
Ethiopia.

Objective
This study was conducted to assess the magnitude, pattern and associated risk factors of oral health
problems in and around Ambo town, central Ethiopia.

Methods
The medical records of 3,451 patients who received oral health treatment in two government Hospitals,
Ambo General Hospital (AGH) and Ambo University Referral Hospital (AURH), and one Private Medium
Dental Clinic, was reviewed retrospectively. Each patient was subjected to oral and dental examination by
trained dentists. Data was extracted on the demographic characteristics of cases, the type of oral health
problem, presence or absence of comorbidities and chief compliant of each patient. The data was
summarized by descriptive statistics using proportions, mean and median. Chi-square test and univariate
analysis was also computed to identify the socio-demographic risk factors associated to oral health. P
value <0.05 was considered signi�cant.

Result
Majority of the study participants were males from the urban areas of Ambo town and the surrounding,
58.1% and 58.7% respectively. More than half, 58.1% of the clients reported that they had oral morbidity
secondary to dental caries followed by orofacial injuries 24.8% and periodontal diseases 10.8%. Oral
health problems secondary to dental caries and malocclusions were signi�cantly associated with urban
residency and older ages of the study participants (P<0.05). Dental caries related oral health problems
were common in females, whereas, orofacial traumas were common among male participants (P<0.05).

Conclusion
This study shows that oral health problem secondary to dental caries was the highest oral health
problems followed by orofacial injuries and periodontal diseases. This necessitates the need for oral
health system strengthening focusing on health promotion and expanding overall access to care.
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Background
Oral health problems include a wide range of acute and chronic clinical conditions, from dental caries or
periodontal diseases to oral cancer. Dental caries is the most common chronic disease worldwide and
constitutes a major global public health challenge. Acid produced by oral bacteria primarily by
Streptococcus mutans is responsible for distraction of the tooth surface (2). Initially, dental caries is
painless, and when carious erosion encroaches on the pulp reversible pulpitis results, which is
characterized by transient pain (1). If left untreated, pulpitis becomes irreversible and results in persistent
pain. If the process continues, Irreversible pulpitis can advance to apical periodontitis, and then to
abscess formation (1). The infection can even progress to involve the fascial spaces (space infection) of
the head and neck, representing a true medical emergency if the airway is compromised (3).

Periodontal disease often begins as gingivitis (i.e., in�ammation of the gums; and patients typically
present with swollen, erythematous gum tissue that bleeds easily with brushing or �ossing) (4).
Periodontitis results when the in�ammatory process progresses to the periodontal ligament and,
potentially, the supporting alveolar bone (4). Maxillofacial and traumatic dental injuries are common
occurrences that affect 20-30% of the permanent dentition worldwide, which often lead to esthetic,
functional, Psychological and social consequences (5). Maxillofacial and dental trauma results from
violence, fall down injuries, physical assault, and accidents involving road tra�c, sports, and
occupational hazards. Poor oral health has been associated with respiratory and cardiovascular
diseases, adverse pregnancy outcomes, and diabetes mellitus (6).

Globally, it is estimated that oral diseases affect approximately 3.5 billion people (7). Untreated dental
caries (tooth decay) in permanent teeth is the most common health condition according to the Global
Burden of Disease 2017 (8). More than 530 million children suffer from dental caries of primary teeth
(milk teeth) (9). Severe periodontal (gum) disease, which may result in tooth loss, is also very prevalent,
with almost 10% of the global population affected (9). Dental caries prevalence is less severe in most
African countries than in developed countries, but the high prevalence of untreated caries re�ects the
limited resources available and di�culties of access and affordability to essential oral health care
services (10). The prevalence of gingival in�ammation is highly prevalent in all age groups in several
African countries (10). The prevalence of maxillofacial trauma has increased in many countries, with a
wide variation of the incidence and high prevalence of traumatic dental injuries in primary and permanent
teeth (10).

According to WHO estimation, in Ethiopia 71% of the population are affected by oral health related illness
(11). In agreement with the estimation of the WHO, few studies conducted in northern (12) and
northwestern (13) Ethiopia reported high prevalence of tooth decay. However, additional and
comprehensive studies are needed in order to establish the realistic epidemiology of oral health-related
illness and its associated risk factors. In addition, there is lack of knowledge on oral care practices and
health care seeking behaviors of the Ethiopian society. Therefore, the present study was conducted in and
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around Ambo Town to investigate the epidemiology of oral health related illness and associated risk
factors.

