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Background: Adolescence is a critical stage of human growth and development,
and adolescent nutritional status is a significant predictor of health outcomes.
However, adolescents in developing countries, including Ethiopia, have received
little attention from nutrition-related programs in recent decades. Consequently,
malnutrition among adolescents is a widespread issue in these regions.
Objective: The study aimed to identify the determinants of thinness among school
adolescents in the Legehida district of South Wollo Zone, Northeastern Ethiopia.
Methods: A school-based, unmatched case-control study was conducted from
January 20 to February 2, 2019. A total of 525 school-aged adolescents
(175 cases and 350 controls) from the Legehida district were enrolled using a
multistage sampling technique. Data were collected through interview-
administered questionnaires and anthropometric measurements. EpiData version
3.1 was used for data entry, while Anthroplus software was employed for
anthropometric measurement entry and analysis. The data were then exported to
SPSS version 25 for further analysis. Bivariate and multivariable logistic regression
analyses were performed to assess the determinants of adolescent thinness.
Results: In this study, thinness among school adolescents was significantly
associated with several factors: the absence of a latrine at home [AOR =8.2,
95% Cl (3.8, 8.17)], meal skipping per day [AOR=3.1, 95% Cl| (1.2, 7.3),
inadequate consumption of fruits and vegetables [AOR=7.5, 95% CI (3.9,
14.5)], having more than four household members [AOR =13.6, 95% CI (7.1,
26)], and the consumption of unsafe water [AOR =7.7, 95% Cl (3.8, 15.6)].
Conclusions and recommendations: The absence of latrines and access to
clean water, dietary factors, and family size emerged as significant
contributors to adolescent thinness in this study. Addressing the nutritional
challenges faced by adolescents will require collaborative efforts across sectors.

KEYWORDS

determinants, thinness, school adolescents, dietary diversity, Legehida district, Northeastern
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AOR, adjusted odds ratio; BAZ, body mass index for age Z-score; BMI, body mass index; CI, confidence
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Adolescence represents a pivotal phase of human growth and
development characterized by rapid physical, psychosocial, and
intellectual changes (1). Spanning from ages 10-19, adolescence
marks the transition from dependent childhood to independent
adulthood (2). period,
significant increases in their nutritional requirements, leading to

During this adolescents  experience
approximately 50% of their adult weight gain, over 20% of their
adult height growth, and 50% of their adult bone mass accrual (3, 4).

Adolescence presents a heightened vulnerability to malnutrition
owing to increased nutritional demands (5). Consequently,
suboptimal nutritional status during these formative years serves as
a critical determinant of health outcomes, encompassing a
spectrum of needs and challenges (6). Adolescent thinness,
characterized by a Body Mass Index-for-age Z-score (BAZ) below
—2 standard deviations using WHO Anthroplus software (7),
occurs when individuals fail to intake adequate nutrients to meet
energy, growth, and immune system maintenance requirements, or
when they metabolize or excrete nutrients at a rate exceeding
replenishment capacity (8).

Adolescent thinness represents a significant global health
challenge, ranking among the leading causes of morbidity and
mortality among teenagers, particularly prevalent in Southeast Asia
and sub-Saharan Africa (9, 10). With over 200 million school-aged
adolescents worldwide classified as underweight, it is evident that
adolescents have been largely overlooked on the public health
agenda in developing nations (11). Despite a slight reduction in the
global prevalence of thinness among adolescent girls from 10% in
2014 to 8.4% in 2018, the overall rates have remained relatively
stable over the past decade (12). Without intervention, projections
suggest that this figure could nearly double by 2020, with 90% of
affected individuals residing in 36 countries, including Ethiopia (5).
In Ethiopia, children and adolescents comprise approximately 48%
of the population, with adolescents alone accounting for 25% (13).

