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Prevalence of trachomatous inflammation-follicular <=

and associated factors among children aged 1-9
years in northeastern Ethiopia

Tadesse Altaseb'", Mistir Lingerew? and Metadel Adane? "

Abstract

Background Trachoma is the most prevalent eye disease in Ethiopia, especially among children aged 1-9 years

and continues to be a public health concern. Nevertheless, in Ethiopia’s rural Jamma district in South Wollo Zone

of Amhara Regional State, factors associated with trachomatous inflammation-follicular (TF) among children aged 1-9
years have not yet been studied.

Methods A community-based cross-sectional study was conducted among 616 children aged 1-9 years in rural
Jamma district in Ethiopia from January-March, 2019. Data were collected using a pre-tested structured question-
naire, an observation checklist and clinical examination of study participants for active trachoma. The presence of TF
and trachomatous inflammation-intense (Tl) was clinically assessed by integrated eye care workers using the World
Health Organization simplified grading system. Data were analysed using SPSS (Statistical Package for Social Sci-
ences) Version 25.0. A logistic regression model with 95% Cl was used. From the multivariable analysis, variables
with p-value < 0.05 were declared as associated factors of TF,

Result The prevalence of TF was 10.9% (95% ClI [8.6 - 13.6%]) among the rural children aged 1-9 years. The mean
family size was 5.5+ 1.9 persons. About one-fifth (20.6%) of households kept domestic animals overnight in the same
room as family. Almost one-sixth (17.5%) of the children involved in this study had an ocular discharge. Two-thirds
of the children (68.8%) washed their hands once per day and just over half (55.8%) washed their faces once per day.
From multivariable analysis, we found that the presence of domestic animals kept overnight in the same room

as the family (adjusted odds ratio [AOR] =4.32; 95%CI [2.49-9.52]), mother's/caregiver’s illiteracy (AOR=2.01; 95%Cl
[1.11-4.67]), household size (> 7 persons) (AOR=3.50; 95%Cl [1.66-8.50]), washing of children’s hands and face with-
out soap (AOR=2.41; 95%Cl [1.29-5.18)), feces observed in the compound (AOR=5.10; 95%Cl [2.01-10.14]), presence
of ocular discharge (AOR=7.23, 95%Cl [4.10-12.51]) and nasal discharge (AOR=4.54, 95%Cl [1.95-9.26]) were signifi-
cantly associated with TF.

Conclusion The prevalence of TF among rural children aged 1-9 years in this study was almost two times higher
than the WHO-recommended threshold (TF < 5%) for trachoma elimination and beyond the trachoma control target
(TF < 10%). Presence of domestic animals kept overnight in the same room as the family, mother's/caregiver’s illiteracy,
household size (> 7 persons), washing of children’s hands and face without soap, feces observed in the compound,
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among mothers/caregivers about prevention of trachoma.

presence of ocular and nasal discharge were significantly associated with TF. We recommended interventions

that will help household income to be improved to enable families to be able to construct separate rooms in which
to keep animals overnight. Furthermore, we also recommend to policy makers to design mechanisms for enhance-
ment of behavioural change among householders to keep household compounds clean and creating awareness
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Background

Trachoma is an eye disease that causes characteristic
inflammatory responses, leading to scarring of the inner
surface of the eyelids that can lead to blindness if left
untreated [1]. It is caused by repeated Chlamydia tra-
chomatis infections [2]. Trachoma primarily affects the
poorest and often isolated communities that lack access
to clean water, sanitation and basic health services [3].
Routes of transmission include direct eye-to-eye spread
(e.g. while playing together or sharing a bed), fingers, and
indirect spread through sharing towels and pillows [4—7].

According to the World Health Organization (WHO),
implementation of trachoma elimination activities
are recommended based on SAFE strategies (Surgery,
Antibiotics, Facial cleanliness, and Environmental
improvement) in areas where trachomatous inflamma-
tion-follicular (TF) is 5% or above, and trachomatous
trichiasis (TT) among adults ages 15 years or above is
>0.2% [8]. Moreover, implementation of SAFE strate-
gies are a higher priority in areas where TF>10% and
(TT)>1% than those areas with lower rates that are
still above elimination thresholds [8, 9]. Worldwide,
approximately 200 million people live in areas where tra-
choma is now confirmed endemic [10]. In 2018, a total of
177.8 million people lived in the 1477 districts worldwide
in which the TF prevalence in children aged 1-9 years
was >5%. A total of 89.1 million people received antibi-
otics for elimination of trachoma in 2018, compared to
83.5 million people treated in 2017 [8].

The highest prevalence of active trachoma and trichia-
sis remains in the Sahel area of West Africa and Savan-
nah areas of East and Central Africa [11]. In Ethiopia,
trachoma is highly endemic [12], Although prevalence
findings are lower than those found previously, recent
studies in Ethiopia [13-15] show that prevalence is still
above WHO’s standard of trachoma elimination goal of
less than 5%, which indicates trachoma is still of public
health interest in Ethiopia [16].

A trachoma impact survey in Amhara Region, Ethio-
pia from 2010 to 2015 found that the prevalence of TF
and TI among children aged 1-9 years was 25.9% and
5.5%, respectively [17]. A study of the burden of and
factors associated with active trachoma in the North

and South Wollo Zones of Amhara Region found a
high prevalence of 21.6%, a rate that is four times
higher than the WHO elimination goal (TF preva-
lence <5%) [13].

Although there have been several studies done in
Ethiopia recently [13-15, 18-22], their findings varied
due to differences in the socio-economic levels of their
source populations, study areas (rural verses urban),
the examined population (children verse adult or both)
and differences in the methods of eye examination.
Although elimination targets are considered at the dis-
trict level (WHO definition of district is an administra-
tive area of approximately 100,000-250,000 inhabitants)
[4], gathering data at local levels is essential; given that
trachoma prevalence in many areas is still quite high,
there is a need for area-specific evidence to further
strengthen trachoma elimination programs in the vari-
ous regions of Ethiopia, in particular in rural South
Wollo Zone.