Materials And Methods
Study setting and design

This study was conducted in Ambo town, West Shewa Zone of Oromia region, Ethiopia. The geographical
(Astronomical) location of Ambo town is approximately between 8o 56'30’’ N - 8o 59'30’’ N latitude and
between 37o47'30" E - 37o 55'15" E longitude. Ambo is the capital city of West Shewa Zone which is
about 114km away from Addis Ababa.

According to the data from a central statistical agency (CSA) 2009/2001, the total population of the town
accounts 67,514 of which male and female are 34,276 and 33,238 respectively. According to Ambo Town
Health O�ce 2021, there are two hospitals (General hospital and Referral), two health centers, twenty �ve
medium clinics and �ve medium dental clinics.

This study was conducted in the two major hospitals and in one private medium dental clinic in the West
Shoa Zone of Oromia Regional State situated in Ambo Town. Ambo University Referral Hospital and
Ambo General Hospital are currently providing Health services for more than two million people in the
surrounding. A study design which is retrospective longitudinal was used. The medical record of all
(3451) patients who visited the two government hospitals and one private medium dental clinic for oral
health problems between July 2019 and November 2020, was reviewed retrospectively. Data was
extracted on the demographic characteristics of cases, the type of oral health problem and patients’
reason for health facility visit.

Inclusion criteria

Medical record of all clients / patients who visited those three health facilities for oral and maxillofacial
complaints were included.

Exclusion criteria

The completeness of the log book was checked and patients’ record found to be incomplete was not
included in the analysis.

Data Analysis

The patient information was recorded using a standard checklist including all the information on the
patient log book and clinical charts. The data was analyzed using SPSS version 21 and the results was
summarized by descriptive statistics.

Result
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Socio-demographic characteristics of the study participants

Majority of the patients who visited the health facilities were from urban districts (58.7%, n=2024, 95%
CI=57.0-60.32). The mean age of the patients/clients was 28.51 (SD+/- 15.24) with a median of 25.00.
More than half, 1966 (57%) of the patients/clients were male (Table 1). 

Table 1
The socio-demographic characteristics of patients/clients who visited three health

facilities in West Shewa for Oral Health problems from July 2019 to November
2021.

Characteristics Frequency Percent (%) 95% CI

Health Facility      

Ambo General Hospital 1087 31.5 29.96 - 30.09

Ambo University Referral Hospital 1848 53.6 51.88 - 55.24

Milky Specialized Dental Clinic 515 14.9 13.75 - 16.16

Year      

2019 1296 37.6 35.95 - 39.21

2020 2154 62.4 60.79 - 64.05

Residence      

Urban 2024 58.7 57.0 - 60.32

Rural 1426 41.3 39.68 - 43.0

Gender      

Male 1966 57.0 55.31 - 58.65

Female 1484 43.0 41.35 - 44.69

Age in years      

<18 841 24.4  

19-29 1315 38.1 36.49 - 39.76

30-50 971 28.1 26.65 - 29.68

>50 323 9.4 8.41 - 10.38

About 3117 (90.3%) of the patients were free of underlining medical condition, and 3.7% of them were
Hypertensive and 3.3% of them were diabetic. Majority of the patients/clients (n=2348, 68.1%) visited the
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health facilities with a chief compliant of pain, and the second most common complaint was �ghting
injury (n=729, 21.1%).

Clinical diagnosis �ndings

Table 2 shows the list of different oral health problems identi�ed at the three health facilities in and
around Ambo Town. Oral health problem secondary to dental caries and injury related oral health
problems constituted the major oral health problems observed in and around the Ambo Town, sharing
(58.1%, 95% CI=56.5-59.8) and 24.8% (95% CI=23.4-26.2) of the total cases, respectively. Periodontal
problems were the third most frequently observed oral health problems (Table 2). 

