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ABSTRACT
Background Iodine deficiency can have adverse health 
effects in all age groups affecting growth, development 
and cognitive functions as well as the incidence of 
goitre. Worldwide, the most important dietary source 
of iodine is iodised salt. In Tanzania, iodine intake 
has varied due to multiple salt suppliers producing 
iodised salt with varying quality. Zanzibar has faced 
challenges with the packing, storing and monitoring of 
salt iodisation, and universal salt iodisation has not been 
achieved. Furthermore, the number of available studies 
on the iodine status in Zanzibar are sparse.
Objective The main objective of this study is to 
describe the iodine status of euthyroid female adult 
patients with and without goitre in Zanzibar.
Design and methods A single- centre matched 
case- control study was conducted among 48 female 
patients at the ear, nose and throat clinic of Mnazi 
Mmoja Hospital, Zanzibar. Blood samples were drawn 
for serum- analysis of the thyroid hormone profile 
to confirm that all patients were euthyroid prior to 
inclusion. Urinary iodine concentrations and the iodine 
concentration in household salt samples were analysed. 
A semiquantitative food frequency questionnaire (FFQ) 
was used to describe trends in the dietary intake of 
iodine- rich and goitrogenic foods. Clinical examinations 
were conducted, and the patients were categorised into 
goitre (cases) and non- goitre (controls) groups.
Results A moderate iodine deficiency (median urinary 
iodine concentration between 20 and 49 µg/L) was 
found in patients both with and without goitre. In total, 
only 35 % of the salt samples were adequately iodised. 
The salt samples from the cases had a lower average 
concentration of iodine compared with the controls. The 
FFQ revealed that the daily consumption of marine fish 
and the weekly consumption of raw cassava were more 
frequent in the cases than the controls.
Conclusion These findings suggest that iodine 
deficiency may be a problem in both patients with 
and without goitre in Zanzibar. The salt iodisation 
programme may require monitoring and implementation 
of satisfactory quality control practices as universal salt 
iodisation is yet to be achieved in Zanzibar.

INTRODUCTION
Iodine is an essential micronutrient with a 
central role in thyroid hormone production 

and regulation. It is introduced into the 
food chain via seawater, soil and drinking 
water. Worldwide, the most important dietary 
source is iodised salt.1 Adequate iodisation 
of salt is essential in countries where the 
iodine content in soil and drinking water 
is insufficient and access to marine foods is 
limited. Iodine deficiency disorders remain 
an important health problem in some 
areas.1–3 The most characteristic physical 
symptom is an enlargement of the thyroid 
gland called goitre.4 5 In women of repro-
ductive age (WRA), iodine deficiency during 
pregnancy can result in abortion, stillbirth or 
congenital abnormalities in the fetus.1 5 The 
consequences in children and adolescents 
include growth, developmental and cognitive 
impairments, and decreased educability and 
reduced work capacity in adults.1 4 6

In 2016, Tanzania had an optimal iodine 
intake at the national level.3 7 In WRA, the 
household coverage of iodised salt was 
reported by 80% of the participants, yet 
adequate iodisation was found in only 61% 
of the analysed salt samples.7 Nationally, 
iodine intake has varied due to hundreds of 
suppliers producing iodised salt of varying 
quality.3 Zanzibar was formerly not included 
in Tanzanian surveys partly due to the assump-
tion that islands surrounded by the ocean 
have adequate iodine intake from marine 
foods.8 However, significant iodine deficien-
cies have been documented in coastal areas.1 
In 2011, the Food Security and Nutrition Act 
promoted the use of iodised salt in Zanzibar.9 

What this paper adds
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Despite this, Zanzibar still faces challenges as the packing 
and storage of iodised salt is not controlled.9

There are uncertainties regarding the iodine status in 
general in Zanzibar and its importance regarding goitre 
in women. Thus, the present study investigated the iodine 
status of female patients with and without goitre attending 
Zanzibar’s largest hospital to address the need for larger 
preventive and clinical studies.

