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Magnitude and associated factors of goiter, and iodized salt 
utilization among adolescent girls in the highland area of North 
Shewa zone, Central Ethiopia

Background: Iodine deficiency disorder is a common and 
preventable global public health problem that causes irreversible 
mental retardation. IDD is more prevalent in developing 
countries, especially in mountain areas. Therefore this study 
aimed to assess the magnitude and associated factors of goiter 
among adolescent girls. The knowledge and utilization of iodine-
rich foods and iodized salt of adolescent girls in the highland 
area of North Shewa zone, Central Ethiopia was also assessed.
Methods: An institution-based cross-sectional study was 
conducted from October 5, 2018, to December 30, 2019. 
A multistage sampling technique was used to select 477 
adolescent girls from 12 schools. A pre-tested structured self-
administered questionnaire, anthropometric measure and thyroid 
gland examination were used for data collection. The collected 
data were entered into Epi Data 3.1 software and analyzed using 
Anthro plus and SPSS version 21 software.
Results: The overall prevalence of goiter was 50.4% of which 
35.4% were palpable and 15.0% were visible goiter. Being 
post-menarche (AOR=3.241, 95% CI= (1.288-8.152)) and thin 
(AOR=1.124, 95% CI= (1.068-14.680)) adolescent girl increased 
the risk goiter. Two hundred seventy (60.8%) adolescent girls 
had awareness about salt iodization and 54.5% girls said it is 
important to prevent goiter. Though packed salt was used by 
58.2% only 30.6% of households of adolescent girls add salt 
immediately before the end of cooking or after cooking. 
Conclusions: Goiter is a serious health problem that affects about 
half of adolescent girls in the study area. The risk of developing 
goiter was higher among girls who initiated menstruation and 
suffered from thinness. There is low awareness about iodized 
salt and packed salt utilization. In addition to universal salt 
iodization as a strategy to eliminate IDD, emphasis to awareness 
creation on salt iodization and its proper utilization is required.
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Department of Public Health, College of health Science, Debre Birhan University
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Introduction 

Iodine is important for the thyroid gland to 

produce thyroid hormones which are important 

for growth, development, and control of 

metabolic processes in the body. Iodine from the 

diet is absorbed throughout the gastrointestinal 

tract after it is converted to iodide ion (1).  

All clinical and subclinical abnormalities related 

to iodine deficiency are termed as iodine 

deficiency disorders (IDD). Goiter and mental 

retardation are the most visible manifestation of 

iodine deficiency (1-3). IDD is a global public 

health problem which is the most common and 

preventable cause of mental retardation and the 

damage is irreversible if it happens during 

pregnancy till the first two years of life. (4-7). 

The daily requirement of iodine for adolescents 

is 150 micrograms (1). Adolescence is the period 

of transition from childhood to adulthood which 

is characterized by rapid growth and 

development, for girls the transition is typically 

marked with menstruation. These increase the 

daily required nutrients. IDD during adolescence 

results in goiter, mental retardation, and physical 

growth retardation. For adolescent girls, the 

effect of IDD may extend to the fetus and 

newborns during their motherhood (8, 9).  

According to World Health Organization (WHO) 

and United Nation Children Emergency Fund 

(UNICEF) recommendation of universal salt 

iodization (USI) as the main strategy to prevent 

IDD (10, 11), in 2012 the government of Ethiopia 

started enforcing the comprehensive salt 

regulation which mandates USI (12, 13). Since 

then iodized salt coverage shows considerable 

improvement but the coverage of adequately 

iodized salt, proper storage, and utilization of 

iodized salt are too low. The 2015 national 

micronutrient survey reported that household 

iodized salt coverage of 89.2% and 26% 

adequately iodized salt coverage.  Lowest (15%) 

iodized salt coverage was observed in the 

Amhara region (14).  

