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Abstract

Background

Trachoma is the leading infectious disease that leads to blindness worldwide, especially in
developing countries. Though Ethiopia had targeted a trachoma elimination program by
2020, the problem worsens, particularly in the Amhara Region. Even though sustained inter-
vention measures are undertaken across the region, it is unclear why trachoma is still a sig-
nificant public health problem. So, this study assessed the prevalence of active trachoma
and associated factors among 1-9 years of age children from model and non-model kebeles
in Dangila district Amhara Region, Northwest Ethiopia.

Methods

A community-based comparative cross-sectional study was conducted from 20™ Septem-
ber 2019 to 29" October 2019. A multistage stratified random sampling technique was used
to reach 704 children from model and non-model kebeles. Samples were allocated propor-
tionally to model and non-model kebeles. A structured and pretested data collection tool and
observational checklist was used to manage the necessary data. Data were coded and
entered in Epidata version 4.6, and further analysis was done using SPSS version 20 soft-
ware. Bivariable and multivariable logistic regression analysis was employed to identify fac-
tors associated with active trachoma. Adjusted Odds Ratios (AOR), p-value, and respected
Confidence Interval (Cl) were used to report the findings.
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Results

Seven hundred four children were included in this study, with a response rate of 97.8%. The
overall prevalence of active trachoma was 6% (95% ClI: 4.5, 8.1). The prevalence of active
trachoma among non-model and model Kebele was not significantly different. Still, the prev-
alence of active trachoma among children from model Kebele were [4.5%, (95% CI: 2.4%,
7.1%)] relatively lower compared with non-model kebeles, [7.6%, 95% Cl: (4.9%, 10.9%)].
Moreover, not using latrine (AOR = 4.29, 95% CI: 1.96, 9.34), fly-eye contact (AOR = 2.59,
95% Cl: 1.11, 6.03), presence of sleep in eyes (AOR =2.46, 95% CI: 1.10, 5.47), presence
of ocular discharge (AOR =2.79, 95% CI: 1.30, 6.00), presence of nasal discharges (AOR =
2.67, 95% CI: 1.21, 5.90) and washing faces with soap (AOR = 0.22, 95% CI: 0.07, 0.69)
were found significantly associated with the prevalence of active trachoma among children
1-9 years old.

Conclusions

The prevalence of active trachoma in the model and non-model kebeles was high and did
not show a statistical difference. Attention to be given to latrine utilization, washing face with
soap, and other personal hygiene activities.

Introduction

Trachoma is a disease of the eye caused by infection with the bacteria Chlamydia Trachomatis
[1, 2]. Blindness from trachoma is an irreversible and endemic disease in 44 countries world-
wide [2]. Active trachoma causes follicular inflammation of the tarsal conjunctiva. Children
under nine years are the primary reservoir of the bacteria for active trachoma because active
trachoma prevalence decreases while aging increases [3, 4]. Model kebeles were set by the Ethi-
opian government’s five-year health sector strategic transformation plan to combat infectious
diseases, specially NTDS, including active trachoma [5]. A model kebele needs to be free from
open defecation, adequately constructed, utilized latrine, and improved personal and environ-
mental hygiene. Furthermore, improved school health where the residents meet the following
interrelated criteria as >80% of residents are model households, >85% of residents attended
facility-based delivery, >85% of residents owned improved latrines, and >85% of schools
become models [5].

Globally, around 50 million people are infected with trachoma, and 3 to 10 million people
are becoming blind due to the infection [6]. The annual economic loss due to trachoma-related
blindness and visual impairment was 2.9-5.3 billion US dollars [6, 7]. Nowadays, 40.6 million
people worldwide suffer from active trachoma, of which 77% are from 29 endemic African
countries, including Ethiopia [8]. Ethiopia, India, Nigeria, Sudan, and Guinea, account for
48.5% of the global burden of active trachoma [1]. In Ethiopia, trachoma is the second major
cause of blindness and the third major cause of low vision [9]. Despite the sustained effort that
excelled in stopping the problem, trachoma is still a significant public health problem in Ethio-
pia, with the peak prevalence in Amhara Region at 62.6% [10-12].