Ethiopia faces a significant challenge regarding adolescent
thinness, with a prevalence that is projected to increase in the
future (14). Studies conducted in various regions of Ethiopia,
such as Tehuledere district and Chiro Town, have reported
prevalence rates of underweight among adolescents ranging from
7.2% to 26.5% and 24.4%, respectively (15, ).

research conducted in Mekele, Ethiopia, revealed that 37.8% of

Similarly,

the study participants were classified as thin (17). Additionally,
the Amhara highest
concentration of Ethiopia’s poorest-performing zones (18).

region stands out as having the

Adolescent thinness exerts detrimental effects on both cognitive and
physical development in children (19). It can impede physical growth,
hinder motor and cognitive development, diminish concentration
levels, and undermine their receptiveness and productivity (20, 21).
Moreover, thinness exacerbates the challenges associated with teenage
pregnancies. When coupled with inadequate adolescent nutrition, it
heightens the risk of anemia, birth complications, maternal mortality,
preterm birth, low birth weight, and poor health outcomes for the
child (17, ).

immunity, rendering individuals more susceptible to infections and

Additionally, being underweight compromises

prolonging the recovery time from various illnesses (23).
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Various studies have documented that adolescent thinness is
influenced by a range of determinants, including sociodemographic
factors, economic factors, environmental conditions, WASH (Water,
Sanitation, and Hygiene) factors, and access to reproductive health
services (3, 7, 17, 24=27).

While undernutrition has decreased in Ethiopia over the last
two decades, the prevalence remains high. To confront this issue,
the Ethiopian government has integrated adolescent nutrition
into the second phase of the National Nutrition Program II (14).

While numerous cross-sectional studies have been conducted,
there is limited evidence identifying determinants in a case-control
design, especially in Ethiopia. Additionally, no documented evidence
exists in the study area. Therefore, this study aimed to address
methodological and informational gaps in the study area and raise
awareness among local health, community, and educational
managers regarding adolescent undernutrition. It also sought to
provide recommendations for intervention. Consequently, the study
aimed to identify determinants of thinness among school adolescents
in the Legehida district of the South Wollo Zone, northeastern Ethiopia.

Study area, design and period

A school-based unmatched case-control study design was
conducted from January 20 to February 2, 2019, in the Legehida
district, situated within the South Wollo Zone, one of the 22 woredas
in the region. The district is positioned approximately 547 km north
of Addis Ababa and 593 km south of Bahirdar, the national and
regional state capitals, respectively. Its geographical coordinates are
latitude 10°42” 10.43’" N and longitude 39°16" 9.73"" E, with an
elevation ranging from 1,646 to 3,368 m above sea level. Agriculture
serves as the primary economic activity in the area. According to
Ethiopian population projections for 2018, the woreda had a total
population of 78,048 individuals, with 39,333 being females. Data
from the Woreda Education Office indicate the presence of one
preparatory school, two high schools, and 31 elementary schools in
the area, with a total enrollment of 9,003 male students and 8,655
female students during the 2018-2019 academic year. Among these
students, 7,007 were male and 8,011 were female adolescents.

Study populations

The study population for these cases consisted of school-
attending adolescent students aged 10-19 who were thin (BAZ <
—2SD) during the study period. However, the study population
for controls comprised school-attending adolescent students aged
10-19 years who were not thin (BAZ —2SD to +1SD).

Eligibility criteria

All school-attending adolescent students in this district, aged
10-19, who were thin (BAZ < —2SD) enrolled as cases. All
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school-attending adolescent students in this district, aged 10-19,
who were not thin (BAZ —2SD to +1SD) enrolled as controls.
Participants with physical impairments (kyphosis and scoliosis)
and female adolescents who were pregnant at the time of data
collection, on the other hand, were excluded from the actual study.

Sample size determination

The sample size was calculated using the StatCalc menu of Epi Info
version 7.2.5 statistical software for an unmatched case-control study.
The following assumptions were applied: a 95% confidence level, an
80% power, and a case-to-control ratio of 1:2. The percentages of
cases and controls with family sizes greater than 5 (19.68% and
7.81%, respectively) were obtained from a study conducted in
Mekelle City, northern Ethiopia (6). With the aforementioned
assumptions, the initial sample size was determined to be 317. After
incorporating a 10% non-response rate, the adjusted sample size
became 349. Considering a design effect of 1.5, the final sample size
was calculated as 525, comprising 175 cases and 350 controls.

