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Background: Tanzania is one of the countries where excessive iodine intake has been
reported, to intervene, the identification of possible causes is required. This study aimed to
assess iodine status and determine the critical contributors to excessive iodine intakes in
schoolchildren aged 8–14 years.
Materials and Methods: A total of 288 school children were randomly selected in this
school-based cross-sectional study in Kinondoni municipality, Tanzania. Household salt
samples were analyzed using iodine rapid field test kit while that was collected from
retailers/wholesalers by iodometric titration. Spot urine samples were collected and analyzed
for iodine levels using a modified microplate method following the Sandell-Kolthoff reac
tion. A lifestyle questionnaire was administered to schoolchildren to assess their eating
frequency of discretionary foods and salts.
Results: The mean salt iodine content was 53.94 ± 13.02, and over 90% of household salt
was iodized. Median urinary iodine concentration (UIC) was 401 µg/L indicating excessive
iodine intake, and one-third of the children had UIC >500 µg/L. Nearly all school children
consume discretionary choices as snacks or part of a meal. Potato chips and fried cassava
were the top two discretionary choices consumed with discretionary salt use (67.3%). Potato
chips (adjusted odds ratio [AOR=9.04, 95% CI: 3.61–22.63]), fried cassava (AOR=11.08,
95% CI: 3.45–35.54) and groundnuts consumption for 4–7 days/week (AOR = 0.30 95% CI:
0.09–1.0) were significantly associated with iodine intake.
Conclusion and Recommendation: The evidence of excessive iodine intakes observed
in previous studies and in this study should alert the policymakers to consider adjustment of
the amount of iodine added to salt along with the obligation of reducing discretionary foods
and salt intake.
Keywords: excessive iodine intake, discretionary choices, urinary iodine concentration,
school children, salt iodization
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Iodine malnutrition is the leading cause of preventable brain damage. Its deficiency
or excess intake affects the normal function of the thyroid gland.1–3 The thyroid
gland is necessary for the production of thyroid hormone needed for healthy brain
development. Impaired function of these hormones in fetal life causes maternal
hypothyroidism, which has cognitive and neurological consequences for the fetus,
importantly severe and permanent brain damage.4 Nearly 37% of the world’s
School-Aged Children and almost 2 billion people are affected.5 In Tanzania,
25% of school-aged children are at risk of deficiency.6
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Universal Salt Iodization (USI) is accepted globally as
a means of eliminating Iodine deficiencies among the
vulnerable population (Children and pregnant women).7
The implementation of policies on iodine fortification is
effective when monitoring systems are robust. The spatial
coverage of iodized salt and the level of urinary iodine
concentration among vulnerable groups are indicators for
USI program evaluation. In Tanzania, median urine iodine
concentration (median UIC) among vulnerable groups dif
fers between regions and among studies: ranging from
below 100 μg/L to over 400 μg/L for pregnant women.8
For school-aged children, 25% has a median UIC below
100 μg/L and 35% above 300 μg/L,6 indicating low and
excess iodine intake.7 That trend highlights the country’s
lack of a regulatory framework and monitoring system.
Literature shows that both insufficient and excessive
iodine intakes have adverse health effects.9 Because very
few foods inherently contain iodine, its intake from natural
food is minimal. Attention is paid to increase its intake
through USI.7 However, unmonitored supplementation of
iodine can cause high intakes of iodine through discretion
ary salt. It is imperative to assess habitual iodine dietary
intakes, particularly in children. Children spend a lot of
time in schools and tuition centers.10 They usually eat the
food of their own choice away from homes. Discretionary
choices (foods higher in saturated fat, added salt, and/or
sugar) are usually consumed due to their addictive, highly
advertised, readily available, good taste, affordable, and
peer-pressured.10 Among these food groups, potato chips
are mostly consumed,11 where they add salt on
consumption.12 Iodine intake through these foods may be
high or low, depending on whether iodized salt is used
or not.
Following the nutrition transition in Tanzania,13–15
iodine overnutrition is accelerating8,16 and is well docu
mented in Dar es Salaam, especially among children.6,17,18
Nonetheless, its contribution factor is undocumented.
Overconsumption of discretionary choices as a result of
the dietary shift has been linked with increased diet-related
non-communicable diseases.19 However, there is a lack of
data on the consumption of discretionary foods and daily
iodine intake, specifically in countries where all salt for
human and non-human consumption is mandatorily
iodized. Consequently, this study aimed to assess Iodine
status and discretionary choices consumption among pri
mary school children in Kinondoni Municipality,
Tanzania.
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Materials and Methods
Study Design and Sampling Procedures
The study was a school-based cross-sectional study invol
ving schoolchildren aged 8–14 years selected from high
and low socio-economic groups (HSGs and LSGs) in the
Kinondoni Municipality, Dar es Salaam. The municipal
council planning officer provided the worth index of
each ward while the list of schools was obtained from
the primary school education department. A socioeconomic difference between the two groups provides an
opportunity to investigate their influence on the iodine
status. A total of eight schools, four schools from low
SES and high SES were randomly selected. Schools were
chosen from each group using probability proportionate to
size sampling technique.7 A sample size of 288 was deter
mined based on a previous prevalence of insufficient
iodine intake of 25% found in school-aged children.6 The
estimate generated was based on a marginal error of 5%
and a confidence interval of 95%.