MATERIAL AND METHODS
Study design, recruitment and study population
The present study was a single- centre, matched case- 
control study conducted at Mnazi Mmoja Hospital 
(MMH) in Stone Town, Unguja Island, Zanzibar. The 
study size was based on the number of eligible female 
patients attending the ear, nose and throat (ENT) clinic 
of MMH between 8 November and 5 December 2019. 
All patients were screened according to the inclusion 
and exclusion criteria presented in box 1. The patients 
were informed that participation was voluntary, and 
the subjects were asked to meet at the outpatient clinic 
once for clinical and biomedical assessments. No further 
follow- up assessments were planned. Two local health 
workers at the ENT clinic assisted in patient screening, 
recruitment and data collection. The cases were patients 
with a goitre diagnosis, and their thyroid glands were 
palpated to classify the degree of goitre according to 
the WHO’s classification system.1 10 The controls were 
patients without goitre attending the ENT clinic for other 
reasons such as tonsillitis, throat soreness, ear pain, wax 
impactions, the common influenza or a combination of 
these symptoms. Following recruitment of the cases, the 
controls were enrolled through a selective process which 
entailed matching 1:1 (patient with goitre and without 
goitre) by age (±5 years).

Questionnaire
The patient interview included questions regarding 
general health, knowledge on goitre and socioeconomic 
background variables (education level, employment situ-
ation, marital status, number of children, area of resi-
dence and food preparation practices). Furthermore, the 
questionnaire included iodine- related information such 

as source of drinking water, family members that fish or 
produce salt, type of salt consumed and salt storage prac-
tices in the household. The questionnaires and interview 
instructions were independently translated and back- 
translated from English to Kiswahili.

Anthropometric measurements
The patients were weighed to the nearest 0.1 kg using 
a medical scale for mobile use (SECA 877, Hamburg, 
Germany), and height was measured to the nearest 
0.1 cm using a stadiometer (FAZZINI S7200HR, Italy). 
Body mass index (BMI) (kg/m2) was calculated using the 
measured weight in kilograms (minus 1 kg for clothing) 
and height in metres and classified according to WHO’s 
categories for underweight, normal weight, overweight 
and obesity.11

Blood sampling
Blood was drawn for an analysis of thyroid hormone 
profile to determine whether the patients were euthyroid. 
Patients with results revealing hypothyroidism or hyper-
thyroidism were excluded from the study and followed- up 
by health workers at MMH. The laboratory at Tasakthaa 
Global Hospital used the ichroma fluorescence immu-
noassay method for the quantitative determination of 
thyroid stimulating hormone (TSH), thyroxine (T4) and 
triiodothyronine (T3) in serum according to Boditech 
Med Incorporated’s protocols.12–14

Urine sampling
Spot urine samples were collected from the study partic-
ipants in universal urine sampling containers and stored 
frozen at −250 C at the MMH laboratory before being 
transported to Dar es Salaam Institute of Technology. 
Urinary iodine concentration (UIC) was determined 
using the Sandell- Kolthoff reaction.15 Furthermore, the 
individual UIC results were aggregated to find the median 
UIC (MUIC) of the study population and assess iodine 
status according to WHO’s epidemiological criteria.1

Assessment of dietary iodine intake
All patients answered a semiquantitative food frequency 
questionnaire (FFQ) designed for the present study that 
specifically assessed potential iodine- containing and 
goitrogenic food items that could be of importance for 
the development of goitre and iodine deficiency. The FFQ 
assessed dietary intake from the preceding 1 month and 
included questions on self- reported intake of salt (both 
iodised table salt and non- iodised rock salt). Household 
utensils locally purchased in Zanzibar were used to assist 
participants in estimating portion sizes. Due to the lack of 
food tables and data on the iodine and goitrogen content 
of foods in Zanzibar, the FFQ was used to describe trends 
in the dietary intake of iodine- rich and goitrogenic foods.

Salt analysis
To determine the percentage of participants consuming 
adequately iodised salt, they were given a zip- lock plastic 
bag to be filled with approximately 1 tablespoon (10 g) 

Box 1 Study inclusion and exclusion criteria.

Inclusion criteria
 ► Patient at the ENT clinic of MMH.
 ► ≥18 years of age.
 ► Female.
 ► Ability to provide informed consent.

Exclusion criteria
 ► Use of medication interfering with thyroid hormone production.
 ► Hypothyroidism or hyperthyroidism.
 ► Previously operated for goitre.
 ► Pregnant or breastfeeding.

