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ABSTRACT

Background: lodine Deficiency Disorders refer to a spectrum of health consequences resulting from inadequate
intake of iodine. Around 2 billion people in 130 countries worldwide have insufficient intakes of iodine and
Ethiopia also one of the countries more than half the population at risk of lodine Deficiency Disorders (IDD).
Recently monitoring of the iodine in Dasse and kombolcha indicated that 68.8% of households used adequately
iodized salt which is below the international goal of 90% coverage. Universal salt iodization has been implemented
to eliminate Iodine Deficiency Disorders. However, the adequacy of iodine in salts needs close monitoring to meet
its intended goal.

Objective: To assess availability of adequately iodized salt and its associated factors at household level in Nejo
woreda West Wollega Zone, Oromia, Ethiopia, 2019.

Method: A Community-based cross-sectional study was conducted in Walmara Woreda from February one to 30 in 2020.
Multistage sampling technique Data collection was used to study participant. All independent variables with p-value <0.25
in the bivariate analysis were selected for multivariate logistic regression analysis. During multivariate logistic regression
analysis the P-value less than 0.05 were considered as statistically significant and degree of association between dependent
and independent variables were reported using Adjusted Odds Ratio (AOR) and 95% CI.

Result: This study shows the availability of adequately iodized salt at household level with PPM of > 15 was 355
(65.9%).Households who live in urban areas were 8.74 times more likely to have adequately iodized salt than those
rural areas (AOR= 8.74, 95% CI: (2.92, 26.09)). Storage of salt at dry Place was 5.38 times more likely to have
adequately iodized salt than that Stored at moister Place (AOR=5.38, 95% CI: (1.46, 19.88). Households who were
using packed salt were 11.441 times more likely to have adequately iodized salt compared to those who were using

non-packed salt (AOR= 11.44 (95% CI: (3.97, 33.02)).

Conclusions and recommendation: The availability of adequately iodized salt at household level in Nejo wareda was low
as compared to the Iodine Deficiency Disorders elimination strategy. Hence zonal and woreda health office should give

attention to monitoring and evaluation of iodine salt at production, transportation and consumption levels.
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INTRODUCTION

Iodine is a trace element that is essential for the synthesis of thyroid
hormones by the thyroid gland [1]. Globally more than 1.88 billion
people are at risk of iodine deficiency and 246 million school-age
children are estimated to have insufficient iodine in [2,3], Salt is
generally used as the vehicle for providing iodine and iodization of

salt is an effective, feasible, economical, safe and broadly accepted
by the community [4].

An iodine deficiency disorder is a spectrum of health consequences
resulting from inadequate intake of iodine. lodine deficiency
disorders is manifested in multiple adverse health consequences
like decreased child survival rates, goiter, abortion, stillbirth,
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malformation and overall impaired growth and development [5].
In Ethiopia, more than 35 million (62%) people are at risk of
iodine deficiency and around 28 million people suffer from goiter,
and 50,000 prenatal deaths are related to iodine deficiency each
year in Ethiopia [6].

Around 2 billion people in 130 countries worldwide have
insufficient intakes of iodine [7]. Nearly 38 million newborns
in developing countries every year remain unprotected from the
lifelong effect of brain damage due to lodine Deficiency Disorders
(IDD). In Africa about 260 million people have inadequate iodine
intake resulting in iodine deficiency states, which are 10-15%
lowering of average intellectual capacity [8]. The consequences
of iodine deficiency disorders affect all stages of life from fetus to
adult hood as well as old age.

Ethiopia is one of the countries more than half the population
at risk of IDD. Recent monitoring of the iodine indicated that
68.8% of households used adequately iodized salt containing at
least 15 ppm iodine Dasse and kombolcha, considerably below the
international goal of 90% coverage. Hence the need to undertake
this study was to provide current information regarding the
availability of adequately iodized salt and its associated factor at
household level in Nejo woreda,West Wollega Zone, Oromia,
Ethiopia.

Monitoring Salt at the Household provides important information
about the successful delivery of iodized salt to the consumer [9]. This
study contributed information to monitor percentage of population
remains at risk of inadequate intake of iodine. It gives baseline
information for the next intervention plan based on the finding to
promote Universal Salt lodization (USI) for the Nejo woreda and
stakeholders. The baseline information can also be used to forward
recommendations for policy makers and implementers to enhance
appropriate planning and implementation of intervention relevant
to utilization of adequately iodized salt. This study finding can be
used as starting point for other researchers who are interested to
conduct further investigations [10].