Table 2
Oral health problems identi�ed at three health facilities at Ambo Town (2019-

2020)
Oral health problem reported Frequency (%) 95% CI

Oral health problems secondary to dental caries 2004 (58.1) 56.5-59.8

Injury related problems 854 (24.8) 23.4-26.2

Periodontal problems 374 (10.8) 9.9-11.9

Orthodontic Problems 57 (1.7) 1.2-2.1

Age estimation 26 (0.8) 0.5-1.0

Cyst 16 (0.5) 0.3-0.7

Prosthodontic problems 13 (0.4) 1.7-2.6

Teeth impaction 5 (0.1) 0.0-0.3

Others 72 (2.1) 1.7-2.6

No �nding 29 (0.8) 0.6-1.2

Association of the different oral health problems with potential risk factors

Table 3 shows the proportions of the different cases of oral health problems treated in three health
facilities at Ambo Town. There was statistically no difference (p<0.05) in the proportions of most of the
oral health problems diagnosed in 2019 and in 2020. But the proportion of individuals who visited the
health facilities for age estimation was signi�cantly (p<0.001) higher in 2020 than in 2019 (Table 3). 
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Table 3
Association of oral health problems with the time factor (year of occurrence) in and around Ambo district,

central Ethiopia
Clinical diagnosis Year Odd ratio

(95% CI)
χ2 p

value
2019 2020

Oral health problems secondary to
dental caries

737 56.87 1267 58.82 0.92 (0.80
– 1.06)

1.26 >0.05

Periodontal problems 150 11.57 224 10.40 1.13 (0.91
– 1.40)

1.15 >0.05

Orthodontic problems 27 2.08 30 1.39 1.51 (0.89
– 2.50)

2.37 >0.05

Injury related problems 323 24.92 531 24.65 1.02 (0.86
– 1.19)

0.03 >0.05

Cyst 5 0.39 11 0.51 0.75 (0.29
– 2.16)

0.27 >0.05

Age estimation 0 0 26 1.21 0 (0.0 –
0.21)

- <0.001

Teeth impaction 2 0.15 4 0.19 0.83 (0.16
– 3.57)

- >0.05

Prosthodontic problems 4 0.31 9 0.42 0.74 (0.25
– 2.29)

- >0.05

Others* 35 2.70 36 1.67      

No �nding 13 1.00 16 0.74      

The association of the location of the residence of the patients/clients with the proportions of the
occurrence of the different oral health problems is depicted in Table 4. According the univariate analysis,
oral health problems secondary to dental caries (chi-square (χ2) test = 15.46; p<0.001), orthodontic
problems (χ2 = 8.20; p <0.01), and injury related problems (χ2 = 8.20; p <0.001) were associated with the
location of the residence of the patients/clients. However, no association was observed between the
occurrence of periodontal problems and the location of the residence of the patients/clients. 
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Table 4
Association of oral health problems with the location of the residence of the patients in and around Ambo

Town, central Ethiopia
Clinical diagnosis Residence Odd ratio

(95% CI)
χ2 p

value
Urban
(n=2016)

  Rural
(n=1426)

  No. % No. %      

Oral health problems
secondary to dental caries

1281 63.29 723 50.70 1.68
(0.73 –
2.16)

15.46 <0.001

Periodontal problems 234 11.56 140 9.82 1.20
(0.97 –
1.50)

2.63 >0.05

Orthodontic problems 44 2.17 13 0.91 2.42
(1.31 –
4.45)

8.20 <0.01

Injury related problems 374 18.48 480 33.66 0.45
(0.38 –
0.52)

103.5 <0.001

Cyst 11 0.54 5 0.35 1.55
(0.54 –
4.04)

0.67 >0.05

Age estimation 14 0.69 12 0.84 0.82
(0.38 –
1.76)

0.25 >0.05

Teeth impaction 3 0.15 2 0.14 1.06
(0.22 –
5.97)

  >0.05

Prosthodontic problems 7 0.35 6 0.42 0.82
(0.41 –
3.31)

0.13 >0.05

Others 44 2.17 28 1.96      

No �nding 12 0.59 17 1.19      

The association of the ages of patients/clients with the different oral health problems is presented in
Table 5. The age of the patients was associated with the oral health problems secondary to dental caries
(χ2 = 58.2; p<0.001), periodontal problems (χ2 = 67.38; p<0.001), orthodontic problems (χ2 = 6.72; p<0.05),
injury related problems (χ2 = 49.60; p<0.001); age estimation (χ2 = 39.57; p<0.001), or with prosthodontic
problems (χ2 = 8.2; p<0.05). 
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Table 5
The association of the age of the patients with oral health problems recorded in three health facilities at