Around one fourth (23.17%) of the Ethiopian 

population is in the age range of 10-19 years and 

adolescent girls account for 11.42% of the 

Ethiopian population, according to the 2017 CSA 

population projection (15). Though adolescent 

girls account significant proportion of Ethiopian 

population, the National Nutrition Program 

(NNP) II, launched in 2016, marginalize 

adolescent girls by giving more emphases for 

the first 1000 day of child life to eradicate chronic 

malnutrition by 2030. The micronutrient 

deficiency prevention activities also focused on 

under-five years old children, and pregnant and 

lactating mothers (16).  

Most local IDD related studies focused on 

children, and those few studies revealed that 

goiter is a common health problem of adolescent 

girls in Ethiopia. A study in Northwest Ethiopia 

on 6-18 year children reported 41% goiter rate 

on children aged 13-18 years (17). According to 

a study in Southern Ethiopia, the goiter rate of 

adolescents was 48.9% and 60.9% of them were 

females (18). Females were 2.38 times more 

likely to develop goiter than male students (19). 

Grade I goiter is more prevalent on girls aged 10-

14 years and grade II goiter is more common on 

15-19 years old girls (20). Significantly higher 

goiter rate was also observed in high land than 

low land areas as a result of low dietary iodine 

content. Soil erosion is a common problem in 

Ethiopian high land areas and iodine which 

usually found on the top layer of soil can easily 

be leached away due to erosion and crops from 

such area become iodine deficient (21, 22).  

Therefore it was important to assess the 

magnitude and associated factors of goiter on 

adolescent girls. This study also aimed to assess 

the knowledge and utilization of iodized salt 

among adolescent girls in the highland area of 

North Shewa Zone, Amhara Region, Central 

Ethiopia. 

Methods and materials 

Study design and setting 

An institution-based cross-sectional study 

design was implemented from October 5, 2018, 

to December 30, 2019, on school adolescent 

girls found in high land part of North Shewa 
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Zone. North Shoa zone is one of eleven zones 

in Amhara national regional state covering an 

area of 15936.13km2 and located at latitude: 

9°46'8.4''N and longitude: 39°40'4.8''E. For 

administrative purpose, North Shoa zone 

divided into 24 Woreda and 4 town 

administrative units. Debre Birhan town is the 

capital of North Shewa Zonal administration 

which is 130km northeast of Addis Ababa. The 

town is located at latitude and longitude of 

(9°40'59.99'' N 39°31'59.99'' E) with an elevation 

of 2840 meters above sea level. According to the 

Central Statistical Agency (CSA) 2017 

estimation, North Shewa Zone has a total 

population of 2,145,955. 

Sample size and sampling procedure 

The sample size was determined using Epi Info 

version 7.1.5.0 software by considering 29.3% 

prevalence of goiter (21), 5% marginal error, 

95% confidence level, and 1.5 design effect. We 

get a total sample size of 477 and a multistage 

sampling technique was employed to get these 

study participants. First, we categorize those 24 

Woredas found in North Shewa Zone found into 

three (aired, semi-aired and cold) strata based 

on climatic conditions and elevation. From 9 cold 

or highland Woredas four of them (Debre-Sina, 

Basona werena, Hagere-Mariam and Deneda) 

were selected using simple random sampling 

technique then a total of 12 schools (three from 

each selected woredas (one rural primary 

school, one urban primary school and one high 

school) by lottery method. A proportional 

systematic random sampling technique was 

applied to identify study participants based on 

the list of adolescent girls obtained from each 

selected school. 

Data collection tools and procedures 

Data related to socio-demographic 

characteristics, knowledge (iodine sourced 

foods and salt iodization) and other goiter related 

important variables were collected using a 

pretested structured self-administered 

questionnaire. 

Anthropometric measurement: Weight and 

height of study participants were measured by 

trained clinical nurses. Height was measured to 

the nearest 0.1cm with barefoot and weight was 

measured to the nearest 0.1kg with light 

clothing. Adolescent girls having height-for-age 

Z score (HAZ) of less than -2 were considered 

as stunted and those with less than -3 HAZ were 

severely stunted. Adolescent girls with BMI-for-

age Z score (BAZ) of less than -2 were thin and 

those with less than -3 BAZ were taken as 

severely thin. 