MATERIALS AND METHODS

Study area

This study was conducted in Nejo woreda, West Wollega Zone, in
Oromia Region, Ethiopia.

Study design and period

Community based cross-sectional study was conducted from

February 1 to 30/2019.

Source of population

All households who live in Nejo woreda

Study population

All households who selected in the selected kebeles
Inclusion and exclusion criteria

Inclusion criteria

All household selected and adult member of the household who
were involved in the food preparation at household level were
included. In the household where two or more household members
were involved in food preparation, the representative of mother or
wife was purposely selected for interview.
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Exclusion criteria

e Household who lived less than six month in the study area
were excluded from the study.

¢ Household member who were < 18 years old and participated
in food preparation was excluded from the study.

Sample size

The study sample size was determined by using a single population
proportion formula considering following assumption.

P =Presently monitoring of availability of adequately iodized salt at
household level in Dessie and Kombolcha Towns =68.8%(27), the
standard normal value at 95% confidence level (1.96), d=margin of
error (0.05) ,Non-responserate10% and design effect of the study:
1.5, fitting in to the formula the final sample size was calculated as:

n= (Zl/))*pq
dZ
n= ((1.96)**0.688(1-0.688))/0.05?=0.826,/.0.0025= 330

Then adding 10% for non-response rate the Sample size (N)
=330+33=363, however, since the study utilized multi-stage
sampling, this sample size was multiplied by 1.5 for the design
effect. The final sample sizes for this study is 1.5*363 = 545.

Data collection method

Data was collected using interviewer administered structured
questionnaire and rapid iodine test kit. Four diploma and two
BSC heaths professionals were participated in data collection and
supervision respectively. During the data collection sample of salt
used for cooking was obtained to test for the iodine content using
MBI KITS (international salt test kits). The test kit contains a small
white cup, 2 test solution ampoules of 10 ml, a recheck solution
ampoule of 10ml and color chart indicators for iodine content
ranges of O ppm, less than 15 ppm and more than 15 ppm.

The Procedure to test iodine content of salt are:-
1. Fill small cup with salt, then spread the salt surface flat.

2. Add two drops of the test solution on the surface of the
salt by piercing the white ampoule with a pin and gently squeezing
the ampoule.

3. Compare the color on the salt with the color chart, within
one minute and determine the iodine content.

4, If no color appears on the salt (after one minute) on a
fresh sample add up to five drops of the recheck solution in red
ampoule and then add two drops of test solution on the same spot.
The color of the test sample is compared with the standard color
chart for calculating the salt iodine content. Finally, salt with >15
PPM was categorized as adequately iodized salt, whereas <15 PPM
was considered non-iodized salt.

Data quality management

The questionnaire was developed in English and then translated in
to Afan Oromo and retranslated into English to check consistency.
To assure data quality of the study one day training was given for
four data collectors and two supervisors on the data collection tool
and the data collection procedure by preparing training material.
The questionnaires were pretested before the actual data collection
on 5% of the sample size out of the study area to ensure its validity.
The data collectors and supervisors checked the accuracy and
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completeness of filled questionnaires on daily basis. Any error
in data collection was rechecked before proceeding with the next
day’s data collection activity.

Variables of the study

Dependent Variable

. Availability of adequately iodized salt at household level.
Independent variable

. Socio-demographic characteristics of study population
(Age, Residence, Sex, Marital status, Ethnicity, family size,
Education status, Occupation, Monthly income of the family, and
role of respondent).

. Knowledge about iodized salt And lodine Deficiency
disorder.

. Duration of storage salt.

. Place of storage salt.

. Type of iodine salt (packed or not)

. Types of container storage.

. Time salt added during food cooking.

Operational Definitions

Availability of adequately iodized salt: Salt tested by rapid test kit
had > 15 ppm called adequately iodized salt [11].

Knowledge: Study participants who scored >50% regarding iodized
salt and IDD questions were considered as having good knowledge,
whereas, participants who scored below 50% were considered as
having poor knowledge [12].

Duration of storage iodized salt: House hold those store the
purchased salt more than two months were considered as having
longer storage time, and those who store for less than two months
were considered as having shorter storage time [13].

Storage of salt: storage of iodized salt at household level without
exposing to environmental factors such as heat, moisture and light

(14].

Type of salt: type of salt means based on whether the salt was
packed or not. Packed salt means when the salt is packed by any
plastic or with tin and not packed when the salt was not packed
with anything [15].