Sampling technique

A multistage sampling technique was employed to select study
participants. In the woreda, there are a total of 34 schools, consisting of
31 primary schools, 2 secondary schools, and one preparatory school.
From these, a subset of 10 schools (eight primary, two secondary, and
one preparatory school) was randomly selected, totaling 4,513
adolescent students. Before identifying study participants, screening
was conducted among these ten schools to distinguish between cases
and controls. During the preliminary survey conducted in all selected
schools, a total of 785 cases and 3,434 controls were identified. Study
participants were allocated proportionally for both cases and controls.
A sampling frame was developed after conducting screening (a
preliminary survey) for both cases and controls, utilizing identification
numbers in each selected school independently. From each selected
school, participants were chosen using simple random sampling
techniques, facilitated by a table of random number generation
(attached) through ENA for SMART software, based on the screening
frame available in each selected school.

Operational definition

Adolescents
All adolescents in the age group of 10-19 years of age (28).

Early adolescents

Early adolescents encompass individuals aged 10-13 years;
middle adolescents consist of those aged 14-16 years; and late
adolescents include individuals aged 17-19 years (17).

Thinness

According to WHO standards for the adolescent age group, a
BMI-for-age score below —2Z is considered indicative of thinness (9).
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Cases
All adolescents in the age group of 10-19 years who were thin
(BAZ < —2SD).

Controls
All adolescents in the age group of 10-19 years who were not
thin (BAZ —2SD to +1SD).

Source of water

Tap water, public taps, and protected wells were classified as
safe water sources, whereas unprotected springs, wells, and rivers
were categorized as unsafe sources (17).

Dietary diversity

Adolescents scoring below the median value on the dietary
diversity score (<3 food groups) were classified as having low
dietary diversity (7). Those scoring between 4 and 6 food groups
were categorized as having medium dietary diversity (7). Lastly,
adolescents scoring between 7 and 9 food groups were
considered to have high dietary diversity (7).

Study variables

Dependent variable
Thinness (yes/no).

Independent variables

Sociodemographic factors
Age, sex, parent’s education, parental occupation, family size,
marital status, grade level, living with whom, sex of house hold sex.

Environmental and personal hygiene factors
Type of drinking water, latrine availability, latrine utilization,
hand washing practice and frequency.

Dietary-related factors
Meal frequency, food items consumed, dietary diversity.

Data collection tool and procedure

The tool was adapted from UNICEF’s Adolescents Health in
Low- and Middle-Income Countries (29), along with several
other relevant literature sources (1, 5, 19, 30), and subsequently
contextualized and modified as necessary. It comprised more
than five sections aimed at assessing the determinants of thinness
among school-age adolescents in the Legehida district. Data were
collected through interviewer-administered questionnaires and
direct measurements of anthropometric data. The study involved
10 BSc public health officers and 4 MPH nutrition supervisors.

Section one consisted of 14 items, encompassing various
sociodemographic factors of adolescent participants, such as age,
sex, marital status, and educational status, as well as details
regarding their family’s sociodemographic profile and size.
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Part two involved anthropometric measurements conducted on
the school grounds. A digital Seca weight scale, precise to the nearest
0.1 kg (SECA Germany), was utilized to measure weight. To ensure
privacy, participants wore light clothing and no shoes during the
weight measurement process. Each adolescent’s weight was measured
and recorded twice, with any variance between the two
measurements carefully noted. If the difference between the two
weights (weightl and weight2) exceeded 0.5, both measurements
were excluded, and the procedure was repeated. Otherwise, the
average of the two measurements was used for analysis. Similarly,
height was measured to the nearest 0.1 cm using a stadiometer
(SECA Germany). Participants stood barefoot on the measuring
board in a standard anatomical position, ensuring that their heels,
buttocks, shoulders, and the back of their head were in contact with
the board. The flat headband of the board was positioned against the
crown of the head, forming a 90-degree angle. This height
measurement procedure mirrored the process outlined for weight
measurement. Subsequently, the WHO Anthro-Plus software was
employed to calculate the z-score value for BMI-for-age. The new
WHO 2007 cutoff point was utilized to classify adolescent thinness
based on the calculated z-score of BMI-for-age. Adolescents falling
below < —2SD were categorized as undernourished (cases), while
those within the range of —2 SD to +1 SD were classified as controls.

Part three involved collecting dietary data from each adolescent
for the preceding 24 h. Specifically, the types of food consumed
from each of the nine food groups were recorded. If an
adolescent’s diet included a particular food group, it was noted
as one [1]; conversely, if they did not consume any food from
that group, it was recorded as zero [0]. Dietary diversity was
computed by summing the values of one across all food groups.
Based on this calculation, dietary diversity was categorized as
low, medium, or high DDS.