Goiter statue, the enlargement of thyroid gland 

related with iodine deficiency, was assessed 

through examination of thyroid gland for any 

enlargement and graded as Grade 0: if there is 

no palpable or visible goiter, Grade I: if the goiter 

is palpable but not visibly and Grade II: if the 

goiter is clearly visible and palpable under 

normal position of the neck according to WHO 

recommendation. The total goiter rate of 

adolescent girls was measured by considering 

both Grade 1 and Grade 2 goiter. A separate 

classroom was used for goiter assessment to 

make girls feel free to show their necks for 

examination.  

Data quality assurance 

The questionnaire prepared in English language 

was translated to local (Amharic) language then 

re-translated back to English and pre-tested on 

5% of the study subjects to improve the accuracy 

of the tool. Data collection guide was prepared 

and two days of training to eight data collectors 

and four supervisors were given before data 

collection commenced. Daily bases monitoring 

and supervision of data collection, and checking 

for completeness and consistency of collected 

data was carried out by supervisors. Blood 

specimens will be collected using aseptic 

techniques. The height and weight of the study 

participants were measured twice and took the 

average. Two data collectors independently 

conducted a physical examination of the thyroid 

gland of each study participants for goiter 

assessment. The supervisor re-examined the 

thyroid gland enlargement and decided on the 
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goiter status of study participants when there is 

disagreement between data collectors. The 

principal investigator also examined the 

collected data for completeness and consistency 

before data entry.  

Data analysis procedures 

After double data entry to Epi Data 3.1 software 

to control data entry errors, data were exported 

to WHO Anthro Plus version 3.1.0 software for 

nutritional status and to SPSS version 21 for 

analysis. Descriptive statistics was made to see 

the socio-demographic and menstrual 

characteristics, goiter rate, and knowledge about 

salt iodization of adolescent girls. Both bivariate 

and multivariable binary logistic regression 

analyses were used to identify associated 

factors with goiter among adolescent girls. Odds 

ratio with 95% confidence intervals was 

computed and variables with p-value less than 

0.05 were considered as statistically significant 

associated factors for goiter. 

Results 

Socio-demographic characteristics of 

participants 

The mean age of adolescent girls involved in the 

study was 14.3 years. Hundred seventy one 

(39.5%) and 107(24.7%) were in the age 

categories of 10-14 and 17-19 years 

respectively. More than half 236 (52.7%) and 

246 (55.8%) participants were from primary 

schools and rural residents respectively. Almost 

all participants 440 (99.3%) were Amhara in 

ethnicity and 429 (96.6%) were Christians. 

Regarding the educational status of parents, the 

majority of both 317(74.2%) mothers and 

276(66.3%) fathers had not more than the ability 

to read and write. Majority 258(58.6%) mothers 

of study participants were housewives whereas 

315(74.5) fathers were farmers. About two-third 

289(67.5%) had a family size of five or more. 

 

Table 1. Socio-demographic characteristics of school adolescent girls in North Shoa Zone, 

Amhara region, Central Ethiopia in 2019. 
Variables  Responses  Frequency  Percent  

Age (in years) 10-14 171 39.5 

15-16 155 35.8 

17-19 107 24.7 

School  Primary school 236 52.7 

Secondary school 212 47.3 

Residence  Rural  246 55.8 

Urban  195 44.2 

Religion  Christian  429 96.6 

Muslim  11 2.5 

Others  4 0.9 

Ethnicity  Amhara 440 99.3 

Others  3 0.7 

Mother educational status Can’t read and write 155 36.3 

Can read and write 162 37.9 

Up to grade 8 73 17.1 

Grade 9 to 12 19 4.4 

College certificate and above 18 4.2 

Father educational status Can’t read and write 63 15.1 

Can read and write 213 51.2 

Up to grade 8 75 18.0 

Grade 9 to 12 36 8.7 

College certificate and above 29 7.0 

Mother occupation House wife 258 58.6 

Farmer 91 20.7 

Merchant  37 8.4 

Government employee 23 5.2 

Private employee 20 4.5 

Others  11 2.5 

Father occupation  Farmer 315 74.5 

Merchant  32 7.6 

Government employee 44 10.4 

Private employee 23 5.5 

Others  8 1.8 

Family size <5 139 32.5 

≥5 289 67.5 
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Table 2. Knowledge about benefit and food sources of iodine among school girls in North 

Shoa Zone of Amhara region. Central Ethiopia, 2019. 