Data Collection
Enrolment and data collection were done between May
and August 2019. The trained research team visited the
ward education officer of the five selected wards before
the school visit to provide preliminary information about
the study. The ward education officers introduced the
researchers to the school headteachers and other teachers.
The aim and the schedule of the activities were discussed
with all teachers to ensure collaboration in recruiting chil
dren. Questionnaires with both open-ended and closed
questions were used to collect demographic information
and discretionary food intake. Pre-testing of the question
naire was conducted in one school other than the partici
pating schools. The questionnaires were modified
accordingly.

Dietary Assessment
In the more extensive study, we evaluated the dietary
practices along with Knowledge, Attitude, and Practices
using modified dietary assessment methods and specific
iodine deficiency-related questionnaires, respectively,
recommended by FAO.20,21 A single 24 hours dietary
recall (24HR) and the qualitative Food Frequency
Questionnaire were used. In the present study, the eating
habits questionnaire was primarily developed and applied
in a pilot test to check for inconsistencies and evaluate
protocols for applicability and data entry. Validation was
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not performed because questions were dealt with sepa
rately and aimed at categorizing groups. Children were
provided with a list of commonly discretionary choices
to indicate the frequency of consumption over the last
seven days. The eating frequencies were finally grouped
into: never, 1–3, and 4–7 days/week. Real food and pic
tures were used to decrease the variations between the
interviewer and interviewee.22

Anthropometric Measurements
Anthropometric measurements were conducted following
standard procedures.23 Bodyweight was taken using a SECA
TM
electronic scale with a precision of 0.1 kg while the height
was measured using SHORRTM two pieces height board at
the nearest 0.1 cm. The weight of participants was measured
with light clothing and without shoes. BMI for age was
calculated using WHO Athro plus, whereby children with
BMI ≥ 95th percentile for age and sex were classified as
obese, between 85th and 95th percentile as overweight and
those between 5th and 85th percentile as healthy weight.24

Salt Collection and Salt Iodine Analysis
Salt samples were collected from pupil’s homes and in retail
stores for iodine analysis. Every participating child brought
two teaspoons of salt from home in a clean airtight plastic
bag provided by the research team. Each salt sample from
children was measured qualitatively for iodine levels using
a rapid field-tests kit (MBI KITS).7 The kits contain
a stabilized starch-based solution. A drop of the solution
dripped on a white tile of salt, and the color chart was used
to classify the salt iodine levels and expressed in ppm (suffi
cient ≥15 ppm, medium <15 ppm, and no iodine 0 ppm).7
Qualitative iodine analysis using iodometric titration was
employed to salt samples collected from food vendors and
retail/wholesale stores according to standard procedures.7

Urine Collection and Urinary Iodine
Analysis
The urine sample was collected and handled, as proposed
by Delange et al,25 Each child provided 15–20 mL of spot
urine in a sterile, iodine-free 40 mL plastic universal urine
container. An aliquot of urine (10 mL) was transferred to
a plastic falcon tube with the child’s serial number, date,
and school name. The sample was then stored in a cool
box at 4 °C and finally transported to Tanzania Food and
Nutrition Centre (TFNC) and stored at −20 °C before
analysis. UIC was analyzed by a modified microplate
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method following Sandell-Kolthoff (S-K) reaction.26
Both internal and external quality control materials were
used covering high, medium, and low iodine concentration
run between and within assays.