Several factors contribute to the occurrence of active trachoma. Evidence identified that
secretions around the eyes that attract flies, scarcity of water for personal hygiene, limited
access and utilization of latrines, overcrowded living conditions, close contact, and sleeping in
the same bed with infected persons increased trachoma prevalence [13-16]. The occurrence of
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active trachoma among 1-9 years of age-old children was also associated with different socio-
demographic characteristics like age, family size, sex status [16-18], educational level of the
household head, and household economic status [17, 18].

SAFE (Surgery, Antibiotics, Facial cleanliness, and Environmental improvement)-based
interventions have been implemented in endemic countries, including Ethiopia [19, 20]. Due
to that, the Dangila district graduated as free of trachoma four years ago by achieving < 5%
prevalence of active trachoma and stopping Mass Drug Administrations (MDA). Therefore,
the only intervention left for sustaining a < 5% prevalence of active trachoma is the F and E
components of the SAFE strategy by implementing health extension packages that substan-
tially affect maintaining lower trachoma prevalence in the district. However, evidence on the
effect of health extension packages on the prevalence of trachoma after stopping MDA in the
study area is limited [21]. Therefore, considering the problem and variability of risk factors,
this study aimed to assess the prevalence of active trachoma and associated factors among chil-
dren aged 1-9 years old in the health extension package non-model and model kebeles of Dan-
gila District in Ethiopia.

Methods
Study design, setting, and period

A comparative cross-sectional study was conducted in Dangila district from October to
November 2019. Dangila district is the 3" most populous and covers a large geographical area
among the twelve districts at Awi-zonal administration. Danglia district (woreda) is a part of
the Ambhara region and Awi zone and is located in the western part of Ethiopia. Furthermore,
it is found 78 km away from Bahir Dar regional city in the Southeast direction. The district
had six health centers and thirty-one health posts or kebeles. Of these, 15 kebeles were verified
as model kebele on the district transformation agenda by model kebele criteria. The rest 16 are
non-model kebeles [21]. The district’s projected total population based on the 2007 national
population census in 2020 is 154,876 and 35,786 households [22].

Study population

All children whose age was found in the range of 1-9 years old in the Dangila district were the
source population. Children aged 1-9 years living in the model and non-model kebeles were
included in this study. On the contrary, temporarily residing children were excluded.

Study variables

The outcome variable showed signs of active trachoma among children aged 1 to 9 years old.
The explanatory variables were age and sex of the child, residence, parental education, wealth
index, availability of latrine facility, type of latrine, latrine utilization, household size, source of
water, accessibility of water, the quantity of daily water used, presence of feces near the com-
pound, waste disposal sites, solid waste disposal methods, availability of livestock, frequency of
face washing, using soap for washing, discharge on the eye, facial cleanness and presence of
flies on a child’s face, knowledge of mothers about trachoma and number of under ten years
children.

Operational definitions

Active trachoma: The presence of Trachomatous inflammation—follicular or Trachomatous
inflammation- intense [6].
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Trachomatous inflammation -follicular (TF): The presence of five or more follicles in the
upper tarsal conjunctiva, each with at least 0.5 mm diameter in size [23].

Trachomatous inflammation- intense (TI):- is pronounced inflammatory thickening of
the upper tarsal conjunctiva that obscures more than half of the standard deep vessels [23].

Knowledge: assessed by developing trachoma transmission, prevention and control mea-
sures related questions. If the mother answered > 80% of knowledge-related questions, then
the mother classified as knowledgeable 50%-79% was reasonably knowledgeable. Less than
50% were classified as less knowledgeable [24].

Model kebeles: where the residents meet the following interrelated criteria as >80% of resi-
dents are model households, >85% of residents attended facility-based delivery, >85% of resi-
dents owned improved latrines, and >85% of schools become models [5].

