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Purpose: lodine deficiency disorders remain a major public health problem globally, and
more than a quarter of the world’s population is affected by this micronutrient deficiency.
The problem is even worse in developing countries including Ethiopia, and the government
has been implementing globally recommended universal salt iodization as one strategy to
control iodine deficiency disorders. The objective of this study was to assess iodine content
of salt used in households, and associated factors.

Methods: A community-based cross-sectional study was conducted from February to June,
2017 in Gidami district, Western Ethiopia. A total of 470 household food caterers partici-
pated in the study by using random sampling method. Data were collected using interviewer
administered questionnaire and rapid iodized salt test kit to assess socio-demographic
characteristics, knowledge, practices and iodine content of the salt. Bivariate and multivariate
logistic regressions were used to identify associated factors of iodine level in the salt using
odds ratio with 95% confidence interval.

Results: Among the household salt samples, 83.6% were found to be iodized (>0ppm) while
29.8% (95% CI: 25.8, 33.9%) were found to be adequately iodized. Respondents who had
formal education [AOR=1.82, 95% CI: (1.42, 3.53)], had an occupation [AOR=4.78, 95%
CI: (1.55-14.73)], did not expose salt to sunlight [AOR=1.13, 95% CI: (1.10-1.27)]
had good knowledge of iodized salt [AOR=1.184, 95% CI: (1.103, 1.328)], and had good
practice regarding iodized salt [AOR=1.32, 95% CI: (1.717, 2.442)] were more likely to have
adequately iodized salt at household level.

Conclusion: According to this study, the availability of adequately iodized salt at household
level was below global and national target of universal iodine utilization. This study
suggested the importance of paying more attention to availability of iodine fortification
and increasing awareness regarding the importance of iodized salt and potential factors
such as utilization practice and handling of iodized salt.
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Introduction

Iodine is necessary for the production of the thyroid hormone called thyroxin,
which is essential to control growth, repair damaged cells, and support a healthy
metabolism.' Todine deficiency disorders (IDDs) prevent normal growth in the
brain, nervous system and lead to poor school performance, reduced intellectual
ability and impaired work capacity. Pregnant women and children under five are
mainly at risk of developing IDD.'
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lodine deficiency disorder is a major public health

concern affecting an estimated 2 billion people
worldwide." According to World Health Organization’s
report, the problem is even worse in developing countries
where 350 million Africans live at risk of iodine defi-
ciency and about 28% have goiters.”*

In spite of efforts to eliminate iodine deficiency,
Ethiopia is still among the high-risk iodine-deficient
countries in East Africa.’ According to national micro-
(MNS, 2016) 48% of

aged children and 52% of reproductive aged women

nutrient  survey school
had mean urinary iodine concentration below the cut-
off. The national average goiter rate among reproductive
aged women was 10.8%, which indicates that goiter
prevalence rate remains of significant public health
importance.>*°

Universal salt iodization (USI) is the most feasible
recommended strategy globally to control iodine defi-
ciency, which is adding iodine to universally consumed
products such as common salt, to be available for all
populations."*” The Ministry of health in Ethiopia is
implementing universal salt iodization, including manda-
tory use and sale of iodized salt as part of national nutri-
tion program to eliminate iodine deficiency disorders in
Ethiopia.®

Even though more than 70% of all households had
access to adequately iodized salt, it less than 50% in 39
developing countries.” Similarly, due to few efficient iodi-
zation facilities and improper utilization, only 26% of the
households were getting adequately iodized salt in
Ethiopia, while World Health Organization recommends
90% coverage of iodized salt is needed to eliminate
IDD."*

Several studies have been carried out on availability of
adequately iodized salt and associated factors at household
level in different parts of Ethiopia. Those previous studies
revealed that factors such as educational status, occupation
status, exposing salt to sunlight, storage and knowledge of
utilization were associated with availability of adequately
iodized salt at household level. '3

Apart from other areas, no study has mentioned avail-
ability of adequately iodized salt and related factors in
Gidami district as an effort of national salt iodization
program and promoting consumption of iodized salt to
reduce iodine deficiency disorders. Therefore, this study
assessed the availability of adequately iodized salt at
household level and associated factors in the district.

Materials and Methods
Study Area and Design

Community based cross-sectional study was conducted
from February 2017 to March 2017 in Gidami District,
Western Ethiopia. The district is found in kelem welega
zone, Oromia region, 738 Km away from Addis Ababa.
The study area is divided into 30 villages and has a total
population of 106,907 and 14,292 households.