Variables  Responses  Frequency  Percent  

Do you know foods used as source of 
iodine 

Yes 310 70.1 

No 132 29.9 

Iodine rich foods Vegetables  39 13.2 

Cereals  60 20.3 

Legumes 58 19.7 

Fish 18 6.1 

Salt  222 75.3 

Others  6 2.0 

Do you know benefit of iodine rich foods Yes 278 62.6 

No 166 37.4 

Benefits  Prevent goiter  146 54.5 

Prevent cretinism 47 17.5 

Mental development 48 17.9 

Physical growth 41 15.3 

Prevent abortion and still birth 11 4.1 

Good health  116 43.3 

Others  3 1.1 

Heard about iodized salt Yes 270 60.8 

No 174 39.2 

Type of salt Iodized Unpacked 84 19.7 

Packed  325 76.3 

Both  17 4.0 

Type of salt used Unpacked 33 35.0 

Packed  146 58.2 

Both  275 6.9 

Salt storage container Closed container  390 92.2 

Open container  33 7.8 

Usual time of adding salt during cooking At the beginning of cooking 92 20.9 

In the middle of cooking 214 48.5 

Immediately before end of cooking 104 23.6 

After cooking 31 7.0 

 

Table 3. Menstruation experience and menstruation hygiene management practice of 

adolescent girls in North Shoa Zone of Amhara region, Central Ethiopia, 2019. 

Variables  Responses  Frequency  Percent  

Have you experienced menstruation? Yes 289 65.7 

No  151 34.3 

Had information about menstrual hygiene management before 
menarche (n=289) 

Yes 112 38.8 

No 177 61.2 

Know about menstrual hygiene management at time of 
menarche (n=151) 

Yes 62 41.1 

No 89 58.9 

Have awareness about disposable sanitary pad  Yes 273 95.1 

No 14 4.9 

Materials used for menstrual hygiene management practice Disposable sanitary pad 201 70.3 

Reusable clothes 39 13.4 

Use multiple under wears  23 8 

Others  23 8 

Pain/symptoms during menstruation Yes 229 80.6 

No 55 19.4 

Menstruation related pain/symptoms Abdominal cramp 147 65.3 

Back pain 103 45.8 

Nausea and/or vomiting 27 12.0 

Constipation 25 11.1 

Headache 21 9.3 

Breast swelling/pain 16 7.1 

Depression 34 15.1 

Fatigue  31 13.8 

Others  16 7.1 
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Menstruation and menstruation hygienic 

management practice 

From 151(34.3%) pre-menarche school 

adolescent girls in study 89(58.9%) didn't know 

the hygienic practices at the time of menarche. 

Similarly of 289(65.7%) post-menarche school 

girls 177(61.2%) were not ready about 

menstrual hygiene management practice during 

their first menses. Majority 273(95.1%) and 

201(70.3%) girls had awareness about the 

disposable sanitary pad and used it for 

menstrual hygiene management practice 

respectively. Abdominal cramp and back plain 

were common menstruation-related symptoms 

mentioned by 147(65.3%) and 103(45.8%) 

adolescent girls. 

Knowledge about iodine-rich foods and 

iodized salt 

Two hundred twenty two (75.3%) mentioned 

iodized salt as a source of iodine out of 

310(70.1%) adolescent girls who knew iodine-

rich foods. About two-thirds (62.6%) of 

adolescent girls were knowledgeable about the 

benefit of iodine-rich foods. Among those 

benefits of iodine-rich foods; prevention of goiter 

and for good health were mentioned by majority 

146(54.5%) and 116(43.3%) adolescent girls 

respectively.  

Two hundred seventy (60.8%) adolescent girls 

heard about iodized salt from various sources. 