Non-model kebeles:—The low performance of the five interrelated criteria, namely; model
HH (<80%), Facility delivery (<85%), improved latrine ownership (<85%), and model
schools (<85%)as well as for urban kebeles it includes model youth centers performance
(<85) [5].

Sample size determination and sampling procedures

The sample size was determined by using the second objective using factors significantly asso-
ciated with active trachoma by considering the following assumptions: 95% confidence level,
80% power of the study, two comparison groups population ratio 1:1, considering the avail-
ability of flies on the face children as significant determinants of trachoma and the proportion
in the exposed group was 45.9%, the proportion in the unexposed group was 29% with an
adjusted odds ratio (AOR) of 1.98 and design effect 2 [25]. The calculated sample size was 720
households with 1-9 years of age-old children, including a 10% non-response rate.

Multistage stratified sampling followed by a simple random sampling technique was used
to select kebeles and households. Stratification of the kebeles was done based on their model
and non-model kebele status. Of all kebeles in the district, 35% (5 kebeles in the model and
five kebeles in the non-model) were randomly selected. Those kebeles are Chara-01, Dubi,
Dimsa, and Affessa from graduated model kebeles; on the other way, Gumdri, Abadra, Misrak
Zelesa, Gissa Balegiziabher, and Dengeshita were selected randomly from non-model kebele
strata. Population proportion allocation was proposed to determine the required sample size
for each randomly selected kebele.

In a total of 2087 and 3049 households, at least one children were aged 1-9 years old in
model and non-model kebele, respectively. Households with children aged 1-9 years old were
selected using a systematic random sampling technique. To determine the interval of House-
holds in selected Kebele, the K™ interval value was used. Every 8™ and 5™ interval was used to
allocate the sample size to model and non-model kebeles, respectively. Before starting the sam-
pling, pen spiring was conducted to indicate the starting location of the village. Finally, one
child was selected using the lottery method when two or more children live in 1-9 years old
per a single household. Finally, 720 households were selected using a systematic sampling
technique.

Data collection tools and procedures

Data were collected using a pretested structured questionnaire, observational checklists, and
physical examination. The data collection tool was developed after reviewing other available
literature [8, 15, 24, 26-30]. The questionnaire had five parts: socio-demographic variables,
child behavioural factors, parents or caregivers’ knowledge, and environmental or household-
related variables. Firstly, the questionnaire was developed in English, translated into Ambharic
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(local language), and returned to English to check its consistency. Four trained public health
professionals who collected the household data had previous data collection experience. The
clinical assessment of active trachoma signs in each child was assessed by two TT-trained sur-
geon nurses using 2.5x loupes. The data collector documented the presence of any ocular or
nasal secretions and any fly-eye contact during data collection before clinical examination of
children’s eyes. Trained TT surgeon trachoma grader nurses examined both eyes for active tra-
choma signs using the WHO Trachoma Grading System [29]. The examiner cleaned his hands
with a disinfectant solution (alcohol) before making eye contact and examining the children.

Data management and analysis

The questionnaire was pretested using 5% of the total sample in another kebele which was not
included in the study, and the necessary amendments were done after the pre-test.

After the data collection, the information was reviewed, and incomplete questionnaires
were returned to the data collectors for revisiting the respondent and completion. Data were
coded and entered in Epidata version 4.6 and exported to SPSS version 20 for analysis.
Descriptive statistics were used to describe data. Principal Component Analysis(PCA) gener-
ated a wealth index and divided households into poor, medium, and high economic groups.

The sampling adequacy for PCA was assessed using Kaiser-Meyer-Olkin (KMO) statistics.
The KMO measures the adequacy of sampling thoroughly and the sampling adequacy for each
variable that indicates the proportion of variance the variables might be caused. Sampling ade-
quacy set at communality value > 0.5 with P-value > 0.05 and complex structure factor
(Eugene value) greater than one was considered [26]. Bivariate and multivariable logistic
regression analyses identified variables significantly associated with active trachoma. Model
fitness was checked using the Hosmer-Lemeshow test (P-value < 0.05). A backward stepwise
logistic regression model was used during multivariable logistic regression to control con-
founding effects. During bivariable logistic regression analysis, variables with a p-value < 0.25
were considered candidates for multivariable logistic regression analysis [27, 30]. Statistically
significant association of independent variable with dependent variable was declared at P-
value < 0.05.