Inclusion and Exclusion Criteria

Household members who were eligible for interview
(those who are mostly involved in food preparation and
18 years old and above) were included.

Study Population and Sample Size

Sample size was calculated using single population pro-
portion formula by assuming the prevalence of iodized salt
users in western Oromia was 17% from a survey con-
ducted in 2014. Therefore sample size of 476 households
was taken by assumption of 95% confidence interval, 5%
absolute precision, design effect of two and 10% non-
response rate.

Sampling Procedures

Among 30 villages in the district, eight were selected by
stratified simple random sampling and total sample size
was allocated for each selected village proportional to their
number of households. Then, systematic random sampling
technique was employed to select each study household
(Figure 1).

Study Variables and Measurements
Availability of adequately iodized salt at household level
was a dependent variable while socio-demographical char-
acteristics and factors affecting the concentration of iodine
in the iodized salt and use of iodized salt at household
level were independent variables in this study.

Rapid iodized salt test kit was used in the survey to
assess iodine content of salt in the households. To assess
the iodine content, the color of the salt was compared with
a chart (0, <15, and >15 parts per million, ppm).® Iodine
level of salt was labeled as adequate when tested with
rapid test and the level was 15 ppm or more and inade-
quate when less than 15 ppm.

With regards to awareness and practices, participants
were asked IDD knowledge questions (proper utilization
and advantage of consuming iodized salt) and those who
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(48 from520 HHs

Horo
(36 from 386HHs)

Kuri Buri
(29 from 316 HHs) (96 from 1045
HHs)

Figure | Diagram representing sampling procedures.

scored >50% were considered as having good knowledge.
Respondents with any single practice that might result in
the reduction of salt iodine content were labeled to have
improper practice, whereas, participants who stored the
purchased salt for more than two months were considered
as having longer storage time, and those who stored for
less than two months were considered as having shorter
storage time.

Data Collection Procedures and Quality

Control

The questionnaire consists of socio-demographic charac-
teristics, knowledge and practice of iodized salt and was
developed in English based on review of earlier similar
studies.'®'*™'7 Then data collection was done after the
questionnaire was translated to local language and checked
for validity. Three trained nurses (nursing diploma) and
one health extension (as facilitators) from each selected
village were hired, trained and used for data collection.
After data collection, each data set collected was checked
for completeness and consistency on a daily basis.

Data Processing and Analysis

The collected data were cleaned, coded, and entered into
EPI-INFO and analyzed using the Statistical Package for
the Social Sciences (SPSS) version 20. Data were sum-
marized using descriptive statistics. The association
between single dependent and dependent variable was
observed through bivariate analysis and then, variables

with p-value less than 0.2 were included in the multiple

Abote
(91 from 981 HHs)

Fecasa
(48 from 521 HHs)

Kelem
(67 from 728 HHs)

Gedami
(67 from 66HHS)

logistic regression analysis to identify factors associated
with iodine content of salt. For all statistical significance
tests between each independent and dependent variable,
significance level was fixed at P-value <0.05 and 95%
confidence interval.

Results

Socio-Demographic Characteristics

A total of 470 food caterers were interviewed, which was
98.7% response rate. The mean age of the respondents was
36.4 £12.1 years while majority (454, [96.6%]) of the
respondents were female and Christian (407, [86.6%]).
From study participants, about 421 (89.6%) were married
and more than half (261, [55.6%]) had attended or com-
pleted elementary school or more. Additionally, 322
(68.5%) of the respondents were farmers (occupational
status) (Table 1).

lodine Content of Household Salt
As seen from Table 2, among salt collected from house-
holds for testing, 393 (83.6%) had different levels of
iodine while the rest (77, [16.4%]) tested as Oppm.
Among this, 140 (29.8%) had adequate iodine levels (>
15ppm) while 253 (53.8%) were inadequately iodized as
shown by rapid test kits. Around 297 (63.2%) of the
respondents were using common salt (coarse salt without
plastic package or unpacked salt) of which 245 (82.5%)
were inadequately iodized salt.