Part four comprised eight items focusing on water
sanitation, including aspects such as water source, latrine
availability, and hand hygiene practices. Part five centered on
healthcare
Additionally, it assessed lifestyle habits, particularly alcohol

experiences and consisted of seven items.

consumption and exercise.

Data quality management

The questionnaires were initially drafted in English and then
translated into Ambharic before being translated back into English to
ensure consistency. Data collectors and supervisors underwent a one-
day training session covering topics such as confidentiality,
respondents’ rights, obtaining informed consent, the study’s
objectives, interview techniques, and questionnaire completion.
Throughout the data collection process, both the supervisor and
principal investigator ensured the thoroughness of data collection
and conducted immediate inspections following data gathering.
Additionally, each adolescent’s anthropometric measurements were
meticulously calibrated, with the weight scale being calibrated and
two measurements taken for each individual. During height
measurement, participants were instructed to refrain from wearing
shoes, capes, or any head ornaments.
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Data analysis

The data were entered into EpiData version 3.1 and then
exported to SPSS version 25 for analysis. Anthropometric data
were used to determine BAZ, which was analyzed using WHO
Anthroplus software. Frequency and percentage were employed for
categorical variables. To investigate factors associated with
thinness, a binary logistic regression model was utilized. Variables
with p-values <0.25 in the bivariate analysis were included in the
multivariate analysis. In the multivariable analysis, the adjusted
odds ratio (AOR) with a 95 percent confidence interval was used
to assess the strength of the association, with a p-value of <0.05
considered statistically significant. Furthermore, multicollinearity
was assessed. The goodness of fit for the final logistic model was
evaluated using the Hosmer and Lemshow tests, which yielded
non-significant results, indicating a good fit. However, the
Omnibus test was significant, indicating overall model significance.

Socio-demographic characteristics of
participants

All participants (525 in total) provided complete responses,
resulting in a response rate of 100%. Females comprised 110
(62.9%) of the cases and 203 (58%) of the controls. Regarding the
education level of the respondents’ fathers, 34.9% of cases and
36.6% of controls were unable to read and write. Additionally, the
majority of fathers in both cases (68%) and controls (72.3%) were
farmers. Furthermore, more than half of the cases (79.5%)
involved families with more than four members. Moreover, the
majority of participants in both cases (81.1%) and controls
(81.1%) were in grades 5th to 8th, respectively ( ).

Water and sanitation characteristics

Eighty-four percent (147) of cases and 35.7% (125) of controls
reported drinking unprotected water. The majority of participants
—52% (91) of cases and 88.6% (310) of controls—reported having
a latrine at home; however, proper latrine usage was observed in
only 80% (140) of cases and 11.7% (41) of controls. Additionally,
handwashing facilities were available to 49.1% (86) of cases and
88.6% (310) of controls; however, handwashing after restroom
use was reported by only 28.6% (50) of cases and 89.4% (313) of
controls ( ).

Health care experience and lifestyle
characteristics

Sixty percent (160) of cases and 93.4% (327) of controls had
visited a health facility, with nutritional counseling being received
by only 16% (28) of cases and 55.1% (193) of controls.
Regarding physical activity, 85.7% (150) of cases and 90% (315)
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TABLE 1 Socio-demographic characteristics of school adolescent in
Legehida district, 2019 (N = 525).

Variables Category Cases (%) | Control (%)
(EEYL))
Age Early adolescent (10-13) 70 (40) 161 (46)
middle adolescent (14-17) 84 (48) 153 (43.7)
late adolescent (18-19) 21 (12) 36 (10.3)
Sex of house hold head | Female 31 (17.7) 46 (13.1)
Male 144 (82.3) 304 (86.9)
Living with Other than parents® 60 (34.3) 39 (11.1)
With parents 115 (65.7) 311 (88.9)
Ethnicity Others® 27 (15.4) 32 (9.1)
Amhara 148 (84.6) 318 (90.9)
Religion Christian 48 (27.4) 70 (20)
Muslims 127 (72.6) 280 (80)
Parental marital status | Currently not married 50 (28.6) 28 (8)
Currently married 125 (71.4) 322 (92)
Maternal occupation Merchant 28 (16) 41 (11.7)
House wife 113 (64.6) 251 (71.7)
Other* 34 (19.4) 58 (16.6)
Maternal education Un able to read & write 60 (34.3) 26 (7.4)
Read and write only 28 (16) 140 (40)
Primary education 30 (17.1) 105 (30)
Secondary education 30 (17.1) 42 (12)
College and above 27 (15.4) 37 (10.6)

2Alone, grandparents, aunt and uncle.
bTigray, Oromo & Afar.
“Daily laborer and small-scale enterprise.