Ethical considerations

Debre Markos University assessed ethics. An approval letter was obtained from the College of
Health Sciences Ethical Review Committee. Moreover, the support letter was secured from the
study setting, Dangila district Administrative and Health offices. The parents or guardians
were informed about the study’s purpose, and verbal informed consent was obtained before
data collection. Mothers or caregivers were also informed that they had the full right to discon-
tinue participating in the study. Confidentiality was ensured by omitting the name and ID of
the participants. A separated, secured, and conducive interview setting was selected. Each
respondent was assured that their information was confidential and used only for research.
Trachoma-infected children were referred to the nearest health facility.

Results
Socio-demographic characteristics of the respondent

A total of 704 children in the age range of 1 to 9 years completed their responses, providing a
response rate of 97.8%. Slightly more than half (55%) of the respondents were from the model
kebeles. The mean (+ standard deviation (SD)) age of children was 4.8 (+2.3) years and 4.0
(£2.2) years old from model and non-model kebeles, respectively. The proportion of female
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Table 1. The respondents’ socio-economic and demographic characteristics from model and non-model kebele of Dangila district, northwest Ethiopia, 2019

(n=704).
Characteristics Kebele category Totally Chi-square
Model Kebele Non-model kebele
(n=352) (n=352)
No % No % P-value
Sex Male 167 47.4 170 483 337 47.9 0.763
Female 185 52.6 182 51.7 367 52.1
Education status of a child Not attended 246 69.9 281 79.8 527 74.8 0.002
Primary 106 30.1 71 20.1 177 252
Education status of mothers No formal education 265 75.3 292 83 557 79.1 | 0.085
Primary & above 87 24.7 60 17 147 20.9
The educational level of husbands No formal education 203 64.3 254 75 457 69.8 0.025
Primary and above 113 35.7 85 25 198 30.2
T ——
Children’s age 1-5 years 215 61.1 261 74.1 476 67.6 0.001
6-9 years 137 38.9 91 25.9 228 324
e —
Age of mothers or caregivers <29 50 14.2 107 304 157 223 0.001
30-44 251 71.3 223 63.4 474 67.3
45-59 51 14.5 22 6.2 72 10.4
.. g
Family size <5 220 62.5 169 48 389 55.3 0.001
>5 132 37.5 183 52 315 44.7
.. g
Sleeping in the same bed Yes 142 42 265 45.4 407 57.8 0.001
No 210 58 87 54.5 297 422
T ——
Wealth index Poor 113 32.1 120 34.1 233 33.1 0.001
Medium 99 28.1 137 38.9 236 335
Higher or rich 140 39.8 95 27 235 334
S ——
Residence Urban 71 20.2 12 3.4 83 11.8 0.001
Rural 281 79.8 340 9.6 621 88.2

https://doi.org/10.1371/journal.pone.0268441.t001

children who participated in this study was 185 (52.6%) from the model and 182 (51.7%) from
non-model kebeles. The majority, 347 (98.6%) of the households, have two children, and 345
(98%) of them were from model and non-model kebeles. Regarding household economic sta-
tus, 140 (39.8%) of households in the model and 95 (27%) were in the high financial group
based on assets owned (Table 1).

Environmental and housing conditions of the households

Nearly all households had sanitation facilities in their compound. For instance, 97.8% and 96% of
model and non-model kebele households had latrine access. Of them, 98.6% from model kebele
and 72.7% from non-model kebele properly utilize latrine. However, human feces were detected
near 3.7% and 50.8% of households among model and non-model kebeles, respectively (Table 2).

Childhood behavioral factors

Of 704 children, 669 (95%) had a habit of face washing. In contrast, only fifteen 15 (4.3%) in
model and 20 (5.6%) in non-model kebeles had no tradition of washing their face regularly.
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Table 2. The households’ environmental and housing conditions in the model and non-model kebeles in Dangila district, northwest Ethiopia, 2019 (n = 704).