Thirty seven percent of the households used packed
salt or original salt packages and out of it around 89
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Table | Socio-Demographic Characteristics of Respondents, Gidami Districts, 2017

Variables Frequency Percent (%)
Sex Female 454 96.6
Male 16 34
Ethnicity Oromo 466 99.2
Ambhara 3 0.7
Gurage | 0.1
Religion Orthodox 205 43.6
Protestant 202 43
Muslim 63 134
Age 18-24 53 1.3
25-34 209 44.5
3544 112 23.8
45-54 6l 13
55> 35 74
Marital status Married 421 89.6
Single 19 4
Widowed 30 6.4
Educational status Cannot read and write 144 30.6
Can read and write only 65 13.8
Grades 1-8 179 38.1
Grades 9-12 46 9.8
Above secondary school 36 77
Occupation Farmer 322 68.5
Merchant 51 10.9
Government employee 36 77
Housewife 34 74
Others 27 5.5

(50.9%) were adequately iodized salt. Majority of the
packed salt users got it from open market and about 385
(81.9%) stored salt <2 months after purchasing it. The
main reasons mentioned for not using packed iodized salt
were not being familiar with using iodized salt and lack of
awareness about iodized salt (264, [56.2%]) whereas half
(238, [50.6%]) of study participants had good practices
(Table 2).

Knowledge of lodized Salt

The majority of food caterers (305, [64.9%]) responded
that they had never heard of iodized salt and 290 (61.7%)
had good knowledge of iodized salt. Some (133, [28.3%)])
of the caterers had no knowledge of the benefits of iodized
salt while more than half (238, [50.6%]) replied that the
benefits of iodized salt related to preventing goiter. Only 5

(1.1%) of the food caterers responded that the benefits of
iodized salt related to growth and development (Table 3).

Factors Associated with the Availability of
Adequately lodized Salt at Household

Level

This study tried to find factors associated with availability
of adequately iodized salt at household level using bivari-
ate and multivariable logistic regression model. Thus, hav-
ing formal education, good knowledge about iodized salt,
duration of storage, place purchased, occupation, sunlight
exposure, types of salt, and good practice regarding
iodized salt were found to be associated with availability
of adequately iodized salt in the bivariate logistic regres-
sion. However, in the multivariable logistic regression;

educational status, knowledge about iodized salt, practice,
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Table 2 Availability and Practice of Food Caterers Regarding the Use of lodized Salt at Household Level, Gidami

District, 2017
Variables Frequency Percent (%)
Place where salt is purchased Open market 264 56.2
Shop 206 43.8
Types of salt Packed salt 173 36.8
Non packed salt 297 63.2
Place of storage Dry place 224 47.7
Moisture area 87 18.5
Fire/heat area 159 338
Exposure to sun light Yes 91 19.3
No 379 80.7
Duration of salt storage at household level <2 months 385 81.9
>2 months 85 18.1
Level of iodine in salt at household level 215ppm 140 29.8
< 15ppm 253 53.8
Oppm 77 16.4
Reason for not using packed salt More expensive than common salt 112 239
Lack of awareness 264 56.2
Difficulty to obtain 82 17.5
Less salty or has bitter taste 12 24
Practice Good 238 50.6
poor 232 49.4

Table 3 Source of Information and Knowledge of Food Caterers Regarding the Importance of lodized Salt in

Gidami District, 2017

Variables Frequency Percent (%)
Heard about iodized salt Yes 305 64.9

No 165 35.1
Importance of iodized salt Prevent goiter 238 50. 6

Prevent IDD 68 14.5

To stay healthy 26 5.5

To grow well 5 1.1

Do not know 133 283
Knowledge Good 290 61.7

Poor 180 383

sunlight exposure, and employment status were associated
with the availability of adequately iodized salt (Table 4).
Accordingly, those who had good knowledge about iodized
salt were 1.2 times more likely to have adequately iodized salt
than those who had poor knowledge [AOR=1.18, 95% CI:
(1.103, 1.328)]. In addition, those who had formal education
were 1.8 times more likely to have adequately iodized salt in
the household than those who had no formal education

[AOR=1.82, 95% CI: (1.42, 3.53)]. Regarding occupational
status of the food caterers, those who were employed were 4.8
times more likely to have adequately iodized salt than mer-
chants [AOR=4.78, 95% CI: (1.55-14.73)].

Although, respondents who had good practice regard-
ing iodized salt utilization were 1.3 times more likely to
have adequately iodized salt than those who had poor
practice [AOR=1.32, 95% CI: (1.717, 2.442)]. Similarly,
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Table 4 Factors Associated with Availability of Adequately lodized Salt at Household Level (215ppm) in Gidami District, 2017