Place of storage of salt: place store iodized salt at household level
without exposing to moisture or not. Storage at dry place when the
storage place not exposed to moisture and if storage place of salt is
exposed to moisture called storage at moisture [16].

Salt exposed to sun light/ heat: storage of iodized salt at household
level without exposing to environmental factors light/ Heat or not.
Not Salt exposed to sun light/ heat when the storage place of salt
not exposed to sun light/ heat and if storage place of salt is exposed
to sun light/ heat called exposed to sun light/ heat [17].

Container of storage: container used to store salt at house hold
level, store with cover container when respondents use to store salt
any type of container which has cover and without cover if not use
with cover container [18].

Role of Respondent in food preparation: preparation only when
respondents participate only in food preparation , buy salt if
respondents only participate in buy salt and participate both
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preparation and buy salt if the respondents participate both [19].
Data processing and data Analysis

After data collection, each questionnaire was checked for
completeness and consistency manually [20]. The data was
entered into Epi data 3.1 and exported to SPSS statistical software
Version 20.0 for analysis. The descriptive statistics was presented
by using frequencies, percentages, tables and graphs. A binary
logistic regression analysis was performed to determine the
association. All the independent variables with p-value <0.25 in
the bivariate analysis were the candidates for multivariate logistic
regression analysis [21]. The P-value less than 0.05 were considered
as statistically significant. The degree of association between
dependent and independent variables was reported using Odds

Ratio (OR) and 95% CI [22].
Ethical Considerations

The necessary explanation about the purpose, potential risk and
procedure of study was explained and verbal consent was obtained
from each respondent to ensure the right of participant [23].
Participants were informed that participation was on voluntary basis
and they can withdraw at any time if they are not comfortable
about the questionnaire. In order to protect the confidentiality
of information name and other identification was not be
included in questioners and maximum effort was made to
maintain privacy of the respondent during the interview [24].
The collected data was stored and kept safe place where any the
investigator is acceptable and the computer was protected by
private pass word [25,26].

RESULT

Socio demographic Characteristics of the Study
Participants

Out of the 545 samples 539 of participant involved in the study,
with a response rate of 98.8%. Out of study subject, 400(74.2%)
were rural residence area, 365(67.7%) Oromo in ethnicity,
115(21.3%) unable to read and write, 370(68.4%) were married
and 279(51.8%) were farmers. Three hundred fifty seven (66.2%)
study house hold had family size < five and 312 (57.9%) had an
average monthly income of <5000 Ethiopian Birr (ETB).

Availability of adequately iodized salt at the household level

Using rapid test kit adequately iodized salt (>15) was found in 355
(65.9%) of the 539 tested salt sample at house hold level and rest
184(34.1%) had inadequate (<15 ppm) iodine salt. Regarding the
type of salt tested 84.1% of packed salt had adequate iodine and
only 24.4% of those non packed salt had adequately iodized at
house hold level.

Respondent’s information regarding iodine salt and
lodine Deficiency Disorders

In this study, 100 (18.55%) of the participants had not heard about
iodine. Among study subjects who heard about iodine 437 (51.9%)
obtained information from friend and relatives only. From the
total respondent 318 (59%) believed that all salt are iodized salt.
One over two respondents those who do not use packed salt was
believed that packed salt was not available and 52.1% respondents
knew iodine important for health. Among study participant only
191(35.4%) knew cause of goiter is iodine deficiency and one
over two of respondents knew IDD preventable by universal salt
iodization.
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Practice of respondents regarding the use of iodized salt

Among study subject 370(68.8%) of household use packed salt,
nearly three forth of respondents buy the salt from market and only
232 (43%) check iodine content by reading the label on the pack.
Regarding the practice of iodine salt, 491(91.1%) households stored
salt in a dry place, 434 (80.5%) store salt with cover, 152(28.2%)
of the respondents exposed salt for sunlight/heat at house hold
level, all most all 99.1% household use salt without washing and

347(64.4%) add salt to food at the end of food preparation.

Factors associated with the availability of adequately
iodized salt at household level

The investigation on the presence of association between suspected
factors and availability of adequately iodized salt revealed the
following results. Residence of respondent, family size, respondents
knew IDD preventable, method used to check salt iodine content,
storage place, container used to store salt, salt exposure to sun/
heat, duration salt storage and type of salt respondents use were
significantly associated with availability of adequately iodized salt
during multivariate analysis. Households who live in urban areas were
8.74 times more likely to have adequately iodized salt than those who
were from rural areas (AOR= 8.74, 95% CI: (2.92, 26.09)).