Majority 325(76.3%) adolescent girls considered 

packed salt as iodized salt and 17(4.0%) girls 

reported both packed and unpacked salt as 

iodized salts. The prevalence of packed salt 

utilization households of adolescent girls was 

246(58.2%). Most 390(92.2%) households of 

adolescent girls used a closed container for salt 

storage. Less than one-thirds (30.6%) 

households of adolescent girls add salt 

immediately before the end of cooking or after 

cooking. 

Prevalence of goiter and nutritional status of 

adolescent girls 

The overall prevalence of goiter was 212(50.4%) 

with 95% CI of 45.8% to 54.9%. Out of these 

149(35.4%), girls had Grade I goiter and 

63(15.0%) had Grade II goiter.  

Stunting (HAZ < -2SD) was observed on 

50(11.9%) of adolescent girls and 5(1.2%) of 

them were severely stunted (HAZ < -3SD). 

According to BMI-for-age, of 34(8.1%) 

adolescent girls who had thinness (BAZ < -2SD) 

3 (0.7%) were severely thin (BAZ < -3SD). 

 

Table 4. Nutritional status (stunting and thinness) of adolescent girls in North Shoa Zone of 

Amhara region, Central Ethiopia, 2019. 

Variables  Responses  Frequency  Percent  (95% CI) 

Height-for-age Z score (HAZ) Severe stunting (< -3SD) 5 1.2  11.9 (8.7-15.1) 

Mild stunting (< -2SD) 45 10.7  

Normal (≥ -2SD) 370 88.1   

BMI-for age Z score (BAZ) Severe thinness (< -3SD) 3 0.7  8.1 (5.4-10.8) 

Mild thinness (< -2SD) 31 7.4  

Normal (≥ -2SD) 386 91.9  

 

Factors associated with goiter among 

adolescent girls 

On bivariate analysis; the mother's educational 

status, mother's occupation, father's occupation, 

type of salt used, type of salt container, 

menstruation, and BMI-far-age were variables 

found to have an association with goiter of 

adolescent girls at a p-value of 0.25. Thus, 

variables were further analyzed by multivariate 

binary regression analysis.  

According to multivariate analysis, menstruation 

and thinness were found to be independently 

associated with goiter among adolescent girls. 

As compared to pre-menarche adolescent girls 

those who started menstruation were 3.24 times 

more likely to develop goiter (AOR=3.241, 95% 

CI= (1.288-8.152)). Thinness (BMI-for-age < -
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2SD z-score) was found to increase risk of goiter 

by 12.4% compared to their counterparts 

(AOR=1.124, 95% CI= (1.068-14.680)). 

Discussion  

The overall prevalence of goiter was 50.4% in 

this study area which revealed that half of the 

adolescent girls were suffering from IDD. Grade 

I and II goiter accounts (35.4%) and (15.0%) 

respectively. The prevalence of goiter in North 

Shewa zone was consistent with a study report 

of 48.9% total goiter rate (36.9% grade I and 

11.11.9% grade II) among adolescent girls in 

Southern Ethiopia (18). This finding was higher 

than 39.5% report of goiter rate on 6-18 years 

girls in Metekel, Northwest Ethiopia (17). 

Similarly, it was found to be higher than another 

study finding of 31% and 25.1% total goiter rate 

in high-land and low-land areas of the Amhara 

region respectively (21). This study finding also 

is higher than 21.4% report among Pakistan 

adolescent girls (23) and 6.8% goiter rate of 

school adolescent girls in India (24). The 

observed high prevalence of goiter rate in North 

Shewa zone might be due to low iodine content 

of dietary intake and poor utilization of iodized 

salt at the household level. Crops harvested in 

the area might have low iodine content as a 

result of iodine-deficient soil because highland 

areas of the North Shewa zone are climatically 

cold and more of mountainous which is more 

vulnerable for iodine-containing topsoil erosion. 

Our finding is lower than 57.09% (25) goiter rate 

report of a study in Pakistan on adolescent 

college studies. This may be due to the 

difference in study subjects and time of the 

study, where the Pakistan study was conducted 

on college girls aged 17-19 years old in 2006. 