Data Processing and Analysis
Analysis of data was done using SPSS version 23.27
Descriptive statistics were tabulated as numbers and pro
portions for categorical variables, continuous variables as
mean and standard deviation, or as the median and per
centile. Both parametric and non-parametric tests were
used in testing hypotheses. For continuous variables,
Independent Samples t-Test were used, while for the nonparametric test Mann–Whitney U-test and Kruskal–Wallis
test were used. The Kolmogorov–Smirnov test tested nor
mality assumptions of how the variables are distributed.
A Chi-square test was used in testing hypotheses for
categorical variables. Iodine status within a group was
compared using median UIC as per WHO recommenda
tion. The logistic regression model was used to evaluate
factors associated with excess iodine intake (UIC >300 µg/
L). Excess iodine intake was used in all models as the
dependent variable, while independent variables were as
tabulated. The Hosmer-Lemeshow statistic was used to
test the goodness of fit of the model. Results are classified
as odds ratios (OR) at 95% confidence intervals.
Statistically significant differences were set at p<0.05.

Results
Sample Characteristics of Respondents
The study enrolled a total of 288 schoolchildren in the age
group of 8–14 years old. Two hundred sixty-six partici
pants provided their urine and household salt sample,
making a participation rate of 92.4%. The characteristics
of the sample by socio-economic groups are in Table 1.
The entire population included 47.7% (n =127) girls and
52.3% (n = 139) boys. Gender, Age group, and BMI had
no significant differences with socio-economic groups.
However, the iodine level of household salt and age had
a significant difference between the two groups, p=0.001
and 0.015, respectively. The mean salt iodine content was
53.94 ± 13.02 ranging from 29.6 ppm to 71.9 ppm.

Urinary Iodine Concentrations
Iodine Status by School Socio-Economic Groups
The World Health Organization classify a median UIC of
< 100 µg/L, as insufficient intake,100–199 µg/L, as
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Table 1 Sample Characteristics of Respondents
Variables

Total

HSGs

LSGs

P value

All (n)

266

113

153

139;52.3
127;47.7

59;52.2
54;47.8

80;52.3
73;47.7

0.805a

≥ 15
< 15

224; 84.2
37; 13.9

106;47.3
6;16.2

118;52.7
31; 83.8

0.001a

0

5; 1.9

1; 20

4; 80

Weight (kg; mean ± SD)

36.36 ± 8.30

36.02 ± 9.26

36.60 ± 7.74

0.580b

Height (cm; mean ± SD)

143.63±8.85

143.03 ± 9.38

144.07 ± 8.45

0.343b

BMI (kg/m2; mean ± SD)
Age (year; mean ± SD)

17.46 ± 2.82
12.09;1.18

17.40 ± 2.99
11.89 ± 1.26

17.51 ± 2.69
12.24 ± 1.09

0.743b
0.015b

UIC (µg/L; median (P25; 75))

401.25 (296.45; 540.55)

420.9 (296.0; 77.6)

389.6 (295.15; 52)

0.754b

S.I. for Food vendors and shops salt (ppm; mean ± SD)

53.94 ± 13.02
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Gender
Boys (n; %)
Girls (n; %)
Iodine level of household salt (ppm; %)

a

b

Notes: Chi-square; Independent Samples t-Test.
Abbreviations: HSGs, high socio-economic groups; LSGs, low socioeconomic groups; UIC, urinary iodine concentration; S.I, salt iodine.

adequate intake, 200–299 µg/L, as more than adequate and
≥ 300 µg/L as excess intake. The results show that the
median UIC was 401 µg/L, indicating excessive iodine
intake. The median UIC between the two groups had no
significant differences, ranging from 420.6 µg/L in HSGs
to 389.6 µg/L in LSGs. Based on the UIC category, the
proportion of children with UIC above 300 µg/L was
73.7%. Furthermore, only 1% of the population had insuf
ficient iodine intake (Figure 1).