TABLE 2 Water source, sanitation and hygiene characteristics of school
adolescent students in Legehida district, 2019.

Variables (n =525) Category Cases | Controls
(%) (%)
Presence of latrine No 84 (48) 40 (11.4)
Yes 91 (52) 310 (88.6)
Wash hands after toilet No 125 (71.4) | 37 (10.6)
Yes 50 (28.6) | 313 (89.4)
Frequency of hand washing | Sometimes 131 (74.9) | 204 (58.3)
with soap Always 44 (25.1) | 146 (41.7)
Critical time hand washing | At all critical time 28 (16) 84 (24)
At four critical time 36 (20.6) 139 (39.7)
At three critical time 21 (12) 56 (16)
At two critical time 61 (34.9) 34 (9.7)
At least one critical time | 29 (16.6) 37 (10.6)
Availability of water with No 84 (48) 40 (11.4)
soap at latrine Yes 91 (52) | 310 (88.6)

of controls reported walking for at least thirty minutes per day on a
daily basis.

Dietary characteristics

Among the total participants, 41% of cases and 59% of controls
achieved a medium or higher dietary diversity score (Figure 1).
However, the vast majority of participants—83% of cases (146)
and 31% of controls (109)—did not report consuming milk or
milk products. Additionally, 78% of cases (137) and 73% of
controls (256) did not consume organ meat, while 76% of cases
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(133) and 56% of controls (195) did not consume eggs.
Surprisingly, none of the respondents reported being part of a
school feeding program (Table 3). In terms of meal frequency,
80% of cases (140) and 93.1% of controls (326) consumed meals
three or more times within a 24-hour period, respectively.
Notably, the most commonly skipped meal during this period
was dinner among cases (36%, 63) and snacks among controls
(61.1%, 214) (Table 4).

Determinants of thinness

In the binary logistic regression analysis, maternal education
status, latrine ownership, meal skipping, consumption of other
fruits and vegetables, meal frequency per day, source of drinking
water, and family size were identified as candidates for
multivariable logistic regression analysis. Subsequently, not
having a latrine, meal skipping, not consuming other fruits and
vegetables, having more than four family members, and having
an unprotected water source remained determinants of thinness
in the

adolescents attending school in the study area (Table 5).

multivariable logistic regression analysis among

Participants who did not have a latrine at home were eight
times more likely to be thin than their counterparts [AOR=8.2,
95% CI (3.8, 17)]. Moreover, those who skipped one meal per
day were three times more likely to be thin than those who did
not experience meal skipping during adolescence [AOR=3.1,
95% CI (1.2, 7.3)]. Additionally, participants who did not
consume fruits and vegetables were nearly eight times more
likely to be thin than their counterparts [AOR =7.5, 95% CI (3.9,
14.5)]. Those from families with more than four members were
at most fourteen times more likely to be thin than those with
less than or equal to four family members [AOR =13.6, 95% CI
(7.1, 26)]. Lastly, participants who consumed water from an
unimproved source were nearly eight times more likely to be
susceptible to thinness than their counterparts [AOR =7.7, 95%

CI (3.8, 15.6)] (Table 5).

Discussion

Ethiopia has made significant progress in reducing both
maternal and infant mortality in recent years. While these
achievements are commendable, sustainable long-term outcomes
cannot be expected if the nutritional status of adolescents is
overlooked, particularly in the study area. Therefore, this study
aimed to identify the determinants of thinness among school-
attending adolescents compared to their normal-weight peers.
The findings revealed that the absence of a latrine, meal
skipping, insufficient consumption of fruits and vegetables, living
in households with more than four members, and using
unprotected water sources were key determinants of thinness.