For more than a decade, a trachoma control and elimi-
nation program has been implemented by the Amhara
Regional Health Bureau, Carter Centre- Ethiopia, Organi-
zation for Rehabilitation and Development in Amhara and
Christian Blind Mission (CBM) with support from several
partners and donors [23]. Some of the trachoma projects
that were implemented included Amhara Trachoma Con-
trol and Elimination Program, Amhara Trachoma Con-
trol Program, Amhara Trachoma Elimination Program,
Ambhara Neglected Tropical Disease Program. However,
in many woredas (districts) of the region including rural
Jamma, the prevalence of TF in children is still above the
elimination target set by WHO [17] and the reasons for
this are unknown.

Thus, to further effectively control and eliminate tra-
choma in the area, guidance may be provided by the
first-hand evidence of this study. Our study will help to
strengthen the current evidence or reinforce previously
identified key findings from another district. Therefore,
this study was conducted with the objective of deter-
mining the prevalence of TF and associated factors
among Jamma’s rural children aged 1-9 years, which
will help to guide intervention measures to tackle the
problem.
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Method and materials

Study area description

The study was conducted among rural children in
Jamma district, in South Wollo zone, Amhara Region in
Ethiopia. The district covers approximately 129,281.25
hectares. It is bordered on the South by North Shewa
(Mida Oromo), on the West by Kolella district, on
the north by Woreillu and on the east by North Shewa
(Gera district). In 2018, the district had a total popula-
tion of 148,152, of which 72,592 were women and 75,558
men. The total number of children aged 1-9 years
was 29,338, of which 17,013 were males and 12,325
females [24].

Jamma is found at a distance of 260 km and 120 km
from the cities of Addis Ababa and Dessie, respec-
tively the annual rainfall is 1,130 mm. The adminis-
tration of the district is divided into 22 rural and 2
urban kebeles. A kebele is the smallest local adminis-
trative unit in Ethiopia, with a population of roughly
5,000 people. In Jamma district, there is one govern-
mental primary hospital, 6 public health centers and 7
private clinics. There is a health post in every kebele.
Each health post is run by two female health extension
workers.

Study design, sample size and sampling procedures

In this community-based cross-sectional study, data
was collected from January 1, 2019 to March 30, 2019.
Sample size was determined using the assumptions
of population-based prevalence surveys with the gold
standard cluster random sampling methods as described
elsewhere [25]. We calculated the sample size for cluster
random sampling with estimated prevalence (p) of active
trachoma 53.9% among children aged 1-9 years taken
from a similar area in Ankober district, Amhara Region
[26], a margin of error (w) of 5%, Z,/, is 1.96 at 95% CI
(confidence interval) and a design effect of 1.5 due to
the multi-stage sampling we used. Then by adding a 10%
non-response rate, the final sample size was 640.

Using the gold standard of trachoma prevalence study
[25], a two-stage sampling method was used. In the first
stage, six rural kebeles were selected randomly out of
rural 22 kebeles. In our study, one kebele is considered
as one cluster. Then, the modification of cluster ran-
dom sampling method of probability proportional-to-
size sampling based on the cluster population was used
to determine the required sample size from each of the
selected kebeles.

The sampling units were households that had at least
one child 1-9 years old. Health extension workers in the
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selected kebeles provided a list of households that had
at least one child of the proper age to be included in the
sampling frame. Then, those households with children
aged 1-9 years were coded to easily differentiate them
during house-to-house visits at the time of data collec-
tion. The health extension workers were able to provide
their trachoma antibiotic treatment logs; the antibiotic
treatment log is regularly updated during the maternal
follow-up for any vaccination of the child, so it unlikely to
miss any households with children.

During the second stage, systematic sampling with a
fixed interval of every 4™ house was used to select sam-
pling unit households within each cluster. To select the
house-paired with children aged 1-9 years, the data col-
lector started with a bench mark of the known location
(randomly selected household) and then walked straight
forward (moving towards the front) to identify each
house.

Although the current ‘gold standard’ of trachoma prev-
alence survey recommends all children and adults within
the cluster be included [25], we did not apply this since
our study target population was limited to children aged
1-9 years. Furthermore, when more than one child of the
target age was present in a selected household, a lottery
method was used to select the participant child to esti-
mate the prevalence for the study area relative to the total
sample size. When the child and/or mother/caregiver
was not available from the selected household upon the
first visit, another visit was made the same day. If they
were again not available, a third visit was performed the
next day in order to minimize the non-response rate. If
not available after the three visits, the participant was
taken as non-respondent.

Outcome measurement

To be in line with current global guidance and to make
the findings of this study useful for the national trachoma
elimination program, TF and TI were studied separately,
with TF being the primary outcome of interest for this
study, since as the indicator on which decisions are made
(start MDA [mass-drug-administration], stop MDA,
elimination threshold) are all based on TF [1, 25].

To measure the outcome variable active trachoma, a
clinical eye examination for the presence or absence of
TF and TI was performed using methods from a simple
system for the assessment of trachoma and its complica-
tions and the standard WHO simplified grading system
[9, 27]. Therefore, the clinical eye examination took place
at the time of the survey. Integrated eye care workers
(IECWs) examined each eye separately by using binocular
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examination loupes lenses (X 2.5 magnifications) manu-
factured by Donegan Optical Company, Inc. USA. The
examination of the eye was done by careful inspection of
eye lashes, cornea, limbus, eversion of the upper lid and
the tarsal conjunctiva. First, the right eye was examined
followed by the left to avoid failure to recall in which eye
the examiner saw an abnormality.

Based on the eye examination result, we classified a
child’s trachoma as TF or TI. Child with TF meant the
presence of 5 or more follicles in the central part of the
upper tarsal conjunctiva, each at least 0.5 mm in diam-
eter, whereas child with TI was the presence of pro-
nounced inflammatory thickening of the upper tarsal
conjunctiva that obscured more than half of the normal
deep vessels [9, 27].

Data collection procedures and quality assurance

The data collection tools were a pre-tested structured
questionnaire, on-the-spot observational checklist and
clinical examination for active trachoma. The ques-
tionnaire, which asked about socio-demographic and
WASH (water, sanitation and hygiene) factors, was
developed in English, translated into Amharic and
then translated back into English by language experts
to ensure consistency. Six Environmental Health Pro-
fessionals who had BSc degree collected data using
pre-tested structured questionnaire and on-the-spot
observational checklist.