Iodine Status by Demographic and Anthropometric
Data
Table 2 illustrates the association between iodine status with
demographic and anthropometric variables. The median
UIC in girls was significantly lower than in boys (386.0 vs

Figure 1 Urinary iodine concentration among Schoolchildren based on WHO
Classification for Iodine Adequacy.
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414.48 µg/L, respectively); (P =0.04). Consequently, the
percentage of the participants with UIC ≥300 µg/L was
lower in girls than in boys (45.4% vs 54.6%), respectively.
Based on WHO cut off points for excessive iodine intake,
results indicate that 73.8% of the children ≤12 years old had
an intake above 300 µg/L. Overweight and obese children
had a higher level of UIC than their counterparts (Table 2).

Urinary Iodine Concentration and Dietary Iodine
Intake
Potato chips, fried cassava, kachori, and groundnuts had
a significant association with iodine status. Evaluation of
the effect of chips consumption on UIC indicates that
46.5% of the children who never consumed chips in the
previous week had UIC <300 µg/L. This cluster corre
sponds to 32.3% of the population. In comparison,
46.5% of children in this group who never eat potato
chips and only 20.2% of children who eat at least once
a week had UIC < 300 μg/L (p < 0.001) [Table 3].
As anticipated, the risk of having UIC >300 µg/L were
significantly associated with chips and fried cassava con
sumption. The odds of having UIC >300 µg/L increases
with the number of frequencies of consumption. Compared
to those who never consume potato chips, those who
consumed for 1–3 days/week have 5.07 times higher
odds (OR=5.07; 95% CI (2.32 to 11.1); p < 0.001) while
those consumed for 4–7days/week have 8.51 times higher
odds (OR=8.51; 95% CI (3.3 to 21.99; p < 0.001) to be
having UIC > 300. For fried cassava, those who consume
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Table 2 Socio-Demographic, Anthropometric and Urinary Iodine Status of Children
Variables

UIC (µg/L)

P value

UIC< 300 µg/L

UIC ≥300 µg/L

n

%

n

%

P value

n

P25

Median

P75

139
127

310.10
281.20

414.80
386.00

594.10
522.00

0.04a

32
38

23
29.9

107
89

77
70.1

0.202c

168
98

298.50
283.38

394.45
429.70

529.50
542.00

0.545a

44
26

26.2
26.5

124
72

73.8
73.5

0.952c

Underweight
Normal BMI

40
201

271.93
296.00

406.20
397.80

516.50
497.23

0.680b

13
53

32.5
26.4

27
148

67.5
73.6

0.537c

Overweight
Obese

18
7

316.75
318.50

397.30
409.10

497.23
484.10

3
1

16.7
14.3

15
6

83.3
85.7

224

298.50

406.55

540.45

58

25.9

166

74.1

< 15

37

287.25

359.80

569.90

10

27.0

27

73

0

5

255.85

362.60

443.60

2

40.0

3

60
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Gender
Boys
Girls
Age category
≤ 12 years old
> 12 years old
BMI category

Iodine level of household salt (ppm)
≥15

0.537b

Notes: aMann–Whitneys; bKruskal–Wallis; cChi-square.

for 4–7 days/week has 8.82 times higher odds than nonconsumers (OR = 8.82; 95% CI (2.658–29.286); p <
0.001). Also, children who add table salt on consumption
have 1.8 times higher odds to be having UIC > 300 than
those not usually add table salt OR = 1.83; 95% CI (1.
04–3.22); p = 0.036) [Table 4].