Ambo Town
Clinical
diagnosis

Age category χ2 P
value

>18 (n=841) 19-29
(n=1315)

30-50
(n=971)

>50 (n=323)

  No. % No. % No. % No. %    

Oral health
problems
secondary to
dental caries

400 47.56 829 63.04 587 60.45 188 58.20 53.76 <0.001

Periodontal
problems

59 7.02 121 9.20 120 12.36 74 22.91 67.38 <0.001

Orthodontic
problems

20 2.38 24 1.83 11 1.13 2 0.62 6.70 >0.05

Injury related
problems

277 32.94 307 23.35 219 22.55 51 15.79 49.
60

<0.001

Cyst 4 0.48 4 0.30 8 0.82 0 - 2.18 >0.05

Age estimation 20 2.38 4 0.30 2 0.21 0 - 39.57 <0.001

Teeth impaction 1 0.12 2 0.15 2 0.21 0 - 0.76 >0.05

Prosthodontic
problems

1 0.12 2 0.15 7 0.72 3 0.93 8.94 <0.05

Others 46 5.47 19 1.44 4 0.41 3 0.93    

No �nding 13 1.55 3 0.23 11 1.13 2 0.62    

Table 6 shows the association of sex of the patients with the oral health problems in health facilities at
Ambo. Sex of the patient was associated with the oral health problems secondary to dental caries (χ2 = 
49; p<0.001), periodontal problems (χ2 = 4.96; p<0.05), orthodontic problems (χ2 = 4.07; p<0.05), or injury
related problems (χ2 = 104.6; p<0.001). 
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Table 6
The association of the sex of patients with the oral health problems in three health facilities at the Ambo

Town
Clinical diagnosis Gender Odd ratio

(95% CI)
χ2 p

value
Male
(n=1966)

Female
(n=1484)

No. % No. %

Oral health problems secondary
to dental caries

1041 52.95 963 64.89 0.61 (0.53
– 0.72

49.54 <0.001

Periodontal problems 193 9.82 181 12.20 0.78 (0.63
– 0.98)

4.956 <0.05

Orthodontic problems 25 1.27 32 2.16 0.58 (0.34
– 1.00)

4.074 <0.05

Injury related problems 615 31.28 239 16.11 2.37 (2.00
– 2.81)

104.6 <0.001

Cyst 10 0.51 6 0.40 1.25 (0.45
– 3.39)

0.1994 >0.05

Age estimation 16 0.81 10 0.67 1.21 (0.55
– 2.55)

0.4707 >0.05

Teeth impaction 3 0.15 2 0.13 1.13 (0.23
– 6.39)

- >0.05

Prosthodontic problems 6 0.31 7 0.47 0.65 (.22 –
1.76)

0.6246 >0.05

Others 37 1.88 35 2.36      

No �nding 20 1.02 9 0.61      

Discussion
The present study identi�ed four major oral health problems, which include oral health problems
secondary to dental caries, orofacial injuries, periodontal maladies and malocclusions in and around
Ambo Town. These oral health problems could create short term and prolonged physical and
psychological discomfort to the patients. Among others, pain, tooth loss and infection were the most
common consequences of these oral health disorders, which can result in di�culties in chewing,
swallowing, and speaking. In addition, some of these oral health disorders could disturb the sleep and
productivity of patients. Distraction of the hard and soft tissues of the mouth can lead to long lasting
disability and in rare cases, to death.

The result of the current study showed that high percentage (58.1%) of the study individuals had
untreated dental caries; but earlier reports of untreated dental caries that were recorded by meta-analysis
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in Ethiopia (40.98%) (14) or East Africa (45.7%) (15) were lower than the percentage recorded by this
study. The high percentage of untreated dental caries in our study could be due to the fact that this study
focused on patients who attended the health care facilities for certain oral health compliant.

In this study, a higher proportion of dental caries was observed among urban residents, which is similar to
a previous study in Ethiopia (16). In contrast to these observations, higher proportion of dental caries
were observed in rural areas in a study conducted at Butajira, Ethiopia (17). The authors suggested that
less access to cariogenic foods as compared to the urban residence could be one of the reason for higher
incidence of dental caries in the study area.