The questionnaire was pre-tested on 10% of the sam-
ple size (64 participants) in one rural area in Jamma dis-
trict apart from the selected kebeles. The pre-test was
conducted by the data collectors in order to improve
their skills during the actual data collection. Any
changes to the protocol were made on the basis of the
pre-test. During the data collection period, the col-
lected data were checked on a daily basis for complete-
ness by the principal investigator and supervisors and
any incomplete data were re-collected the same day.
Double data entry was performed to minimize error
during this step.

Three integrated eye care workers (IECWs) who were
diploma nurses and certified by Ethiopia’s Ministry of
Health in identifying active trachoma act as IECWS (also
called graders) to diagnose and grade trachoma accu-
rately. IECWs are also called graders who followed tropi-
cal data approach methods for identifying TF and T1. The
study participant children in the family were examined
for trachoma, and their mothers/caregivers (aged 18
years or older) responded to the household survey ques-
tionnaire through face-to-face interviews. The various
data quality assurance methods were performed such as
pre-test of the survey tool, training of data collector, daily

Page 4 of 11

supervision during data collection, double data entry, and
data cleaning before analysis. The data quality assurance
methods used for household survey in this study were
similar to other studies as described elsewhere [28—30].

Data management and analysis

Data were analysed using SPSS (Statistical Package for
Social Sciences) Version 25.0. A logistic regression model
with 95% CI were used. Descriptive statistics such as
frequency distribution and prevalence were computed.
The prevalence of TF and TI was estimated by dividing
the number of TF and TI positive cases by the total study
participants and then multiplying by 100. Data were ana-
lysed using binary logistic regression model to identify
factors associated with TF.

During the analysis, independent variables having
p-value<0.25 from bivariable analysis (Crude odds ratio
[COR] at 95% CI) were selected and retained into mul-
tivariable logistic regression analysis. A p-value<0.25
was used as a cut-off-point for selection of potential con-
founders for candidates to be adjusted in multivariable
analysis as described by Hosmer and Lemeshow [31].
From the adjusted multivariable analysis, variables with
p-value <0.05 with adjusted odds ratio (AOR) at 95% CI
were declared as statistically significant and independ-
ent factors of TF. Adjustment for the selected cluster
kebeles was not done since all the clustered areas were
rural and found in one district, which has homogeneous
characteristics.

Multi-collinearity between independent variables was
checked using a standard error of the coefficient with cut-
off-point 2.0 [31]; we found a maximum standard error
of 1.9, which indicated no collinearity between independ-
ent variables. Hosmer and Lemeshow goodness-of-fit test
[31] was used to check the model fitness of the adjusted
multivariable analysis with cut-oft-point p-value>0.05
and found to be p-value 0.87.

Result
Socio demographic characteristics
The response rate of this study was 96.25%. Among 616
children who participated in the study, 313 (50.8%) were
male. The age distribution of the study participant chil-
dren was 269 (43.7%) from 12-36 months, 171 (27.8%)
from 37-48 months and 176 (28.5%) >48 months. The
mean age of the children was 41.8+19.8 months. The
mean number of children 1-9 years old in a given house-
hold was 1.7 +0.7 children (Table 1).

Almost three-fourths (71.9%) of heads of households
reported an occupation of farming and rearing domes-
tic animals. Just over half 318 (51.6%) were Christians.
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Mothers/caregivers of 483 (78.4%) children illiterate.
The mean family size was 5.5+ 1.9 persons. The minimum
and maximum family size was 3 and 13, respectively.
About one-fifth (20.6%) of households kept domestic ani-
mals overnight in the same room as family (Table 1).

Prevalence of active trachoma

Prevalence of TF was 10.9% (95% CI [8.6—13.6%]) among
the rural children aged 1-9 years and the prevalence of
TI was 2.1% (95% CI [0.95-3.25%]).

Water, sanitation and hygiene (WASH) and bi-variable
analysis with trachomatous inflammation-follicular (TF)
The common sources of water for domestic consumption
were protected wells (#=332, 53.9%), protected spring
(n=180, 29.2%) and unprotected spring (n=104, 16.9%).
About two-thirds (n=370, 60.1%) of children were from
households having water access within 30 min or less
travel time on foot and a majority (n=556, 90.3%) of
children were from households that consumed less than
15 L water per person per day. Almost one-sixth (n =108,
17.5%) of the children involved in this study had an ocu-
lar discharge (Table 2).

A majority 527 (85.6%) of the households had latrine
access, whereas 89 (14.4%) had no latrine. We also found
that in one-fifth (21.3%) of the households, human feces
was observed in the compound, whereas no human feces
was observed in 79.7% of households’ compounds. Two-
thirds of the children (n =424, 68.8%) washed their hands
once per day, while 192 (31.2%) washed them twice or
more per day. Just over half 344 (55.8%) washed their
faces once per day. A majority 361 (58.6%) of children did
not use soap for washing of faces and hands (Table 3).

Factors significantly associated with trachomatous
inflammation-follicular (TF) from multivariable analysis
After controlling for confounding factors from multivari-
able analysis, we found that factors significantly associ-
ated with active trachoma were family size greater than
7 persons per household, caregiver illiteracy, presence
of domestic animals kept overnight within the home,
presence of observable feces in the compound, and pres-
ence of ocular and nasal discharge found to be (p<0.05)
(Table 4).

Of socio-demographic factors, the odds of develop-
ing active trachoma among children who had an illit-
erate caregiver were 2.01 times (AOR=2.01; 95% CI
[1.11-4.67]) higher than among children whose caregiver
could read and write. The odds of having TF in children
who were from a household size>7 were 3.50 times
(AOR=3.50, 95% CI [1.66—8.50]) higher than in chil-
dren from a household size of 3-5. The odds of having
active trachoma among children from a household in a
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compound containing observable feces were 5.10 times
higher than for their counterparts without feces observ-
able in the compound (AOR=5.10, 95% CI [2.01-10.14])
(Table 4).

Children whose parents’ kept domestic animals over-
night in the same room as the family were 4.32 times
more likely to develop TF than those whose domestic ani-
mals were kept overnight in a separate room (AOR=4.32,
95% CI [2.49-9.52]). Children who had ocular discharge
were 7.23 times (AOR=7.23, 95% CI [4.10- 12.51]) more
likely to develop TF than those children who had no ocu-
lar discharge. Children who had nasal discharge were
4.54 times (AOR=4.54, 95% CI [1.95-9.26]) more likely
to develop TF than those children who had no nasal
discharge. Children whose hands and face were washed
without soap also were also 2.4 times (AOR=2.41; 95%
CI 1.29-5.18) more likely to have TF than those children
whose hands and face were washed with soap (Table 4).