Discussion
The study evaluated schoolchildren’s iodine status with
their dietary intake in Dar es Salaam, Tanzania, between
May 2019 and August 2019. The median UIC was 401 μg/
L, suggesting excess iodine consumption in this population
group based on WHO criteria. While in 2013, Kinondoni
had a median UIC of 388 µg/L,17 the present study indi
cates an increase to 401.0 µg/L, and only 1.1% has insuf
ficient iodine intake (UIC <100 µg/L). Besides, the last
published Tanzania national iodine survey by Assey et al,6
the median UIC was 203.6 µg/L indicating more than
adequate. Albeit, in recent years, the prevalence of excess
intake of iodine in this population might have been
increased. The study by Assey et al,6 also reports that
35% of school-aged children had UIC > 300 μg/L, which
differs significantly, with 73.7% in this study.
Previously, Total Goiter Prevalence was higher in the
lower socio-economic status.28,29 In our study, the location
of the school in different socio-economic status areas had
no impact on iodine status. However, as expected, the
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median UIC is higher in high socio-economic status than
their counterpart. The reason could be that people with
poor socio-economic status may use non-iodized salt as
they find it cheaper and more efficient than iodized salt.
Results in this study are consistent with other studies when
comparing iodine status by sex; girls had lower iodine
status compared to boys.30 As noted by Johner et al, this
might be attributed to a lower intake of energy by girls.31
Over the past few decades, iodine deficiency control
has made remarkable progress across Africa. Sustaining
this success, however, continue to be a significant chal
lenge as it needs close cooperation among partners at
various levels and active monitoring with small-scale salt
producers.32–34 In some countries where the fortification of
iodine is mandatory, the incidence of excessive iodine
consumption
among
school-aged
children
has
6,17,35,36
increased.
This increase is significant and needs
strengthening of monitoring systems in Iodine Deficiency
control programs, such as adjusting iodine concentration in
fortified salt.
School feeding program not only improves learning
abilities and children attendance but also help to control
the quality and type of food given to children. The major
ity (71.4%) of the primary schools studied had no schoolfeeding program. Thus pupils depend on food prepared by
food vendors.37 The findings regarding the type of food
sold show that the majority sell fried food such as potato

submit your manuscript | www.dovepress.com
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Table 3 Dietary Habits and Urinary Iodine Status
Variables