Characteristics Model Kebele (n = 352) | Non-model kebele Total Chi-square
(n=352)
No % No % No % P-value
Have latrine Yes 344 97.8 338 96 682 96.9 0.192
No 8 2.3 14 4 22 3.1
.|
Use latrine (n = 682) Yes 347 98.6 240 72.7 587 86.1 0.001
No 5 14 90 27.3 95 13.9
T EE——————
Presence of solid waste disposal pit Yes 228 64.8 195 55.4 423 60.1 0.011
No 124 35.2 157 446 281 39.9
/No jl24 /352 |17 J446 (281 /399 |
Water source Improved 336 95.5 317 90.1 653 93 0.006
Unimproved 16 4.5 35 9.9 51 7
- |
Water source distance in the yard 54 15.3 11 3.1 65 9.2
<30 minute 262 74.4 295 83.8 557 79.1 0.001
> = 30 minute 36 10.2 46 13.1 82 11.6
- |
Presence of liquid waste Yes 239 68 156 44 395 56.1 0.001
No 113 32 196 56 309 439
|
human faces near the house Yes 13 3.7 179 50.8 192 27.3 0.001
No 339 96.3 173 49.2 512 72.7

https:/doi.org/10.1371/journal.pone.0268441.t002

There is a difference between children’s model and non-model kebeles’ hygiene behavior,
especially facial hygiene. Similarly, 55.4%, 19.9%, and 29.7% of the children from the model
kebele were observed washing their faces once, twice and more than twice a day, respectively,
using soap. On the contrary, 73.5%, 17.5%, and 9% of the children from the non-model kebele
were presented with washing their faces once, twice and more than twice a day, respectively,
using soap (Table 3).

Prevalence of active trachoma

Of all 704 children examined for the presence or absence of trachoma in their eyes, 43 children
were positive for active trachoma. The overall prevalence of active trachoma was 6.1% (95%
CI: 4.5%, 8.1%). The prevalence found to be 4.5% (95% CI: 2.4%, 7.1%) in the model and 7.7%
(95% CI: 4.9%, 10.9%) in the non-model kebeles (Fig 1).

Factors associated with active trachoma

During the bivariate logistic regression, latrine utilization, residence, animal waste, solid waste
disposal pit, ocular discharge, nasal discharge, flies on the face, fly-eye contact, sleep on the
eye, antibiotics medication, and washing faces by soap were found to be a p-value less than or
equal to 0.25 and selected as a candidate for the final multivariable analysis. But, the other vari-
ables, such as socio-economic variables with a p-value > 0.25, are not selected for multivariable
analysis. During the multivariable logistic regression analysis, variables like the experience of
fly-eye contact, the presence of sleep in the eye, the presence of discharge on the eye, face wash-
ing with soap, and nasal discharge were significantly associated with the prevalence of active
trachoma.

The odds of having active trachoma among children (1-9) from households who did not
utilize latrine was 4.3 times higher than children from families using latrine (AOR = 4.3, 95%
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Table 3. Childhood behavioral factors in the model and non-model kebeles in Dangila district, northwest Ethiopia, 2019 (n = 704).