Discussion

This community-based cross-sectional study was
designed to assess the prevalence of TF and associated
factors among children aged 1-9 years in rural commu-
nities of Jamma district in Ethiopia. We found that the
prevalence of TF was 10.9% among the rural children
aged 1-9 years. Family size of above 7 persons, house-
hold literacy (illiterate), presence of domestic animals
kept overnight in the same room as the family and pres-
ence of observable feces in the house compound were
factors significantly associated with TF.

The prevalence of TF in this study is quite similar to
that found in studies done in Leku Town, Southern Ethi-
opia (11.1%) [32] but lower than that found in the studies
conducted in Woliso Town (20.4%) [21], Madda Walabu
Town (22.0%) [33], Mojo and Lume district (22.8%) [22]
and Gonji Kolella district (23.1%) [16]. This difference
might be due to the fact that our findings were made after
more than a decade of combined efforts of Ethiopia’s gov-
ernmental and non-governmental organizations (NGOs)
to reduce the prevalence of trachoma by increasing cov-
erage of mass antibiotic distribution, improving inte-
gration of health promotion with primary eye care, and
providing health information within local districts on
personal and environmental hygiene.

Our study also shows that the prevalence of TF is lower
than found by the study conducted in Baso Liben District
of East Gojjam, 24.1% [20], Yobe state of Nigeria, 35.7%
[34] and Gazegibela district, Amhara Region, 52.4% [35].
The higher prevalence in these other areas might be due
to due to poorer hygiene practices, differences in infra-
structure and health service coverage, endemicity of the
trachoma, period of study, and geographical and cultural
factors. In the Gazegibela district, there might also be
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Table 1 Socio-demographic characteristics and bivariable analysis with TF among children 1-9 years of age in rural Jamma District,
northeastern Ethiopia, January-March, 2019

Variable Frequency TF(N=616) COR (95% CI) p-value
Yes No
n (%) n n

Child’s primary caregiver

Mother 488 (79.2) 55 433 1
Father 60 (9.8) 6 54 0.87(0.36-2.13) 0.760
Other 68 (11.0) 6 62 0.76 (0.32-1.84) 0.541
Sex of household head
Female 93(11.1) " 82 1
Male 523(84.9) 56 467 0.89 (0.45-1.78) 0.742
Religion of household head
Christian 318(51.6) 38 280 1.25(0.76 - 2.10) 0371
Muslim 298 (48.4) 29 269 1
Age of mother/caregiver (years)
18-29 218 (354) 28 190 1
30-44 351 (57.0) 31 320 0.65(0.38-1.13) 0.121
>45 47 (7.6) 8 39 1.39(0.59-3.28) 0453
Mother/caregiver literacy
lliterate® 483 (78.4) 59 424 2.17(1.31-6.83) 0.042
Read and write 133 (21.6) 8 125 1
Occupation of mother/caregiver
Farming and rearing domestic animals® 443 (71.9) 49 394 0.99 (045 - 2.19) 0.990
Rearing domestic animals only 35(5.7) 5 30 1.33(040-442) 0.637
Civil servant or daily labourer 66 (10.7) 5 61 0.65(0.20-2.12) 0484
Merchant 72(11.7) 8 64 1
Household size (persons)
3-5 196 (31.8) 6 190 1
6-7 264 (42.9) 14 250 1.77 (067 - 4.70) 0.241
>7 156 (25.3) 47 109 7.65 (4.65-12.98) <0.001
Average monthly income® (USD)
<$538 441 (71.6) 56 385 2.17(0.98 - 3.85) 0.052
>$53.8 175 (28.4) " 164 1
Age of child (months)
12-36 269 (43.7) 27 242 1.04 (0.55-1.98) 0.891
37-48 171(27.7) 23 148 145(0.75-2.83) 0273
>48 176 (28.6) 17 159 1
Child gender
Female 303 (49.2) 43 260 1.99(1.18-337) 0.011
Male 313(50.8) 24 289 1
Number of children age 1-9 years per household
One 475(77.1) 13 462 0.04 (0.02 - 0.09) <0.001
Two or more 141 (22.9) 58 83 1
Birth order of participant child
First 389 (63.2) 37 352 1
Second 172(27.9) 21 151 1.32(0.75-2.34) 0.330
Third or above 55(8.9) 9 46 1.86 (0.84-4.10) 0121
Domestic animals kept overnight in the home”
Yes 127 (20.6) 52 75 9.56 (11.74-18.8) <0.001
No 489 (79.4) 15 474 1

1, reference category; COR (95% Cl), crude odds ratio at 95% Cl (confidence interval)
TF trachomatous inflammation-follicular

2 Domestic animals included goat, sheep, chicken, cow, horse and donkey
bThe average exchange rate of $1 USD (United States Dollars) was 27.87 ETB (Ethiopian birr) during January-March, 2019

“Illiterate means a study participant child’s mother/caregiver had not attended formal or informal education and was unable to read and write
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Table 2 Water and sanitation characteristics and bivariable analysis
with TF among children 1-9 years of age in rural Jamma District,
northeastern Ethiopia, January-March, 2019
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Table 3 Children’s hygiene-related factors and bivariable analysis
with TF among children 1-9 years of age in rural Jamma District,
northeastern Ethiopia, January-March, 2019