Family size less than five 3.51 times more likely to have adequately
iodized salt than those whose family sizes greater than five member
(AOR=3.51,95% (CI: 1.45, 8.26)). Storage salt in dry Place was 5.38
times more likely to have adequately iodized salt than that stored at
moister Place in home (AOR=5.38, 95% CI: (1.46, 19.88). Use of
container with a cover to store was 4.69 times more likely to have
adequately iodized salt than that use a container without cover to
store (AOR=4.69, 95% CI: (1.64, 13.39)).In relation to duration of
salt storage those household who store salt for short time were 3.75
times more likely to have adequately iodized salt than those who
store for longer period of time (AOR=3.75,95% CI: (1.12, 11.32)).
House hold those who use packed salt was 11.44 times more likely
to have adequately iodized salt compared to respondents those who

use non packed salt(AOR= 11.441 (95% CI:(3.97, 33.02)
DISCUSSION

The study finding indicates that the overall percentage of households
who use adequately iodized salt (>15 ppm) was 355 (65.9%). This
study result is nearly in line with the study conducted in Debra
Tabor Town 66.4%, Assela town 62.9%, South Africa 62.4%,
and Dasse and kombolcha 68.8% [27-29].The finding was much
higher than the study reports in Ethiopia from rural community
of Maychew33%, Gondar town, 28.8% and Lalo Assabi (8.7%)
[30]. In contrast to the above finding, adequacy of iodized salt in
the study was lower than findings from Sri Lanka, 88.7%, in Bia
district Ghana 75.6%, the lodized salt Coverage of EDHS 2016
89% [31]. This study also less than the WHO, UNICEF and
ICCIDD recommendation for the elimination of IDD is possible
when the proportion of households using iodized salt reaches 90%,

and in Ethiopia USI target should be 90% at house hold level [32].

The reason for these variations may be due to relatively wide
time elapsed between the current study and others. Additionally,
controlling of iodine deficiency disorders has been given universal
attention with strong monitoring and evaluation of iodine at every
level (at production, transportation and consumption levels). The
differences in agro-ecological situations, socio-economic status and
practices among households may bring the above discrepancies in

different areas [33].
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Among study participant 402 (74.6%) of respondents have good
knowledge about iodine salt and iodine deficiency disorder. This
study result was higher than the study conducted in Arba Minch
52.8% and in Ghana 59.3% respondent have good knowledge
about iodine salt [34]. However, the result in this study was less
than finding of study conducted in Addis Ababa with prevalence
of knowledge among women in reproductive age was 78% [35].
The variation might be due to the nature of study settings, in
Addis Ababa women in reproductive age group and who have
opportunities to increase their knowledge through promotions of
iodized salt on different media. It may also be due to variation on
awareness creation and educational activities so that most of the
communities become aware of iodized salt and its importance to
improve the health status of the people [36].

Among respondents who have good knowledge, 3/4®" of household
use adequately iodized salt. Similarly the study conducted in Ghana
respondents those who have good knowledge 73.3% use adequately
iodized salt and the study conducted in Gondar shows respondents
those who have good knowledge were 1.94 times more likely have
adequate iodized salt than those have poor knowledge [37].

Residence of study participants was one of the associated factors
with availability of adequately iodized salt at household level. The
study participants who were from Urban areas were8.74 (AOR=
8.74, 95% CI: (2.92, 26.09)) times more likely to have adequately
iodized salt than those who were from rural areas. Similarly a
study conducted in Lalo Assabi and Dasse and Kombolcha town
indicates that in the urban areas respondents were 1.26 and 2.53
times more likely to have adequately iodized salt than those who
were from rural areas respectively [38]. Households whose family
size less than five were 3.51(AOR= 3.51, 95% CI: 1.45, 8.26) times
more likely to have adequately iodized salt than those households
whose family size was greater than five.

Respondents who knew iodine deficiency disorder is preventable
were 8.20(AOR= 8.20, 95% CI 3.33, 20.16) times more likely to
have adequately iodized salt than those who didn’t know.

Respondents who check the iodine content by reading the label on
salt was 3.70(AOR = 3.70, 95% CI: (1.28, 10.68) times more likely
to have adequately iodized salt than those did not use any method
to check the iodine content during salt buy. This difference might
be due to educational back ground of respondents, it also might
be due to economic level, knowledge and practice of respondents.