Variables Frequency Crude OR Adjusted OR
(95% CI) (95% CI)
215ppm <I5ppm
Educational level
Formal education 104(39.8) 157(60.2) 3.18[2.06—4.92]* 1.82[1.42-3.53]*
No formal education 36(17.2) 173(82.8) | [
Occupation
Farmer 66(20.5) 256(79.5) 0.29[0.15-0.491* 0.69[0.32—1.47]
Housewife 15(42.9) 20(57.1) 0.78[0.33—-1.85] 0.97[0.38-2.47]
Merchant 25(49) 26(51) [ |
Employed 31(86.1) 5(13.9) 6.45[2.16-19.23]* 4.78[1.55-14.73]*
Other 3(12.5) 27(87.5) 0.15[0.02—1.297* 0.28[0.03-2.61]
Types of salt used
Packed salt 88(50.90) 85(49.10) 4.88[3.19-7.441* 1.66[0.91-3.03]
Non packed salt 52(17.5) 245(82.5) [ |
Duration of salt storage
>2 months 17(19) 68(81) 0.49[0.28-0.897* 0.93[0.46—1.88]
<2 months 124(32.2) 261(67.8) [ |
Exposure to sunlight
Yes 18(19.8) 73(80.2) [ |
No 122(32.2 257(67.8) 1.93[1.10-3.377* 113 [1.10-1.277]*
Knowledge
Good 106(36.6) 184(63.4) 2.47[1.59-3.85]* 1.18[1.10-1.33]*
Poor 34(18.9) 146(81.1) [ |
Place where salt is purchased
Open market 43(16.3) 221(83.7) 0.39[0.24-0.651* 0.59[0.32-1.01]
Shop 40(33.1) 81(66.9) | |
Pharmacy 57(67.1) 28(32.90) 4.12[2.28-7.441* 2.03[0.98-4.18]
Practice
Good 75(64.1) 163(46.2) 2.08[1.35-3.21]* 1.32[1.72-2.447*
Poor 42(35.9) 190(53.8) | |

Note: *P-value is significant at o < 0.05.
Abbreviations: OR, odds ratio; Cl, confidence interval.

those who did not expose salt to sunlight were 1.1 times
more likely to have adequately iodized salt than those who
exposed it to sunlight [AOR=1.13, 95% CI: (1.10-1.27)].

Discussion

The national guideline for control and prevention of
micronutrient deficiencies in Ethiopia are targeted to elim-
inate IDD through universal salt iodization because it is
a major public health problem.® The present study’s result
showed that 29.8% (95% CI: 25.8, 33.9%) of households
had adequately iodized salt, and factors like educational
status, knowledge about iodized salt, practice, sunlight

exposure, and employment status were associated with
the availability of adequately iodized salt.

The observed percentage was similar to prevalence of
national nutrition survey (26%),° study done in Gondar town
(28.9%)'° and Kenya (26.2%)," while greater than a study
done in Beni Shangul-Gumuz Region (18.5%)."® However, the
prevalence of iodized salt utilization in this study was lower
than in studies conducted in North West Ethiopia (33.2%),
(40%),%'° 2016 EDHS (89%),%° South Sudan (72.9%)*' and
Uganda (50.5%).” The difference might be due to market
availability, accessibility and level of awareness in each study

area and country.
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Regarding factors associated with availability of iodized
salt in the households, educational status of respondents was
among the associated factors. This result is aligned with
studies done in Kenya,' Ghana** and south west
Ethiopia.'* This might be due to the fact that education can
change and increase the decision making of individuals.

Besides this, exposure to sun light was another factor
affecting availability of iodized salt at household level,
similar to studies done in Wolaita, Gondar, south wollo,
Kazakhstan, and London.'"'*!7* This might be due to
level of awareness among respondents from each study
area.

In addition, practice of food caterers and knowledge
of respondents about iodized salt were significantly
associated with availability of adequately iodized salt
at household level in this study. This finding is consis-
tent with studies conducted in other parts of the country
like; Addis Ababa, Southern, South western and Gondar
town.'*!72%2% Another study conducted in Ghana also
mentioned there had been an increase in the consump-
tion rate of iodized salt from increased knowledge and
practice regarding the importance of using iodized
salt.¢

Conclusion

In conclusion, availability of iodized salt at household
level was far lower than the target recommended by
WHO (greater than 90% of households).> From our find-
ing, improved educational status, good knowledge of
iodized salt, good practice regarding iodized salt, minimiz-
ing sunlight exposure, and employment status were found
to be associated factors. Therefore we recommended inter-
vention to improve households’ level of iodized salt based
on this evidence and additional study focused on market
availability and accessibility of iodized salt.

Abbreviations

AOR, adjusted odds ratio; CI, confidence interval; COR,
crude odds ratio; EDHS, Ethiopian Demographic and
Health Survey; IDDs, iodine deficiency disorders; ppm,
parts per million; SD, standard deviation.
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