Variable Frequency TF COR (95% ClI) p-value Variable Frequency TF COR (95%Cl) p-value
(N=616) (N=616)
Yes No Yes No
n (%) n n n (%) n n
Source of water Child frequency of hand washing per day
Protected well  332(539) 10 322 0.07(0.03-0.15) 0.001 None oronce 424 (68.8) 47 377 1.07(062-187) 0.800
Protected 180(29.2) 25 155 036(0.20-0.66)  <0.001 Twiceormore 192(31.2) 20 172 1
spring Child frequency of face washing per day
. Eﬂ”pmte@ed 104(169) 32 72 1 Noneoronce 344(558) 42 302 137(082-232) 0231
i
bring . X Twice or more 272 (44.2) 25 247 1
Water consumption/person/day (litres) i K i
Child’s use of soap during hand and face washing
<15 556(903) 62 494 1
No 361(586) 57 304 459(2.29-9.18) <0.001
>15 60 (9.7) 5 55 072(028-1.88) 0510
. . : Yes 255(414) 10 245 1
Travel time on foot to obtain water (minutes) . X
Frequency of child’s bathing/week
<30 370(60.1) 15 355 0.15(0.09-0.29) 0.001
None oronce 363 (58.9) 52 311 265(0.81-4.83) 0.348
>30 246(39.9) 52 194 1 )
i Twice ormore 253 (41.1) 15 238 1
Latrine access . .
Frequency of child’s clothes being washed/week
Yes 527(856) 26 501 0.06(0.03-0.11) <0.001
None oronce 337 (54.7) 45 292 1.80(1.05-3.08) 0.030
No 89 (14.4) 44 45 1 .
. Twice or more 279 (45.3) 22 257 1
Human feces observed in the compound
Yes 131 (21.3) 48 83 818(3.94-1634) <0001 1, reference category; COR (95% Cl); crude odds ratio at 95% Cl (confidence
’ ’ ' ’ ’ interval)
No 485(787) 19466 1 TF trachomatous inflammation-follicular
Child had ocular discharge
Yes 178(289) 59 119 2665(14.23- <0.001
43 Th dy sh hat living in a h hold with
No 4380710 8 430 1 ; e;urfent stuay s }(:ws that living in a <.)used o ‘ }:N;EF
Child had nasal discharge a fami y}slllzée greaterdt1 a; seven F\Evha.s fissoc12{te w1t‘ .
Ves 279453) 62 217 1897 (0.23- <0001 among chi ‘ren ag? - yeafs. ‘ is is consmtgpt with a
27.03) study done in Gonji Kolella district of West Gojjam zone
No 337(547) 5 332 1 [16]. Furthermore, our findings are in agreement with

1, reference category; COR (95% Cl); crude odds ratio at 95% Cl (confidence
interval)

TF trachomatous inflammation-follicular

other related factors, including the fact that it is repeat-
edly affected by drought and is one of the food insecure
districts of the Amhara region. A study about trachoma
elimination approaches, experiences and performance
of interventions in Amhara Regional State, Ethiopia also
showed interventions are effective in reducing trachoma
[36]. Hence, the current reduction of trachoma preva-
lence in our study might be due to the implementation of
the rural and urban health extension program [37], the
Ministry of Health Trachoma Control and Elimination
Program [36], national ONE WASH program [38, 39],
the Carter Center Trachoma Control and Elimination
Program in Ethiopia since 1997 [40] and implementa-
tion of the World Health Organization (WHO) endorsed
SAFE strategy for trachoma control [41].

a study conducted in Ankober, Ethiopia [26] and Leku
Town Southern Ethiopia [32]. This might be due a larger
family size creating crowded living conditions, which
may compromise cleanliness of the sanitation facilities
and create a shortage of water for washing children’s
hand and faces. Water supply interruptions also may
reduce the hygienic status of children within at larger
family [28, 42]. When there is larger family, affording
soap may also be difficult due to economic constraints
[43], which in turn hinders the use of soap when washing
hands and face [44].

We also found that having an illiterate mother/car-
egiver was associated with TF among children aged 1-9
years. The reason might be that an educated mother/
caregiver might be more aware of the benefits of hygiene
practices and health services to their children compared
to an uneducated mother. Also, an uneducated mother/
caregiver may not keep sanitary facilities clean [28].
Being un-educated also may hinder the effectiveness
of the implementation of the SAFE strategy to prevent
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Table 4 Factors significantly associated with TF among children
1-9 years of age from multivariable logistic regression analysis

Variable TF(N=616) AOR (95% ClI) p-value
Yes No
n n
Mother/caregiver literacy
llliterate 59 429 201 (1.11-4.67) 0.042
Read and write 8 125 1
Household size (persons)
3-5 6 190 1
6-7 14 250 0.91(0.15-5.45) 0.921
>7 47 109 3.50 (1.66 - 8.50) 0.010
Observable feces in the house compound
Yes 48 83 510(2.01-10.14) <0.001
No 19 466 1
Domestic animals kept overnight in the same room as family
Yes 52 75 432(249-952) <0.001
No 15 474 1
Soap use during washing of child’s hands and face
No 57 304 241(1.29-5.18) 0.003
Yes 10 245 1
Child had ocular discharge
Yes 59 119 7.23(410-12571) <0.001
No 8 430 1
Child had nasal discharge
Yes 62 217 4.54(1.95-9.26) <0.001
No 5 332 1

1, reference category; AOR (95% Cl); adjusted odds ratio at 95% Cl (confidence
interval)

TF trachomatous inflammation-follicular

trachoma [41]. The active involvement of health profes-
sionals in hygiene and sanitation is crucial to accelerating
and consolidating progress in disease prevention [45]; it
might be found that changing the behaviour of mothers/
caregivers who have been educated in how to prevent
trachoma is easy.

In this study, keeping animals overnight in the same
room as the family was significantly related to the prev-
alence of TF among children aged 1-9 years. This may
be related to animal dung being a breeding site for flies
to which nearby that cause an increase in the exposure
of children are then increasingly exposed. The flies are
attracted to eyes that are red and have discharge, and
then carry the bacteria Chlamydia trachomatis to the
eyes of others within the family or the community, both
children and adults. The study also revealed that the
presence of observable feces in the living compound was
significantly associated with TF. This finding is in line
with that of a study done in north-eastern Nigeria [34].
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This is apparently due to isolated human feces on the soil
surface being the best larval medium for Musca sorbens,
the vector for trachoma.

The absence of ocular and nasal discharge was inversely
related to the presence of TF. It can be argued that the
absence of ocular and nasal discharge decreases the
acquisition and transmission of trachoma since they are
related to decreased frequency of fly-eye contacts by the
trachoma vector Musca sorbens. Studies conducted at
Vietnam [46], Woliso Town [21] and South Wollo in Ethi-
opia [13] revealed findings similar to our study.