Salt that stored in dry Place was 5.38 (AOR=5.38, 95% CI: (1.46,
19.88) times more likely to have adequately iodized salt than that
stored at moister place in home. This result is almost similar with
a study conducted in Jigjiga which indicates that salt stored at dry
place at household level had 5.15 times adequately iodized salt than
that stored at moisture place. But this study result was higher than
study conducted in Lalo Assabi which shows that salt stored in dry
place was 2.15 times more likely to have adequately iodized salt than
the counterpart [36,37]. The probable reason for this difference
might be period of the investigation, geographical location of study
areas and educational background of study participants. Moreover,
a study conducted in Canada showed that iodine content of the
salt remained constant and its distribution remained uniform for
many months when the salt is packed and kept dry [33].

On the other hand those household who use container with a
cover to store salt was 4.69(AOR=4.69, 95% CI: (1.64, 13.39))
times more likely to have adequately iodized salt than those who
store salt in a container with no cover. This study result is greater
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than a study conducted in lalo Assabi which shows those who use
container with a lid to store their salt at home were 1.45 times more
likely to have adequately iodized salt than those who use container
other than a lid [37] and it is also greater than a study conducted in
Lay may chew which shows those who use container with a cover
to store their salt at home were 2.15 times more likely to have
adequately iodized salt than those use container without Cover
[26]. Those households who were not exposing salt to sunlight or
heat were 3.04 (AOR=3.04 95% CI: 1.38, 6.71) times more likely
to have adequately iodized salt than those were exposing salt to
sunlight or heat. This study finding was less than study conducted
in Dire Dawa , Gonder and Dase Aand Combolcha which shows
7.26, 7.25 times more likely to have adequately iodized salt than
those who expose salt to sun respectively [25,34]. The reason
behind this difference might be due to educational background of
study participants.

Similarly, duration storage of salt at home was significantly
associated with availability of adequately iodized salt. Respondents
who store salt for shorter time were 3.75(AOR=3.75, 95% CI:
(1.12, 11.32)) times more likely to have adequately iodized salt
than those who store for longer period of time. This study result is
similar with a study conducted in Dire Dawa which indicates that
store salt for less than two month were 3.6 times more likely to have
adequately iodized salt than that stored for more than two months;
while it was more than a study result conducted in Maychaw which
shows 2.1 time more likely to have adequate iodine salt than those
store more than two month respectively [25]. A study conducted in
London showed that duration of salt storage had an impact on the

level of iodine [37].

Using packed salt at was significantly associated with availability of
adequately iodized salt. A respondents those use packed salt was
11.441 (AOR= 11.441 (95% CI: 3.965, 33.014) times more likely
to have adequately iodized salt compared to respondents those
use non packed salt. A study conducted in Gonder those who use
packed salt were 9.7 times more likely to have adequately iodized
salt than those who use non packed salt [36]. A study conducted
in Lalo Assabi those used packed salt were 1.38 times more likely
to have adequately iodized salt than those who use non packed salt
[37,38]. This might be due to good transportation system, storage,
and keeping it in a suitable environmental condition.

CONCLUSIONS

Based on finding of this study, availability of adequately iodized
salt was 65.9% at house hold which is very low compared to
IDD elimination strategy. Residence of respondent, family size,
Knowledge of respondents about IDD preventable, method use
to check salt iodine content, storage place of salt, container used to
store salt, exposure of salt to sun/ heat, duration salt store and type
of salt respondents use were found to be significantly associated with
adequacy iodine in edible salt. This shows that working at grass root
level is vital to achieve the desired target of universal salt iodization.
Educating the households regarding proper practices of iodized salt,
intervention of factors that affect the salt iodine content and proper
use of salt in house hold level. We can conclude that it is important to
develop regular and strict monitoring schedule on salt supply.

Recommendation

¢ Health workers and community-based voluntary health
workers should conduct regular community awareness creation
and promotion activities to improve universal salt-iodization
coverage and practice of iodized salt at house hold level.
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e Zonal health Department and Woreda health office should
give attention to monitoring and evaluation of iodine salt at
production, transportation and consumption levels.

e The regulatory authority should appropriately implement
legislation of national salt iodization program to ensure
sufficient supply of adequately iodized salt throughout the
country from the salt dietary production to consumption.

e Further researches need to be done to identify factors that
affect the adequacy of iodized salt at sale level (market, shop,
super market).