According to this study, females are at increased risk of dental caries compared to males. Similarly, other
studies elsewhere have demonstrated that the percentage of dental caries were higher among women
than in men (18–20). This has been explained by a different salivary composition and �ow rate,
hormonal �uctuations, dietary habits, genetic variations, and particular social roles among their family
(18–20). On the other hand, Bogale et al., 2021, reported that there was no difference in male and female
regarding to dental caries experience (17).

The prevalence of oral health problems secondary to dental caries increased with age, which could be
due to further progress of the disease because of lack of treatment and the pattern of the condition is
also cumulative throughout life by its nature (21). This �nding is in line with result of the longitudinal
study that reported of the trajectory increment of dental caries as the age of the study participants
increased (22).

Untreated dental caries lead to the occurrence of acute apical periodontitis, irreversible pulpitis and acute
apical abscess. These disorders were the most frequent diagnoses of this study in patients with
untreated dental caries. This implies underutilization of oral health facilities and late presentation at the
facilities with resultant complication. Hence, public education is recommended so that the public get
knowledge on the need of regular dental care for prevention of dental caries as well as acquire knowledge
on the need to visit dental health care facilities for the treatment of dental caries. The other possible
reason for the observation of high percentage of dental caries could be limited access to dental care
services in terms of affordability and availability (23) particularly in rural population. Besides, in
developing countries, there is low oral health workforce, inadequate oral health facilities and most dental
clinics are located in urban areas; so rural people who need dental care may have to visit a dentist in
major neighboring cities (24).

Maxillofacial injuries and traumatic dental injuries are some of the most important emergency cases in
dental departments. This study revealed that injury related problems were the second most common oral
health problems in and around Ambo Town. Interpersonal violence (82%) was the most common cause
of dental trauma in the study area. This observation was similar with the observation of a study
conducted earlier in northwest Ethiopia (25). However, in contrast to the result of the present study, the
most common cause of dental trauma in Uganda was reported to be road tra�c accident (26); while
injury due to fall down was the major causes of trauma in Nigeria (27) and Kenya (28). In the present
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study, being a resident of rural district and having a gender male were signi�cantly associated with
prevalence of orofacial injuries. Besides it had a signi�cant association with age; as age increased the
occurrence decreased.

Periodontal disorders were observed in 10.6% of subjects, which is lower than the percentage of
periodontal disorders reported earlier from northwest Ethiopia (29), Addis Ababa (30) and Arsi (31). The
prevalence of periodontal disease was seen to increase as the ages of the study subjects’ increase.
Similar observations were made by other authors in previous studies (32, 33, 34). Nonetheless, age itself
does not affect the periodontal condition, rather it is the cumulative effect of untreated disease re�ecting
the effect of age on disease severity (35). Moreover, the result of the present study showed that females
were at increased risk of developing periodontal disease than males. Similarly, studies conducted in
northwest Ethiopia (36) and India (37) reported increase in the prevalence of periodontal disease in
females. This might be explained by hormonal changes during pregnancy and lactation which increases
the incidence of periodontal change.

This research has certain limitations which need to be acknowledged. Firstly, the study was conducted by
reviewing medical record of patients who visited health facilities. There could be possibilities of errors in
the records of the study subjects that may in�uence the analysis, results and conclusion of the study.
Secondly, the study was conducted on individuals who visited dental health care facilities for different
abnormalities related to the oral health. These subjects could not represent the general population as they
had at least one type of oral health problem. As the result, it was not possible to estimate the prevalence
of oral health problem in the study area. Estimating the prevalence of oral health problems in and around
Ambo District may contribute to inform policy makers in the region to design interventions and remedial
actions. To date, there are no comprehensive data on the prevalence of oral health problems and
associated factors in the region.

Conclusion
This study depicts that oral health problem secondary to dental caries was the highest oral health
problems followed by orofacial injuries and periodontal diseases. Therefore, Ministry of Health of the
country, along with dental associations of the country, ought to offer due attention to strengthen the oral
health programs which includes educational programs to children and periodic dental care for both
children and adults. In particular, Ministry of health should work on accessibility and affordability of oral
health care across the country.
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