In this study, the absence of a latrine facility at home was
significantly associated with thinness among school adolescents,
who were more likely to be thin. However, contrary findings
were reported from Sri Lanka, Dangila (northwest Ethiopia), and
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Medium and above dietry diversity score
= Cases
= Control
FIGURE 1
Medium and above dietary diversity score characteristics among school adolescents Legehida district, 2019 (N = 525).

TABLE 3 Dietary diversity consumption of adolescent students of

TABLE 4 Dietary characteristics of adolescent students in Legehida

legehida district, 2019.

district, 2019 (N = 525).

Variables (n =525) Category Cases | Controls Variables (n =525) Category | Cases (%) | Control (%)
(%) (%) Frequency of eating breakfast | Not daily 80 (45.7) 51 (14.6)
Consumption of milk/milk products No 146 (83) | 109 (31) Daily 95 (54.3) 299 (85.4)
Yes 29 (17) 241 (69) Frequency of eating lunch Not daily 40 (22.9) 48 (13.7)
Consumption of legumes/nuts No 47 (27) 41 (12) Daily 135 (77.1) 302 (86.3)
Yes 128 (73) | 309 (88) Frequency of eating dinner Not daily 79 (45.1) 39 (11.1)
Consumption of other fruits/veg. No 136 (78) 98 (28) Daily 96 (54.9) 311 (88.9)
Yes 39 (22) | 252 (72) Frequency of eating snack Not daily 136 (77.7) 298 (85.1)
Consumption of dark green No 124 (71) 34 (10) Daily 39 (22.3) 52 (14.9)
leafy veg. Yes 51 (29) 316 (90) Experience of meal skipping No 45 (25.7) 49 (14)
Consumption of organ meat No 137 (78) 256 (73) Yes 130 (74.3) 301 (86)
Yes 38 (22) 94 (27) Type of meal skipped No skip 29 (16.6) 48 (13.7)
Consumption of flesh meat No 124 (71) 251 (72) Breakfast 27 (15.4) 27 (7.7)
Yes 51 (29) 99 (28) Snack 33 (18.9) 214 (61.1)
Consumption of vitamin A rich raw 41 (23) 90 (26) Lunch 23 (13.1) 28 (8)
fruits/vegetables After applying | 34 (19) | 189 (54) Dinner 63 (36) 33 (9.4)
heat
Not eaten 100 (57) 71 (20)
Consumption of starchy foods Yes 175 (100) | 350 (100)
Consumption of eggs No 133 (76) | 195 (56) studies might reflect poor socioeconomic conditions rather than
Yes 42024 | 155 (44 the absence of latrines at home. This suggests that addressing

the Somali region (20, 31, 32). This disparity could be attributed to
differences in socioeconomic status and study settings. This study
whereas the

primarily selected schools from rural

aforementioned studies included relatively more urban schools.

areas,

The lack of a latrine at home often leads to open defecation,
exacerbating poor sanitation and hygiene conditions. These
factors facilitate disease transmission, resulting in fecal-oral
diseases such as recurrent diarrhea, which causes nutritional
malabsorption. Additionally, the prevalence of intestinal worms
may be higher, reducing appetite and nutrient uptake, thus
worsening thinness. In contrast, the results from the other
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undernutrition requires multisectoral efforts focusing on both
sanitation and broader socioeconomic factors.

The findings of this study indicated that adolescents who
skipped meals daily were more likely to be thin compared to
their peers, consistent with studies from Wolaita Sodo, Adwa,
and Mekelle City (2, 17, 30). This similarity may be due to the
fact that skipping meals results in insufficient nutritional intake.
Additionally, adolescence is a period of rapid growth and
which
exacerbates the problem of thinness among adolescents.

development, increases dietary requirements and
This study found that adolescents living in households with
more than four members were more likely to be thin compared

to those in households with four or fewer members. This result
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TABLE 5 Bivariate and multivariable logistic regression model predicting the odds of thinness among school adolescents in Legehida district, 2019 (N = 525).