 

Table 5. Factors associated with goiter on bivariate and multivariate analysis among 

adolescent girls in North Shoa Zone of Amhara region, Central Ethiopia, 2019. 

Variables  Responses  Goiter  COR(95%CI) AOR(95%CI) 

Yes No 

Age     1.138(1.030-1.257) 0.802(0.643-1.071) 

Mother educ Can’t read and write 88 62 1  

Can read and write 74 76 0.686(0.435-1.083) 0.629(0.279-1.419) 

Primary school 32 38 0.593(0.335-1.051) 0.479(0.179-1.276) 

Secondary and above 12 22 0.394(0.177-0.834) 0.199(0.019-1.019) 

Mother occu House wife 124 118 1  

Farmer 46 41 1.068(0.654-1.744) 1.315(0.511-3.383) 

Merchant  13 21 0.589(0.282-1.230) 0.441(0.078-2.482) 

Government employee 8 14 0.544(0.220-1.344) 2.131(0.135-33.758) 

Private employee 10 8 1.190(0.454-3.117) 1.506(0.248-9.163) 

Father occu Farmer 154 145 1  

Merchant  14 15 0.879(0.410-1.884) 1.459(0.411-5.182) 

Government employee 14 28 0.471(0.238-0.930) 0.686(0.146-3.230) 

Private employee 10 11 0.856(0.353-2.076) 2.785(0.568-13.616) 

Type of salt used Packed 110 124 1  

Unpacked  76 61 1.404(0.920-2.145) 1.579(0.703-3.548) 

Salt container Closed container 180 187 1  

Open container 23 8 2.987(1.302-6.850) 1.626(0.212-12.486) 

Started menstruation No 55 81 1  

Yes 154 126 1.800(1.188-2.727) 3.241(1.288-8.152)* 

BAZ Normal 184 188   

Thin 16 14 1.168(0.554-2.461) 1.124(1.068-14.680)* 

* Significantly associated variables  
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According to this study, post-menarche 

adolescent girls were 3.24 times more likely to 

develop goiter than pre-menarche girls. 

Similarly, a study in Switzerland also reported 

that girls were more susceptible to goiter with 

mild iodine deficiency during mid to late puberty 

periods (26). This study finding supports the sex 

dependence of goiter where girls were more 

vulnerable than boys, which might be related to 

female sex hormones and increased 

physiological demand for iodine nutrients 

because of menstruation. The increase in 

female sex hormones during puberty may 

influence the function of the thyroid gland and 

presence of iodine deficiency additionally during 

adolescence may exacerbate the enlargement 

of thyroid glands.    

Nutritional status is another risk factor 

independently associated with goiter. Thin 

adolescent girls had 12.4% increased risk of 

developing than their counterparts. This is 

consistent with a study in Bangladesh that 

reported that iodine deficiency is 40% lesser on 

well-nourished as compared to wasted 

adolescent girls (27). This study finding does not 

go in line with the report of a study Bahawalpur 

Victoria Hospital (28) which revealed that 

nodular goiter was more common on obese 

patients. This inconsistency might be due to 

study setting and study participants as our study 

was school-based which involved adolescent 

girls only and the study in Bahawalpur, Pakistan 

was hospital-based which include any age 

groups. 

In this study, 70.1% of adolescent girls knew 

locally available iodine-rich foods. This is similar 

to the 70% report of a study in Northwest 

Ethiopia on women who involved in food 

preparation (29). This finding is higher than a 

report of a study conducted in the Wellega 

province of Ethiopia which revealed 61.9% of 

female school children knew common food 

sources of iodine (30). Our study revealed that 

62.6% of adolescent girls were knowledgeable 

about the benefits of iodine-rich foods and 

54.5% of them knew that it is important to 

prevent goiter. This finding goes in line with the 

2015 national report that two-third of women in 

Ethiopia had awareness about goiter and 48% of 

them were able to associate goiter with iodine 

deficiency (14). However, our finding is higher 

than a study in the Wellega district of Ethiopia 

where 28.6% of adolescent school girls knew 

that goiter is caused by low iodine dietary intake 

(30).  