Abbreviations or Acronyms
AOR: Adjusted Odd Ratio
CI: Confidence Interval

EFMHACA: Ethiopian Food, Medicine

Administration and control Agency

EDHS: Ethiopian Demographic and Health Survey

and Health care

FSF: West Wollega Zone
HHIS: House Hold Iodine Salt
ICCIDD: International Center for the Control of Iodine

Deficiency Disorders

IDD: Iodine Deficiency Disorders

MoH: Ministry of Health

NGO: Non -Governmental Organization

PPM: Parts-Per-Million

RTK: Rapid Test Kit

TGR: Total Goiter Rate

UL Urinary lodine

UNICEF: United Nations Children Emergency Fund
UNAIDS: United States Agency for International Development
USI: Universal Salt Iodization

WHO: World Health Organization

Declarations

Ethics approval and consent to participate

Ethical clearance was obtained from Ethiopian Public Health
Institute institutional review committee and letter of approval
was granted. Then individual participants’ written consent for
participation was obtained.

Consent to publish
Not Applicable
Data Availability and Materials

The dataset analyzed during the current study available from the
corresponding author on reasonable request. The questionnaire
that we developed for the collection of data is provided as a
supplementary file.

Competing interests

The authors declare that they have no competing interests.



Gutema, et al.

Funding

The financial support for this research project was by us and no any
financial support from anyone.

Authors’ contributions

EA conceived the study, wrote the proposal, facilitated data
collection, analysis, data interpretation, drafted the final report
write up, and prepared manuscript. MM, and JB participated in
developing the tools and data collection process, data analysis and
involved in report write up. All authors read and approved the
final manuscript.

Acknowledgements

Heartfelt gratitude to Nejo Woreda Health Office, Supervisors,
Data collectors and Study participants for their cooperation and
support during the study period.

REFERENCES

1.

10.

11.

12.

13.

14.

15.

Nutrition Australia. Iodine Facts | Nutrition Australia. Nutritian
Australia. 2010.

Zimmermann M. Key Barriers to Global lodine Deficiency Disorder

Control: A Summary. 2017.

Knowles JM, Garrett GS, Gorstein J, Kupka R, Situma R. Household
Coverage with Adequately Iodized Salt Varies Greatly between
Countries and by Residence Type and Socioeconomic Status within
Countries: Results from 10 National Coverage Surveys. ] Nutr.

2017;147(5):1004S-1014S.

World Health Organization. Guideline: fortification of food-grade
salt with iodine for the prevention and control of iodine deficiency

disorders. 2014.

Paterson J, Crossland K. Micronutrient Malnutrition in the Pacific

and Its Prevention. 2000;43-65.

Simpong DL. Addressing the Challenge of lodine Deficiency in
Developing Countries. MOJ Public Heal. 2017;5(3):89-91.

Zimmermann MB, Andersson M. Update on iodine status worldwide.

Curr Opin Endocrinol Diabetes Obes. 2012;19(5):382-7.

Yibrie A, Yifru S, Tigabu D. Module. Iodine Deficiency Disorders.
For the Ethiopian Health Center Team. US Agency for International
Development. 2007;53.

Yohannes A. Salt Iodization Council of Ministers Regulation No.
204/2011. A blog about Ethiopian Law. 2011;8-10.

De Benoist B, Andersson M, Egli I, Takkouche B, Allen H. Iodine
status worldwide. WHO Global Database on lodine Deficiency.
Geneva: World Health Organization. 2004;83:518-25.

World Health Organization. Goitre as a determinant of the prevalence
and severity of iodine deficiency disorders in populations. World

Health Organization; 2014.

UNICEF. Sustainable Elimination of lodine Deficiency, Progress
since the 1990 World Summit for Children. Children. COLOBIA;
2008;1-29.

Wolka E, Shiferaw S, Biadgilign S. Epidemiological study of risk
factors for goiter among primary schoolchildren in southern Ethiopia.

Food Nutr Bull. 2014;35(1):20-7.

Arega DT, Asfere WN. Prevalence of goiter and its associated factors
among primary school age children aged 6-12 years old in Debre tabor
town, northwest Ethiopia. Int ] Pregn Chi Birth. 2017;5(3):108-14.

World Health Organization. Assessment of the iodine deficiency
disorders and monitoring their elimination. A guide for programme

managers. WHO, Geneva. 2007;107.

] Women’s Health Care, Vol. 11 Iss. 5 No: 581

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

OPEN aACCESS Freely available online

Gebretsadikan TM, Troen AM. Progress and challenges in eliminating
iodine deficiency in Ethiopia: a systematic review. BMC Nutr.