Characteristics Model Kebele Non-model kebele Total Chi-square
(n=352) (n=352)
No % No % No % P-value
Face washing regularly Yes 337 95.7 332 94.3 669 95 0.386
No 15 43 20 5.6 35 5
|
How many times wash your face per day? One 170 554 244 73.5 414 61.8
Twice 67 19.9 58 17.5 125 18.6 0.001
> twice 100 29.7 30 9 130 19.4
S EEE————————
Ocular discharge Yes 130 36.9 91 25.8 221 314 0.038
No 222 63.1 261 74.2 483 68.6
S EEE———————
Nasal discharge Yes 114 324 142 40.3 256 36.4 0.028
No 238 67.6 210 59.7 418 63.6
T EE———————————
Fly- eye contact Yes 144 40.9 186 52.8 330 46.9 0.001
No 208 50.1 166 47.2 374 63.1
T ——————————
Drying material use Regularly 9 2.6 7 2.1 16 24
Sometimes 89 26.4 87 26.2 176 26.3 0.923
Never 239 71 238 71.7 477 71.3
|
Flies observed on the face Yes 114 324 142 40.3 256 36.4 0.201
No 238 67.6 210 59.7 448 63.6
|
Use soap for face washing Yes 343 97.4 330 94 673 95.6 0.017
No 9 2.6 22 6 31 44
|
Sleep in the eye Yes 148 12 162 454 310 438 0.288
No 204 58 190 54.5 394 56.2
S E——————————
Azithromycin Rx status None 237 67.3 283 80.4 520 73.9 0.001
At least one time 115 32.7 69 19.6 184 26.1

https:/doi.org/10.1371/journal.pone.0268441.t003

n
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Fig 1. Prevalence of active trachoma among children aged 1-9 years from model and non-model kebele in Dangila

district, northwest Ethiopia, 2019.

https://doi.org/10.1371/journal.pone.0268441.9001
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CI: 2.0, 9.3). In the same manner, children who had fly-eye contact were three times

(AOR =2.6,95% CI: 1.1, 6.0) higher than children who had no fly-eye contact. Having an ocu-
lar and nasal discharge were 2.8 and 2.7 times higher to develop active trachoma than their
counterparts, as well as children’s who had a sleep (collection of crusted secretions in the can-
thus of the eyes) were 2.5 times more likely to develop active trachoma. Lastly, the odds of hav-
ing active trachoma among children (1-9) years old who had an experience of face washing
with soap were 77.9% lower than their counterparts (AOR = 0.2, 95% CI: 0.1, 0.7) (Table 4).

Discussion

In Ethiopia, trachoma is the leading infectious disease that causes blindness and death [1]. The
current study found that the overall prevalence of active trachoma infection among children
1-9 years old was 6.1% (95% CI: 4.5, 8.1%). The current study found comparable evidence
with a previous study conducted in the Dera district [10], Gondar Zuria District [31], North
and South Wollo Zones [32]. Furthermore, our study finding is lower than the previous find-
ings reported in Zala district [33], Leku town [17], Medawulabo [34], and Lemo district [35].
The lower prevalence in the current study might be due to the better implementation of the
SAFE strategy, such as A (antibiotics), F (facial cleanness), and E (environmental manage-
ment) components. The previous study in Zala district, Leku town, and Medawulabo reported
that about 85.6%, 59.0%, and 44.1% of children wash their faces regularly, respectively. How-
ever, in the current study, 95% of children washed their faces regularly every day. Moreover,
the discrepancy might be because the current study setting graduated from MDA four years
ago. Furthermore, environmental improvements in access to sanitation facilities and improved
water sources have an essential role in reducing active trachoma in the current study. How-
ever, the finding was higher than in previous studies conducted in the Casamance region of
Senegal and Ambhara region, Ethiopia, after implementing a three-year SAFE strategy [36, 37].

Furthermore, the prevalence of active trachoma in non-model and model and kebele differs
at 7.7% (95% CI: 4.9, 10.9) and 4.5% (95% CI: 2.4, 7.1), respectively, the difference was not sta-
tistically significant. This consistent finding might be because the two study settings have had
the same awareness and knowledge about trachoma signs, transmission mechanisms, and pre-
vention methods. About 99.4% of mothers who live in the model had information about tra-
choma, while approximately the exact figure (98.9%) of mothers residing in non-model kebele
had information about trachoma. Similarly, 38.9% and 32.9% of children’s mothers who live
in the model and non-model households had good knowledge about trachoma. Besides this,
the availability of latrines in both kebeles is nearly similar. Moreover, the similarity may be due
to children’s hygiene practices such as face washing and soap use in both kebeles.