In contrast to several other studies conducted in
Ethiopia, our study findings strengthen evidence of the
problem in Ethiopia of domestic animals being kept
overnight in the same room as the family as a main fac-
tor of TF; this is a good input for further study (pre-
sumably with interventional randomized trials) before
advocating any wider public health intervention. In
rural Ethiopia, including rural Jamma district, the live-
lihood of farmers is the production of domestic animals
(cattle, goats, sheep, chickens, horses and donkeys) and
therefore interventions that support having a clean and
partitioned building in which to keep domestic animals
overnight as a method to tackle trachoma might be a
good insight.

Limitations of the study and gaps for further studies

This study had some limitations. The study may be prone
to social desirability bias because some of the data on
independent variables was obtained by self-reporting. A
study in Ethiopia showed studies in Ethiopia faced under-
reporting due to social desirability bias [47]. Therefore,
an observational follow-up study triangulated with quali-
tative data is recommended to minimize social desirabil-
ity bias on the part of study participants and to provide
more evidence on factors associated with TF. Six clusters
were included in this study and the authors realized later
that this number was insufficient to estimate prevalence
accurately using a conventional statistical approach. We
sampled just one child per household when there could
have been more children in the same household. This
might have introduced bias during selection of child with
or without TF during data collection. Further study is
highly recommended to include all children in the house-
holds rather than selecting just one.

The other limitation was that eye discharge may be a
proxy factor for the occurrence of active trachoma and the
reverse causality bias may be a probable explanation for
ocular and nasal discharge associated with TF. Therefore,
further studies should focus on investigating distal, inter-
mediate and proximal factors to effectively prevent active
trachoma. We also did not study household, individual and
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community factors using multilevel analysis, all of which
will help to design appropriate interventions; thus, it is
recommended that researchers address this limitation.
Exploring the pathway between having domestic animals
and children getting TF is also highly recommended.

Furthermore, the relationship between seasonal varia-
tion and trachoma was not addressed; it is recommended
that researchers address this factor since WASH condi-
tions depend on seasonal variation [48]. For instance,
during the dry season, there may be an intermittent
water supply [42], which will hinder washing of hands
and faces. This study’s target population was children
aged 1-9 years only, which is not in line with the current
WHO gold standard survey method for trachoma; it rec-
ommends examination of all children 1-9 years and all
adults ages 15 and above [1, 25]. Therefore, further stud-
ies are highly encouraged per the gold standard for tra-
choma study.

Conclusion

The prevalence of TF among children aged 1-9 in
rural communities was found to be twice as high as
the WHO-recommended trachoma elimination goal
of less than 5%. Our findings showed domestic animals
kept overnight in the same room as family, mother/
caregiver illiteracy, household size of greater than 7
persons, and presence of observable feces in the house
compound were factors significantly associated with
TF among children aged 1-9 years in rural Jamma Dis-
trict in Ethiopia.

Despite SAFE interventions implemented for over a
decade, our findings show the prevalence of TF is still
above the WHO elimination targets, likely due to very
high baseline prevalence and related to the identified fac-
tors. It will require major investments and political will
to address these factors throughout trachoma-endemic
rural Ethiopia, particularly in northeastern Ethiopia. To
meet the WHO targets, we recommended interventions
be made that strengthen all aspects of the integrated
strategy endorsed by WHO (SAFE), such as surgery for
trichiasis, antibiotic therapy, facial cleanliness and, most
importantly, environmental improvements.

Although the cultural/emotional attachment of families
to their domestic animals is a challenge to overcome, we
recommend domestic animals be kept overnight in a sep-
arate room to prevent TF among children aged 1-9 years
in rural Jamma district, Ethiopia. We also recommend
that policy makers design mechanisms to enhance over-
all living conditions in rural Ethiopian communities, with
a priority on encouraging behavioural change among
householders about keeping household compounds
clean and creating awareness among mothers/caregivers
about ways to prevent trachoma.

Page 9 of 11

Abbreviations

AOR Adjusted odds ratio

COR Crude odds ratio

CSA Central statistical agency

TF Trachomatous inflammation-follicular

Tl Trachomatous inflammation-intense

SAFE Surgery, antibiotics, facial hygiene and environmental improvement
IECWs  Integrated eye care workers

WHO  World Health Organization

Supplementary Information

The online version contains supplementary material available at https://doi.
0rg/10.1186/512887-024-04587-4.

[ Additional file 1. English version of the questioner. }

Acknowledgements

We acknowledged Jamma District Health Offices and administrators for
providing necessary information while we needed and for the support we
received during data collection. We also thank South Wollo Zone Health
Bureau for their facilitation to conduct the study. We would like to extend our
deepest gratitude to Wollo University's College of Medicine and Health Sci-
ence Department of Environmental Health for giving us their support during
the study. We thank the mothers/caregivers of the studied children for their
commitment in providing information during data collection. We also thank
supervisors and data collectors for their cooperation during the study.

Authors’ contributions

All authors contributed to the study conception and design. Material prepara-
tion, data collection, and analysis were performed by TA and MA: The first draft
of the manuscript was written by MA, and all authors commented draft ver-
sions of the manuscript. All authors read and approved the final manuscript.
MA made substantial contributions to the conception or design of the work
and the acquisition, analysis, and interpretation of data. TA, MA: Contributed
equally to this work.

Funding

Amhara Regional Health Bureau funded this study. The funder had no role in
study design, data collection and analysis, decision to publish, or preparation
of manuscript.

Availability of data and materials
The datasets collected and/or analyzed during the current study are available
from the corresponding author on reasonable request.

Declarations

Ethics approval and consent to participate

All study methods were performed in accordance with the ethical principles
of the Declaration of Helsinki. An ethical clearance letter was obtained from
the Ethical Review Committee (ERC) of the College of Medicine and Health
Sciences, Wollo University. Permission was also obtained from South Wollo
Zone Health Bureau and Jamma District Health Offices to conduct the study.
The primary respondents (mothers/caregivers) were informed about the
purpose of the study. Written informed consent and assent were obtained
from the mothers/caregivers of participating children, consent for the moth-
ers/caregivers themselves and assent on behalf of the participating children.
Furthermore, verbal informed consent from illiterate study participants was
obtained. Verbal informed consent was approved by the Ethical Review Com-
mittee (ERC) of the College of Medicine and Health Sciences, Wollo University.
The respondents'right to refuse or withdraw from participating in the interview
was fully maintained and the information they provided was kept strictly con-
fidential. All efforts were made to prevent cross-infection when examining the
study participant children. Study participant children who had active trachoma
were given treatment with topical tetracycline eye ointment and also linked to
the nearby health center for further eye health follow-up. Health education was
given to the caregivers (guardians) for the future prevention of trachoma.


https://doi.org/10.1186/s12887-024-04587-4
https://doi.org/10.1186/s12887-024-04587-4

Altaseb et al. BMC Pediatrics

(2024) 24:128

Consent for publication
Not applicable.