2016;2(1):1-12.
Yaye AB, Baraki N, Endale BS. Availability of Adequately lodized Salt

at Household Level and Associated Factors in Dire Dawa, Eastern

Ethiopia. Int ] Public Heal Sci. 2016;5(4):392.

Gidey B, Alemu K, Atnafu A, Kifle M, Tefera Y. Availability of
Adequate lodized Salt at Household Level and Associated Factors in
Rural Communities in Laelay Maychew District, Northern Ethiopia:
A Cross Sectional Study. ] Nutr Heal Sci. 2015;1(4):1-9.

Mekonnen TC, Eshete S, Wasihun Y, Arefaynie M, Cherie N.
Availability of adequately iodized salt at household level in Dessie
and Combolcha Towns, South Wollo, Ethiopia. BMC Public Health.
2018;18(1):1-9.

Sarah NA, Prince AK, Yao AS, Geoffrey AA, Wisdom TK. Knowledge
on lodized Salt Use and Iodine Content of Salt Among Households
in the Hohoe Municipality , Volta Region - Ghana. 2016;2(1):1-10.

Bazezew MM, Yallew WW, Belew AK. Knowledge and practice of
iodized salt utilization among reproductive women in Addis Ababa

City. BMC Res Notes. BioMed Central; 2018;11(1):1-8.

Hetzel B. Iodine deficiency disorders (IDD) and their eradication. The
Lancet. 1983;322(8359):1126-9.

Ftwi G, Mengistie B, Abdo M, Roba KT. Household Salt Iodine Level
and Associated Factors in Dire Dawa City Administration, Eastern

Ethiopia. East African ] Heal Biomed Sci. 2018;2:35-44.

Ahmed AT. Use of lodized Salt at Household Level in Jig Jiga Town,
Eastern Ethiopia. 2019.

Dessu S, Dawit Z, Alemu G. Assessment of Knowledge on lodized
Salt Ultilization and Associated Factors among Households in Arba
Minch Town, Southern Ethiopia. Int J Res Stu Med Health Sci.
2018;3(12):17-23.

Andersson M, Takkouche B, Egli I, De Benoist B. The WHO
Global Database on iodine deficiency disorders: The importance of

monitoring iodine nutrition. Scand ] Nutr. 2003;47(4):162-6.

Town T. Availability and Knowledge of Iodized Salt at Household
Level and Associated Factors. 2019;6(1):1-8.

Gebremariam HG, Yesuf ME, Koye DN. Availability of Adequately
Jodized Salt at Household Level and Associated Factors in Gondar
Town, Northwest Ethiopia. 2013. 1-6.

Regassa D M. Utilization of Adequately Iodized Salt on Prevention
of Todine Deficiency Disorders at Household Level and Associated
Factors in Lalo Assabi District, West Ethiopia. ] Nutr Food Sci.
2016;06(02).

Jayatissa R, Fernando N, Herath H. Iodine Deficiency Status in Sri
Lanka 2016 Fourth National Survey. 2016.

Kubuga CK, Abizari AR, Song WO. lodine status of reproductive
age women and their toddlers in northern Ghana improved through
household supply of iodized salt and weekly indigenous meal

consumption. PLoS One. 2019;14(5):1-13.

Ljungqvist B. A situation analysis of nutrition in Ethiopia: policy and
program options. 2015;1:1-144.

Abebe Z, Gebeye E, Tariku A. Poor dietary diversity, wealth status and
use of un-iodized salt are associated with goiter among school children:
a cross-sectional study in Ethiopia. BMC Public Health; 2017;17(1):1-
11.

Fardousi M. Determination of iodine content in different brands table

salt of Bangladesh. 2012.