UIC (µg/L)
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n
Chips

%

P value

P25

Median

a

L

n

%

n

%

40
21

46.5
20.2

46
83

53.5
79.8

9

11.8

67

88.2

c

56.9
82.5
90.7

p<0.001

c

113
53

68.9
77.9

0.043c

11.8

30

88.2

41
22
7

28.1
26.2
19.4

105
62
29

71.9
73.8
80.6

0.573c

36
26

21.6
32.9

131
53

78.4
67.1

0.059c

8

40.0

12

60.0

54
14

24.2
36.8

169
24

75.8
63.2

2

40.0

3

60.0

58
10

26.0
32.3

165
21

74.0
67.7

2

16.7

10

83.3

34
26

22.8
29.5

115
62

77.2
70.5

10

34.5

19

65.5

35
28

25.5
31.1

102
62

74.5
68.9

7

17.9

32

82.1

30
40

34.5
22.3

57
139

65.5
77.7

32.3
39.1

231.2
230.9

320.3
397.6

424.1
526.4

4–7 days/week

76

28.6

390.2

528.9

706.6

Fried cassava

Never
1–3 days/week
4–7 days/week

109
103
54

41.0
38.7
20.3

237.5
326.8
374.9

339.5
429.3
522.5

436.1
531.1
925.25

0.000a

47
18
5

43.1
17.5
9.3

62
85
49

Kachori

Never
1–3 days/week

164
68

61.7
25.6

272.1
311.6

364.7
461.2

495.4
613.4

0.000a

51
15

31.1
22.1

4–7 days/week

34

12.8

370.1

463.5

686.0

4

Bread

Never
1–3 days/week
4–7 days/week

146
84
36

54.9
31.6
13.5

293.7
287.8
328.5

387.7
410.9
414.6

556.6
522.3
518.5

0.759a

Groundnuts

Never
1–3 days/week

167
79

62.8
29.7

313.3
264.9

406.1
387.7

535.7
545.0

0.668a

4–7 days/week

20

7.5

243.0

400.6

583.8

Never
1–3 days/week

223
38

83.8
14.3

301.5
246.5

407.0
329.5

535.7
576.4

4–7 days/week

5

1.9

254.0

351.0

650.8

Never
1–3 days/week

223
31

83.8
11.7

298.2
284.3

394.6
416.6

531.1
522.0

4–7 days/week

12

4.5

482.5

630.0

917.6

Never
1–3 days/week

149
88

56.0
33.1

305.8
291.9

404.4
404.4

561.4
519.7

4–7 days/week

29

10.9

237.3

396.1

688.7

Never
1–3 days/week

137
90

51.5
33.8

298.8
268.9

401.4
374.1

557.95
487.3

4–7 days/week

39

14.7

330.4

441.8

605.8

No
Yes

87
179

32.7
67.3

235.0
314.4

406.1
401.1

595.1
526.7

Bagia

Ice cream

Samosa

Usually, add table salt

0.465a

0.021c

0.885a

0.088a

0.434b

P value

p<0.001

86
104

Popcorn

0.000

UIC ≥300 µg/

L

Never
1–3 days/week

0.206b

0.562c

0.300c

0.284b

0.035c

Notes: aKruskal–Wallis; bMann–Whitneys cChi-square.

chips and fried cassava (data not shown). The exposure to
this type of food could lead to child obesity, which in this
study found that 6.8% and 2.6% of the children were
overweight and obese, respectively. More importantly,
these foods relay on table salt addition.12 This practice of
adding raw salt to food may expose children to excessive
iodine intake, especially if the salt is over iodized.
Excess iodine consumption is associated with an
increased risk of hyperthyroidism and autoimmune thyroid
disorders, although, in most cases, the body can tolerate.9
In people with present or past thyroid disorders, only small
changes in iodine intake may trigger thyroid disorders.38

364

Powered by TCPDF (www.tcpdf.org)

P75

UIC< 300 µg/

submit your manuscript | www.dovepress.com

DovePress

Generally, in countries previously identified as iodine
insufficient like Tanzania, iodine consumption is recom
mended not to exceed 500 μg/day.7 Nonetheless, it is
understood that the benefits of avoiding the consequences
of iodine deficiency overshadow the side effects of slightly
excessive iodine intake.39 While this may be of concern in
Tanzania because about one-third of the population studied
had UIC > 500 µg/L, it is crucial to monitor this popula
tion in the upcoming iodine deficiency monitoring and
control program.
The percentage of households using any iodized salt in
our study was 98.1%, but among these, 85.3% were using

Pediatric Health, Medicine and Therapeutics 2020:11

Dovepress

Venance et al

Table 4 Logistic Regression Models for the Relation Between UIC > 300 µg/L and Frequency of Consumption of Various Food
Products
Variables

Crude OR (95% CI)

Adjusted OR (95% CI)

Never
1–3 days/week
4–7 days/week

1.00
3.44 (1.81–6.51) **
6.47 (2.87–14.62)

5.12 (2.41–10.87) **
9.04 (3.61–22.63) **

Never
1–3 days/week

1.00
3.58 (1.90–6.75) **

1.00
4.87 (2.36–10.05) **

4–7 days/week

7.43 (2.75–20.10)

11.08 (3.45–35.54) **

Kachori

Never
1–3 days/week
4–7 days/week

1.00
1.60 (0.82–3.09) *
3.39 (1.13–10.11)

Bread

Never
1–3 days/week

1.00
1.10 (0.60–2.02)

4–7 days/week

1.62 (0.66–3.98)

Groundnuts

Never
1–3 days/week
4–7 days/week

1.00
0.56 (0.39–1.02)
0.41 (0.16–1.09)

Popcorn

Never
1–3 days/week

1.00
0.55 (0.27–1.13)

4–7 days/week

0.48 (0.08–2.94)

Bagia

Never
1–3 days/week
4–7 days/week

1.00
0.74 (0.33–1.66)
1.76 (0.37–8.26)