Competing interests
The authors declare no competing interests.

Author details

! Jamma District Health Office, South Wollo Zone, Amhara Region, Ethiopia.
’Department of Environmental Health, College of Medicine and Health Sci-
ences, Wollo University, Dessie, Ethiopia.

Received: 4 July 2022 Accepted: 23 January 2024
Published online: 19 February 2024

References

1.

2.

Matthew JB, David CWM. The global burden of trachoma: A review. PLoS
Negl Trop Dis. 2009;3(10):e460.

West S, Munoz B, Mkocha H, Hsieh'Y, Lynch M. Progression of active
trachoma to scarring in a cohort of Tanzanian children. Ophthalmic
Epidemiol. 2001;8(2-3):137-44.

WHO/London School of Hygiene & Tropical Medicine/International
Trachoma Initiative. Trachoma control: A guide for programme managers.
Editors: A. Solomon MZ, H. Kuper, J. C. Buchan, D. C. W. Mabey and A.
Foster, editor. 2006.

WHO. Network of WHO collaborating centres for trachoma. Inception
meeting report. Decatur: World Health Organization; 2015.

Versteeg B, Vasileva H, Houghton J, et al. Viability PCR shows that
non-ocular surfaces could contribute to transmission of Chla-

mydia trachomatis infection in trachoma. PLoS Negl Trop Dis.
2020;14(7):20008449. https://doi.org/10.1371/journal.pntd.0008449.

Last A, Versteeg B, Shafi Abdurahman O, et al. Detecting extra-ocular
Chlamydia trachomatis in a trachoma-endemic community in Ethio-
pia: Identifying potential routes of transmission. PLoS Negl Trop Dis.
2020;14(3):20008120. https://doi.org/10.1371/journal.pntd.0008120.
Miller K, Pakpour N, Yi E, et al. Pesky trachoma suspect finally caught. Br J
Ophthalmol. 2004;88(6):750-1.

WHO. Weekly epidemiological record. World Health Organization.
2019,94(29):317-28.

WHO. WHO simplified trachoma grading system. Community Eye Health.
2004;17(52):68.

Taylor HR. Trachoma. Lancet. 2014;384(9960):2142-52.

. Smith JL, Flueckiger RM, Hooper PJ, Polack S, Cromwell EA, Palmer SL,

et al. The geographical distribution and burden of trachoma in Africa.
PLoS Negl Trop Dis. 2013;7(8):e2359.

Duale AB, Negussu Ayele N, Macleod CK, Kello AB, Eshetu Gezachew
Z,Binegdie A, et al. Epidemiology of trachoma and its implications for
implementing the SAFE strategy in Somali Region, Ethiopia: Results

of 14 population-based prevalence surveys. Ophthalmic Epidemiol.
2018;25(sup1):25-32.

Tadesse B, Worku A, Kumie A, Sa Y. The burden of and risk factors for
active trachoma in the North and South Wollo Zones of Amhara Region,
Ethiopia: A cross-sectional study. Infect Dis Poverty. 2017,6(1):143.

Endale W, Deresse D, Deresse L, Laelago T, Betebo B. Prevalence of active
trachoma and associated factors among children aged 1 to 9 years in
rural communities of Lemo district, southern Ethiopia: Community based
cross sectional study. BMC Infect Dis. 2019;19:886.

Aebeo T-A, Dawit J-T. Prevalence and distribution of active trachoma
among children 1-9 years old at Leku town, southern Ethiopia. Curr
Pediatr Res. 2017;21(3):507-13.

Nigusie A, Berhe RMG. Prevalence and associated factors of active
trachoma among childeren aged 1-9 years in rural communities of Gonji
Kolella district, West Gojjam Zone North West Ethiopia. BMC Res Notes.
2015;8(1):1-9.

Stewart AE, Zerihun M, Gessese D, Melak B, Sata E, Nute AW, et al. Progress
to eliminate trachoma as a public health problem in Amhara National
Regional State, Ethiopia: Results of 152 population-based surveys. Am J
Trop Med Hyg. 2019;101(6):1286-95.

20.

21

22.

23.

24.

25.

26.

28.

29.

30.

31

32.

33.

34.

35.

36.

37.

38.

40.

41.

Page 10 of 11

. Alemayehu W, Melese M, Eva F, Worku A, Paul C. Active trachoma in

children in central Ethiopia: Association with altitude. T Roy Soc Trop Med
H. 2005;99(11):840-3.

. Alemu G, Animut A, Abriham Z, Bekele T, Fasil W. Prevalence and associ-

ated factors of active trachoma among children in Ethiopia: A systematic
review and meta-analysis. BMC Infect Dis. 2019;19:1073.

Ketema K, Tiruneh M, Woldeyohannes D, Muluye D. Active trachoma and
associated risk factors among children in Baso Liben District of East Goj-
jam, Ethiopia. BMC Public Health. 2012;12:1105.

Adamu Y, Fereji S. Prevalence of active trachoma among children
between 1-9 years, in Woliso Town, Central Ethiopia. Ethiop J Health Dev.
2018;32(2):110-5.

Yalew KN, Mekonnen MG, Jemaneh AA. Trachoma and its determinants in
Mojo and Lume districts of Ethiopia. Pan Afr Med J. 2012;13(1):8.

Ambhara Regional Health Bureau. Amhara Regional Health Bureau report
2019.Trachoma control and elimination program. 2018.

Jamma District Administration Office (JDAQO). Jamma District Adminis-
tration Office 2018 annual report. South Wollo Zone, Amhara Region,
Ethiopia. 2018.