https://academic.oup.com/jn/article-abstract/147/5/1004S/4669673
https://academic.oup.com/jn/article-abstract/147/5/1004S/4669673
https://academic.oup.com/jn/article-abstract/147/5/1004S/4669673
https://academic.oup.com/jn/article-abstract/147/5/1004S/4669673
https://journals.lww.com/co-endocrinology/fulltext/2012/10000/Update_on_iodine_status_worldwide.10.aspx
https://books.google.com/books?hl=en&lr=&id=2DOHLH4pr1YC&oi=fnd&pg=PA1&dq=UNICEF.,+UNICEF.+Nutrition+Section,+UNICEF.+Programme+Division,+UNICEF.+Division+of+Communication.+Sustainable+elimination+of+iodine+deficiency:+Progress+since+the+1990+World+Summit+for+Children.+UNICEF%3B+2008.&ots=HPQou9bVcv&sig=ZTR4sA0y3wJjtAinadCk19oiU1Y
https://books.google.com/books?hl=en&lr=&id=2DOHLH4pr1YC&oi=fnd&pg=PA1&dq=UNICEF.,+UNICEF.+Nutrition+Section,+UNICEF.+Programme+Division,+UNICEF.+Division+of+Communication.+Sustainable+elimination+of+iodine+deficiency:+Progress+since+the+1990+World+Summit+for+Children.+UNICEF%3B+2008.&ots=HPQou9bVcv&sig=ZTR4sA0y3wJjtAinadCk19oiU1Y
https://journals.sagepub.com/doi/abs/10.1177/156482651403500103
https://journals.sagepub.com/doi/abs/10.1177/156482651403500103
https://link.springer.com/article/10.1186/s40795-016-0051-0
https://link.springer.com/article/10.1186/s40795-016-0051-0
https://www.neliti.com/publications/300613/availability-of-adequately-iodized-salt-at-household-level-and-associated-factor
https://www.neliti.com/publications/300613/availability-of-adequately-iodized-salt-at-household-level-and-associated-factor
https://www.neliti.com/publications/300613/availability-of-adequately-iodized-salt-at-household-level-and-associated-factor
https://link.springer.com/article/10.1186/s12889-018-6066-5;
https://link.springer.com/article/10.1186/s12889-018-6066-5;
https://bmcresnotes.biomedcentral.com/articles/10.1186/s13104-018-3847-y
https://bmcresnotes.biomedcentral.com/articles/10.1186/s13104-018-3847-y
https://bmcresnotes.biomedcentral.com/articles/10.1186/s13104-018-3847-y
https://www.sciencedirect.com/science/article/abs/pii/S0140673683906360
https://www.tandfonline.com/doi/abs/10.1080/11026480310022334
https://www.tandfonline.com/doi/abs/10.1080/11026480310022334
https://www.tandfonline.com/doi/abs/10.1080/11026480310022334
https://journals.plos.org/plosone/article?id=10.1371/journal.pone.0216931
https://journals.plos.org/plosone/article?id=10.1371/journal.pone.0216931
https://journals.plos.org/plosone/article?id=10.1371/journal.pone.0216931
https://journals.plos.org/plosone/article?id=10.1371/journal.pone.0216931
https://bmcpublichealth.biomedcentral.com/articles/10.1186/s12889-016-3914-z
https://bmcpublichealth.biomedcentral.com/articles/10.1186/s12889-016-3914-z
https://bmcpublichealth.biomedcentral.com/articles/10.1186/s12889-016-3914-z
http://lib.ewubd.edu:8080/handle/123456789/72
http://lib.ewubd.edu:8080/handle/123456789/72

Gutema, et al. OPEN aACCESS Freely available online
35. Takele L, Belachew T, Bekele T. lodine concentration in salt at 37. Al-Dakheel MH, Haridi HK, Al-Bashir BM, Al-Shangiti AM, Al-Shehri
household and retail shop levels in Shebe town, South West Ethiopia. SN. Assessment of household use of iodized salt and adequacy of salt
East Afr Med J. 2003;80(10):532-9. iodization: A cross-sectional National Study in Saudi Arabia. Nutr J.

36. Wang Z, Zang ], Shi Z, Zhu Z, Song ], Zou S. lodine status of 8 to 10 201817(1).
years old children within 20 years following compulsory salt iodization 38. Tigabu E, Bekele KB, Dachew BA. Prevalence of goiter and associated
policy in Shanghai, China. Nutr J. Nutrition Journal; 2019;18(1):4-11. factors among schoolchildren in northeast Ethiopia. Epidemiol
Health. 2017;39:¢2017055.

] Women’s Health Care, Vol. 11 Iss. 5 No: 581 7


https://www.ajol.info/index.php/eamj/article/view/8757
https://www.ajol.info/index.php/eamj/article/view/8757
https://nutritionj.biomedcentral.com/articles/10.1186/s12937-019-0491-x
https://nutritionj.biomedcentral.com/articles/10.1186/s12937-019-0491-x
https://nutritionj.biomedcentral.com/articles/10.1186/s12937-019-0491-x
https://link.springer.com/article/10.1186/s12937-018-0343-0
https://link.springer.com/article/10.1186/s12937-018-0343-0
https://pesquisa.bvsalud.org/portal/resource/pt/wpr-721262
https://pesquisa.bvsalud.org/portal/resource/pt/wpr-721262