The difference in model and non-model kebeles did not persist after multivariable analysis,
indicating that both areas require continued implementation of trachoma control interven-
tions to increase the prevalence under the elimination target of 5%. The lower-level maternal
education might also explain the difference. The educational status of mothers has played a sig-
nificant role in reducing trachoma prevalence as educated mothers had positive attention in
caring for and teaching their children about trachoma prevention mechanisms. On the other
hand, it may be due to the study conducted at the district discontinued MDA supplementation
four years ago.

After completing five annual MDA rounds, the pooled prevalence was higher than the 5%
criteria set under the WHO trachoma elimination program and impact surveys in five districts
in the Amhara region [38, 39]. This similarity may be due to the implementation of SAFE
interventions that results may help the district sustain a lower prevalence of active trachoma.

PLOS ONE | https://doi.org/10.1371/journal.pone.0268441 June 15, 2022 9/15


https://doi.org/10.1371/journal.pone.0268441

PLOS ONE

Prevalence of active trachoma and its associated factors among children of 1-9 years from model and non-model

Table 4. Regression analysis of associated factors of active trachoma among children aged (1-9 years) from Dangila district, northwest Ethiopia, 2019.

Characteristics Active trachoma (n = 704)
Present ‘ Absent | COR (95%CL) | AOR (95%CL)
Maternal education
Not formal Edu 37 520 0.60 (0.25, 1.45)
Primary and more 6 141 1
Children living place
Non-model kebele 27 (7.7%) 325 (92.3%) 1.75 (0.93, 3.30) 1.23 (0.96, 2.34)
Model kebele 16 (4.5%) 336 (95.5%) 1 1
Utilization of latrine (n = 682)
No 17 (17.9%) 78 (82.1%) 6.18 (3.10, 12.30) 4.29 (1.96, 9.34)**
Yes 20 (3.4%) 567 (96.6%) 1 1
Residence
Urban 2(2.4%) 81 (97.6) 2.86 (0.68, 12.06) 3.74 (0.72,19.37)
Rural 41 (6.6%) 580 (93.4%) 1 1
Animal faces
Yes 34 (8.6%) 361 (91.4%) 2.41(1.13,5.11) 2.07 (0.80, 5.37)
No 9 (3.8%) 230 (96.2%) 1 1
Solid waste disposal pit
Yes 17 (4%) 406 (96) 1 1
No 26 (9.3) 255 (90.7) 2.45 (1.30, 4.58) 2.06 (0.95, 4.48)
Ocular discharge
Yes 28 (6%) 206 (94%) 4.12 (2.16,7.89) 2.79 (1.30, 6.00)**
No 15 (12%) 455 (88%) 1 1
Nasal discharge
Yes 29(11.3) 227 (89.7) 3.96 (2.05, 7.65) 2.67(1.21, 5.90)"
No 14(3.1) 434(96.9) 1 1
Flies on face
Yes 28(11.9) 206(88.1) 4.12 (2.16, 7.89) 1.99 (0.83, 4.74)
No 15(3.1) 455(96.9) 1 1
Fly-eye contact
Yes 32(9.7%) 298(90.3%) 3.54 (1.76,7.15) 2.59(1.11, 6.03)*
No 11(2.9%) 363(97.1%) 1 1
Sleep on the eye
Yes 29 (9.4%) 281(90.6%) 2.80 (1.45, 5.40) 2.46 (1.10, 5.47)*
No 14 (3.6%) 380 (96.4%) 1 1
Antibiotics medication
None 3 (1.6%) 181(98.4%) 0.20 (0.06, 0.65) 0.30 (0.09, 1.06)
At least one time 40 (7.7%) 480 (92.3%) 1 1
Washing faces with soap
No 8 (25.2% 23 (74.2%) 0.158 (0.07, 0.38) 0.22 (0.07, 0.69)**
Yes 35 (5.2%.) 638 (94.8%) 1 1

Signifcant at P < 0.05
*P<0.01
**P<0.001.