Variables Response Thinness COR 95% Cl AOR 95% ClI p-value
Cases Controls

Maternal education status Unable to read & write 60 26 3.1 (1.6-6.2) 1.4 (0.5-4.2) 0.89
Read & write only 28 140 0.27 (0.14-0.7) 0.29 (0.08-1.08) 0.56
Primary education 30 105 0.39 (0.2-0.7) 0.44 (0.16-1.2) 0.13
Secondary education 30 42 0.9 (0.4-1.9) 1.18 (0.39-3.5) 0.34
College or above 27 37 1 1

Having latrine No 84 40 7.15 (4.59-11.4) 8.2 (3.8-17) ** 0.001
Yes 91 310 1 1

Frequency washing hands with soap after toilet | Sometimes 131 204 2.13 (1.4-3.19) 1.2 (0.6-2.6) 0.26
Always 44 146 1 1

Meal skipping Yes 45 49 2.13 (1.3-3.3) 3.1 (1.2-7.3) ** 0.000
No 130 301 1 1

Consuming other fruits & vegetables No 136 98 8.97 (5.86-13.7) 7.5 (3.9-14.5) ** 0.000
Yes 39 252 1 1

Family size >4 139 59 19 (12-29.8) 13.6 (7.1-26) ** 0.003
<4 36 291 1 1

Source of drinking water Unprotected 147 125 9.4 (5.97-14.96) 7.7 (3.8-15.6) ** 0.002
protected 28 225 1 1

Meal frequency >3 140 326 1 1
<3 35 24 3.4 (1.9-5.9) 0.05 (1.0-6.0) 0.35

NB. *p-value < 0.01 **p-value < 0.001.

aligns with studies conducted in East Wollega and Adwa City
(5, 30). The likely reason is that a larger number of household
members can compromise food security, leading to reduced food
availability and attention for each individual. This suggests that,
without ensuring food security, population growth can lead to
multiple issues, including poor health outcomes. However, a
study from Bangladesh reported contrary findings (33). This
discrepancy may be due to differences in socioeconomic status,
particularly in agricultural production, which ensures better food
security in Bangladesh.

This study found that adolescents who drank water from
unprotected sources were more likely to be thin than their
peers. This finding is consistent with studies conducted in
Goba, Adama, the Somali region, and Adwa (1, 28, 30, 32). The
intake of impure water can lead to intestinal worm infections,
which decrease appetite and consequently result in poor
nutritional status either directly or indirectly. Furthermore,
poor environmental sanitation and cleanliness are primary
causes of malnutrition. Therefore, improving access to clean
water can help address food security and various health issues,
including undernutrition.

The current study reveals that adolescent students who did
not consume fruits and vegetables were more likely to be thin
than those who did, consistent with findings from studies in
Wolaita Sodo and Mekelle City (2, 17). This similarity can be
explained by the fact that fruits and vegetables are rich in
various nutrients essential for disease prevention. Insufficient
intake of these foods can weaken immunity and lead to various
infections, which may directly or indirectly cause thinness.
These highlight  the
community-based behavioral change activities focused on

findings importance of intensive

increasing fruit and vegetable consumption. However, findings
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from Aksum City contradict this (34). This discrepancy might
be due to the fact that consuming fruits and vegetables alone,
without adequate protein and carbohydrate-rich foods, does not
necessarily prevent undernutrition.

Conclusion

In the current study, the absence of a latrine facility at home, daily
meal skipping, insufficient consumption of fruits and vegetables, living
in households with more than four members, and using an unsafe
source of drinking water were independently associated with an
increased rate of thinness among school-aged adolescents. Local
water and energy managers, as well as those in the agricultural
sector, should focus on improving safe water coverage and utilization
in all targeted kebeles according to the standard. Additionally,
encouraging diverse food production and consumption in every
crucial. Community and facility-based health
promotion and behavioral change activities related to diet diversity,
latrine availability, and family planning should also be strengthened
and improved by local health managers.

household is

Moreover, school
administrators should initiate a school feeding program, integrate
nutrition education into the curriculum, and establish nutrition clubs
to enhance students’ awareness and attitudes toward nutrition.
Lastly, future researchers should conduct both interventional and

qualitative studies to further explore these issues.

Limitations and strength of the study

The authors used the Switchboard, a peer-reviewed and
validated survey tool, to conduct a preliminary survey (screening)
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to identify both cases and controls, working with more than ten
public schools. However, the study had limitations, including not
measuring the quantity and quality of food items consumed by
which
generalizability to adolescents outside of school. Therefore,

adolescents and being school-based, limits its
conducting interventional follow-up studies and qualitative

research will help address these limitations.
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