Ice cream

Never
1–3 days/week

1.00
0.71 (0.39–1.28)

1.00
0.62 (0.31–1.25)

4–7 days/week

0.56 (0.24–1.32)

0.37 (0.12–1.15)

Never
1–3 days/week

1.00
0.76 (0.42–1.37)

1.00
0.54 (0.26 −1.1)

4–7 days/week

1.57 (0.67–3.87)

1.28 (0.44–3.79)

No
Yes

1.00
1.83 (1.04–3.22) *
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Chips

Fried cassava

Samosa

Usually, add table salt

1.00
0.54 (0.26–1.11)
0.30 (0.09–1.00) **

Notes: **Statistically significant at p value <0.01 and *Statistically significant at p value <0.05.
Abbreviations: COR, crude odds ratio; AOR, adjusted odds ratio; C.I, confidence interval.

adequate iodized salt (15+ ppm), corresponding to 84.2%
of the whole population. Furthermore, findings suggest
that the use of iodized salt in this population is close to
90% household coverage, as recommended by WHO.
Attaining adequate iodine nutrition in a community that
consumes 10 g of salt per day, 20–40 ppm of iodine is
recommended at the production level.7 However, the existing
regulation on salt iodization in Tanzania is 40–80 ppm and
25–70 ppm at production and point of sales, respectively.40
With the current nutrition transition, coupled with the high
consumption of discretionary foods, improved market chains,
and salt handling practices, users are likely to be exposed to
excess iodine intake. Our study further noticed that the mean
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iodine content of the selected commonly used salt brands by
food vendors and households at the point of sales was above
25–40 ppm as required by WHO, indicating over iodization.
This shows that, if discretionary salt intake is high, then
people are likely to have excess iodine intake. Interventions
are required to reduce excessive iodine through the reduction
of iodine concentration added to salt during the iodization
process, like in Kenya and Brazil.41,42
In our study, the importance of potato chips and fried
cassava consumption to the excessive iodine intake in
schoolchildren was evident. The odds of most frequently
consuming potato chips were 8.5 times higher compared
to those who never consumed. Inherently, potatoes and
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cassava do not contain much iodine enough to causes
excess intake.43 Thus, the excess consumption may be
caused by discretionary salt added to this food when
consumed.12 Although the study did not quantify the
amount of sodium/iodine in these foods, a previous
study by Lobanco et al, indicated that the sodium content
of potato chips is 62.3 mg/100g,44 and contribute to
more than 2% of salt intake in children.12 Exposure to
this food on a daily bases could lead to excess iodine
intake. Because reducing the population intake of discre
tionary choices will be very challenging, interventions
aiming at reducing salt intake through discretionary
foods should also go along with adjustment of the iodine
content of salt during the iodization process.

Limitations of the Study
The study applied a laboratory-based approach to testing the
urinary iodine and salt samples collected from food vendors
and retail/wholesalers. Nevertheless, the study did not quantify
the amount of iodine consumed through discretionary foods
and salts. Also, the dietary assessment method used was qua
litative and relied on self-reports hence may not reflect pre
cisely the habitual dietary intake. Future studies in Tanzania
should thus focus on both qualitative and quantitative dietary
assessment along with household per capita salt intake, the use
of iodized salt in processed foods, and the iodine content of the
commonly consumed discretionary choices.

Conclusion
Iodine levels added to salt in Tanzania remained constant
since 2010 despite the nutrition transitions that exist. The
evidence of excessive iodine intakes in a population
observed in previous studies, and this study should alert
the policymakers to consider adjustment of the amount of
iodine added to salt. High intakes of iodine in this popula
tion are likely due to a combination of both salt iodine
concentrations above acceptable levels and excessive con
sumption of salt through discretionary choices. Since there
is no single policy solution, a range of interventions will
be needed to ensure optimum iodine intake. Adjusting the
current iodine level added to salt, regularly monitoring of
iodine nutrition in vulnerable groups, along with an effort
to reduce discretionary foods and salt intake, is necessary
to ensure optimal iodine intake.

Data Sharing Statement
The dataset which supports the conclusions of this article
are available upon request.
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