https:/doi.org/10.1371/journal.pone.0268441.1004

The pooled prevalence was higher than the 5% criteria set under the WHO trachoma elimi-
nation program; the prevalence of active trachoma in non-model kebele was higher [40].
These might be due to the re-emergence of Chlamydia infection as the district discontinued

PLOS ONE | https://doi.org/10.1371/journal.pone.0268441 June 15, 2022 10/15


https://doi.org/10.1371/journal.pone.0268441.t004
https://doi.org/10.1371/journal.pone.0268441

PLOS ONE Prevalence of active trachoma and its associated factors among children of 1-9 years from model and non-model

MDA supplementation (the last rounds of MDA were conducted in the district four years later
in 2015). Such re-emergence in the communities is supported by previous studies conducted
in five districts in Ethiopia and reported that active infection re-emergence was 1.4% in
recently treated communities and 4.3% not treated communities [37].

In this study analysis, different factors have an association with active trachoma. Latrine uti-
lization, washing faces with soap, fly-eye contact experience, sleep in the eyes, discharge on the
eye and nose were variables found to be significantly associated with the prevalence of active
trachoma among children (1-9y rears) old. The probability of being infected with active tra-
choma was higher in children 1-9 years old who had ocular and nasal discharges than those
who had not. The finding is consistent with previous studies in Gambia and Tanzania [41],
southern and northern Wollo zone districts, and rural Ethiopia [32, 42]. This might be due to
the infected discharge from the nose and eye transmitting infection via fingers, flies, or fomites
[43, 44] and through direct contact with nasal and ocular secretions [45].

This study also revealed that children (1-9) who had fly-eye contact were more likely to risk
active trachoma than their counterparts. This finding is supported by the previous studies con-
ducted in Ankober district and rural Ethiopia [42, 46]. This may be due to sleep (collection of
crusted secretions in the canthus of the eyes) that is caused by due to secretion of ocular and
nasal discharge in the eye. This may be due to sleep in the eye and ocular and nasal discharge.
The presence of nasal and ocular secretions and crusts, which attract flies, leads to increased
fly-eye contact and an increased risk of trachoma infection [28, 33, 47, 48].

Not using a latrine can be considered an indicator of hygienic behavior. Children (1-9
years old) who lived in households that did not use latrines were more likely to be affected by
active trachoma. This finding aligns with a study conducted in the Gonji kolela, Baso-Liben,
and Ankober districts[46, 47, 49]. This could be due to practicing open defecation near the
house being a favorable environment for breeding Musca sorbents; these are a reservoir of the
causative agent, Chlamydia trachomatis, and an essential contributor to disease transmission.

This study also revealed that using soap for face washing is significantly associated with
reducing active trachoma prevalence. This finding is consistent with the previous studies in
Leku town and the Baso-Liben district [17, 47]. The possible explanation for this may be that
face washing with water and soap improves the facial cleanliness of the children, and their
faces should not receive eye-seeking flies, which reduces the risk of acquiring trachoma.

Conclusions

In this study, the prevalence of active trachoma among children 1-9 years old was 6% and had
not shown statistically significant variation between model and non-model kebeles. The preva-
lence of active trachoma among children 1-9 years old in the Dangila District was in line with
the WHO-recommended trachoma elimination program. Latrine utilization, using soap, the
experience of fly-eye contact, the presence of sleep, discharge on the eye and the nose were sig-
nificantly associated with the prevalence of active trachoma among children (1-9 years old).
Therefore, an intervention area needs to be improving personal hygiene-related activities such
as washing children’s faces thoroughly with soap, removing dirt (ocular and nasal discharge),
and eye sleeping from their faces. Significant emphasis on the use of sanitation services, espe-
cially on latrine construction and use, is also required to eliminate open defecation.

Limitation of the study

One of the strengths of this study is including large sample size. Moreover, this study investi-
gated children in the 1-9 year age group in accordance with WHO guidelines. It is possible
that the responses to the questionnaire might have social desirability bias and potential recall
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bias. However, many components such as environmental hygiene conditions, water source,
and facial hygiene were directly observed. The other limitation of this study was the lack of
qualitative components for triangulation.
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