Ethiopia as a country with low access to sea 

foods like fish, universal salt iodization is the 

main strategy being implemented since 2012 to 

control IDD. The present study showed that 

60.8% of adolescent girls had awareness of salt 

iodization. The common source of information 

about salt iodization was from mass media 

(38.7%) followed by school (37.4%). Schools are 

expected to be the main source of information 

for school girls about salt iodization through their 

school health program. This result may implicate 

the presence of poor school health program or 

probably the school health program gives less 

emphasis on nutrition since school adolescent 

girls had low awareness about salt iodization. 

This study finding of salt iodization awareness 

level is lower than 90.4% and 74.2%  reports of 

community-based studies conducted in Mekelle 

(31) and Laelay Maychew (32) which are part of 

Northern Ethiopia. Our study finding is 

consistent with 63.8% and 59.5 % salt iodization 

awareness level reported from studies in Gonder 

(33) and Debre Tabore (29), Northwest Ethiopia. 

This study finding is higher than a community-

based study in India (34) where 23% were 

informed about salt iodization. This difference 

might be due to study setting differences where 

the study in India was community-based which 

focused on rural communities. 

Various studies from different parts of the world 

revealed that most packed salts were 

adequately iodized salts (≥15ppm) than 

unpacked salts. In this study, more than half 

(58.2%) households of adolescent girls 

commonly consumed packed salt which is lower 

than the national micronutrient survey and 

EDHS report of 89.2% and 89% of households 
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used iodized pack salts respectively (14, 35). 

This study finding is also inconsistent with other 

local studies report like 83% in Gonder, 75.6% in 

Mekelle, 66.4% in Debre Tabore, 61% in 

Waghimra, 50.3% in Wolaita and Dawro, 37.7% 

in Sidama, 27% Laeley Maychew and 26.2% in 

Jimma (18, 19, 29, 31-33, 36-38). A study 

conducted in the rural area of India reported that 

83.6% of households were using iodized pack 

salts (34). 

Based on our study, the majority (92.2%) 

households of adolescent girls put salts in a 

closed container. This finding is congruent with 

95% and 92.3% report from local studies 

conducted in Leku town of Sidama Zone, 

southern Ethiopia (37) and Laelay Maychew 

district of Northern Ethiopia (32) respectively. 

Similarly, a study in India revealed that 96% of 

households put salts in a closed container (34). 

This study finding is not in line with 74.3% report 

in Wolaita Southern Ethiopia (39) and 66.6% 

report in Central India (40). This may be due to 

difference in study participants and data 

collection techniques where a study in Wolaita 

include study participant aged greater than 18 

years and the study in Central India used 

observational data collection method on a small 

sample size of 120 households. 

The appropriate time of adding iodized salt to 

food in the process of cooking is at the end of 

cooking or immediately before the end of 

cooking and this study showed that around three 

tenth 135(30.6%) households of adolescent girls 

usually add salt on appropriate time in the food 

cooking process. This is consistent with the 

report that 36.1% of households add salt at the 

end of cooking (39). This study finding is lower 

than 59.7% in Laeley Maychew of Northern 

Ethiopia (32) and higher than 14% report in India 

(34). According to a study in West Gojjam district 

of Ethiopia, 95.1% of households used to add 

salt in the process of cooking and 2.9% added at 

the beginning of cooking (41). 

Conclusions  

Goiter is a serious public health problem that 

affects about half (50.4%) of adolescent girls in 

the North Shoa zone. Menstruation and thinness 

were associated with increased risk goiter on 

adolescent girls. The knowledge of adolescent 

girls about the benefits of iodine-rich foods was 

low (62.6%) and only half (54.5%) of them had 

an awareness that iodine-rich foods are 

important for the prevention of goiter. There is 

low (60.8%) awareness about iodized salt by 

adolescent girls and low 58.2% packed salt 

utilization by households of adolescent girls. 

Even though most (92.2%) households of 

adolescent girls used closed containers for salt 

storage, three out of ten households added salt 

at the end or immediately before the end of food 

cooking.  
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