Ngondi J, Reacher M, Matthews F, Brayne C, Emerson P. Trachoma survey
methods: A literature review. Bull World Health Organ. 2009,87:143-51.
Golovaty |, Jones L, Gelaye B, Tilahun M, Belete H, Kumie A, et al. Access to
water source, latrine facilities and other risk factors of active trachoma in
Ankober, Ethiopia. PLoS One. 2009;4(8):e6702.

. Thylefors B, Dawson C, Jones B, West S, Taylor H. A simple system for the

assessment of trachoma and its complications. Bull World Health Organ.
1987,65(4):477-83. PMID:3500800.

Adane M, Mengistie B, Kloos H, Medhin G, Mulat W. Sanitation facilities,
hygienic conditions, and prevalence of acute diarrhea among under-five
children in slums of Addis Ababa, Ethiopia: Baseline survey of a longitudi-
nal study. PLoS One. 2017;12(8):e0182783.

Adane M, Mengistie B, Mulat W, Medhin G, Kloos H. The most important
recommended times of hand washing with soap and water in preventing
the occurrence of acute diarrhea among children under five years of age
in slums of Addis Ababa, Ethiopia. ] Community Health. 2018;43(2):400-5.
Adane M, Mengistie B, Mulat W, Kloos H, Medhin G. Utilization of health
facilities and predictors of health-seeking behavior for under-five children
with acute diarrhea in slums of Addis Ababa, Ethiopia: A community-
based cross-sectional study. J Health Popul Nutr. 2017,36:9.

Hosmer J, Lemeshow S, Sturdivant R. Applied logistic regression. 3rd ed.
Hoboken: Wiley; 2013.

Teshome A, Dawit JT. Prevalence and distribution of active trachoma
among children 1-9 years old at leku town Southern Ethiopia. Curr
Pediatr Res. 2017,21(3):507-13.

Kassim K, Aman R, M A. M T, B. S. Prevalence of active trachoma and
associated risk factors among children of the pastoralist population in
Madda Walabu Rural District, Southeast Ethiopia: A community-based
cross-sectional study. BMC Infect Dis. 2019;19:353.

Mpyet C, Goyol M, Ogoshi C. Personal and environmental risk factors for
active trachoma in children in Yobe state, north-eastern Nigeria. Trop
Med Int Health. 2010;15(2):168-72.

Anteneh ZA, Getu WY. Prevalence of active trachoma and associated

risk factors among children in Gazegibela district of Wagehemra Zone,
Ambhara region, Ethiopia: community-based cross-sectional study. Trop
Dis Travel Med Vaccines. 2006;2(5).

Andualem B, Beyene B, Kassahun M, Kassa A, Zerihun M. Trachoma
elimination: Approaches, experiences and performance of interventions
in Amhara Regional State, Ethiopia. J Eye Dis Disord. 2018;4(115):2.

FDRE. Health Sector Development Program IV 2010/11-2014/15. Federal
Democratic Republic of Ethiopia. Addis Ababa: Ministry of Health; 2010.
FDRE. ONE WASH National Program, A Multi-Sectoral SWAp, final program
document. Addis Ababa: Federal Democratic Republic of Ethiopia; 2013.
FDRE. The water supply sanitation and hygiene implementation frame-
work. Ethiopian WASH implementation framework. One WASH plans.
Addis Ababa: Federal Democratic Republic of Ethiopia; 2011.
Center-EThiopia C. The Carter Center: Waging peace, fighting disease,
building hope. Trachoma Control Program; 1997. Accessed on Januray
2019, Available at https://www.cartercenterorg/health/trachoma/index
html.

Bailey R, Lietman T. The SAFE strategy for the elimination of trachoma by
2020: will it work? Bull World Health Organ. 2001;79:233-6.


https://doi.org/10.1371/journal.pntd.0008449
https://doi.org/10.1371/journal.pntd.0008120
https://www.cartercenterorg/health/trachoma/indexhtml
https://www.cartercenterorg/health/trachoma/indexhtml

Altaseb et al. BMC Pediatrics (2024) 24:128

42.

43.

44,

45.

46.

47.

48.

Adane M, Mengistie B, Medhin G, Kloos H, Mulat W. Piped water supply
interruptions and acute diarrhea among under-five children in Addis
Ababa slums, Ethiopia: A matched case-control study. PLoS One.
2017;12(7):e0181516.

Hoque B. Handwashing practices and challenges in Bang-Ladesh. Int J
Env Health Res. 2003;13(Suppl 1):581-7.

Freeman M, Stocks M, Cumming O, Jeandron A, Higgins J, Wolf J, et al.
Systematic review: Hygiene and health: Systematic review of handwash-
ing practices worldwide and update of health effects. Trop Med Int
Health. 2014;19(8):006-16.

Bartram J, Cairncross S. Hygiene, sanitation, and water: Forgotten founda-
tions of health. PLoS Med. 2010;7(11):21000367.

Khandekar R, Ton T, Do TP. Impact of face washing and environmental
improvement on reduction of active trachoma in Vietnam- A public
health intervention study. Ophthalmic Epidemiol. 2006;13(1):43-52.
Vedachalam S, MacDonald LH, Shiferaw S, Seme A, Schwab KJ, On
behalf of PMA 2020 investigators. Underreporting of high-risk water and
sanitation practices undermines progress on global targets. PLoS One.
2017;12(5):0176272.

Carlton E, Woster A, DeWitt P, Goldstein R, Levy K. A systematic review
and meta-analysis of ambient temperature and diarrhoeal diseases. Int J
Epidemiol. 2016;45(1):117-30.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in pub-
lished maps and institutional affiliations.

Page 11 of 11



	Prevalence of trachomatous inflammation-follicular and associated factors among children aged 1-9 years in northeastern Ethiopia
	Abstract 
	Background 
	Methods 
	Result 
	Conclusion 

	Background
	Method and materials
	Study area description
	Study design, sample size and sampling procedures
	Outcome measurement
	Data collection procedures and quality assurance
	Data management and analysis

	Result
	Socio demographic characteristics
	Prevalence of active trachoma
	Water, sanitation and hygiene (WASH) and bi-variable analysis with trachomatous inflammation-follicular (TF)
	Factors significantly associated with trachomatous inflammation-follicular (TF) from multivariable analysis

	Discussion
	Limitations of the study and gaps for further studies

	Conclusion
	Acknowledgements
	References