ENT, ear, nose and throat; MMH, Mnazi Mmoja Hospital.
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of salt from their household. The salt samples were anal-
ysed for iodine content by the Norwegian Institute of 
Marine Research using inductively coupled plasma mass 
spectrometry (ICP- MS) with tetramethylammonium 
hydroxide. Thereafter, the iodine concentration was 
determined using a standard addition curve. Field trips 
to local markets and shops and conversations with sellers 
were used to identify the brands and amount of iodine in 
rock and table salt that were sold in Zanzibar.

Data analysis
Descriptive statistics included mean values with SD, 95% 
CI and median with IQR and ranges (minimum and 
maximum) for continuous variables, and frequencies and 
percentages for categorical variables. ORs were calculated 
for bivariable associations using the Mantel- Haenszel 
OR estimate and mean differences were presented with 
95 % CI using t- tests. Data analysis and statistics were 
performed using Microsoft Excel 2017 for Mac (Micro-
soft, Redmond, Washington, USA) and IBM SPSS Statis-
tics for Windows V.25 (IBM, Armonk, New York, USA).

Ethical approval and informed consent
The study was conducted according to the guidelines 
of the Helsinki Declaration and participation only 
commenced after written informed consent was obtained. 
Illiterate patients had the consent form read to them and 
signed using a fingerprint.

RESULTS
Participation and demographics
The study population included a total of 48 female 
patients: 24 with goitre (cases) and 24 without goitre 
(controls) as presented in figure 1. The average age was 
38 years (range 19–60 years) and the average BMI was 
25 kg/m2 (range 16–38 kg/m2). The two study groups 

were similar regarding education level, rate of employ-
ment, marital status and number of children. However, 
the majority of the controls lived in the town area that 
comprised less than half of the cases. The demographic 
background characteristics of the study participants are 
presented in table 1. The blood test results confirmed 
that the enrolled patients were euthyroid with serum TSH 
levels within the laboratories normal range (0.34–5.6 
μIU/ml) (data not shown).

Urinary iodine concentration
A MUIC of 100 μg/L corresponds roughly to the recom-
mended daily intake for adults of 150 μg of iodine per 
day.16 The MUIC was below this level for both the cases 
and the controls, as presented in figure 2, suggesting 
a moderate iodine deficiency (MUIC between 20 and 
49 μg/L) in both study groups. One outlier among the 
controls increased the MUIC of this group considerably 
from 21.5 μg/L without the outlier to 31.4 μg/L when 
included. The mean values were right shifted compared 
with the median values indicating a skewed distribution 
(online supplemental table 1). The mean difference was 
not statistically significantly different (30.7 μg/L, 95 % CI 
17.4 to 78.8, p=0.2).

Iodine concentration of household salt samples
The salt samples from the cases had a lower average 
concentration of iodine compared with the controls as 
presented in table 2. These concentrations were slightly 
lower than the recommended iodine fortification level 
(>15 mg/kg)1 for the cases, compared with an average 
iodine content slightly above that level for the controls. 
The majority of the total patient population (n=31, 65%) 
provided salt from their household that was inadequately 
iodised. The household salt samples were inadequately 
iodised (<15 mg/kg) in the majority of the samples from 
the cases (n=18/24, 75%) and in over half the controls 
(n=13/24, 54%) (OR 2.5, 95 % CI 0.8 to 8.6).

Salt production, importation and storage practices
The majority of salt consumed in Zanzibar was imported 
from mainland Tanzania or neighbouring countries such 
as Kenya. Rock salt was transported to Zanzibar in 50 kg 
bags and stored in large containers in village centres or 
placed in smaller plastic bags sold at markets and shops. 
The iodine contents were unknown as the amount was 
often not specified on the packaging. Refined table salt 
was imported in 500 g packets from countries such as 
Tanzania, Kenya and India. Four commonly sold brands 
fortified the salt with potassium iodate and iodine concen-
trations specified on the packaging varied between 
30–60 mg of iodine per kg of salt.

Dietary intake
As presented in table 3, the FFQ revealed that the daily 
consumption of marine fish was higher among the 
cases compared with the controls. The intake of other 
seafoods was less frequent in both study groups, and the 
intake of seaweeds was uncommon. Furthermore, regular 

Figure 1 Flowchart of the patient participation. During 
enrolment, the patients without goitre were selected in order 
to match 1:1 in age (±5 years) with the patients with goitre. 
ENT, ear- nose- throat; MMH, Mnazi Mmoja Hospital.

https://dx.doi.org/10.1136/bmjnph-2021-000259
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consumption of fresh milk was reported more frequently 
among the cases but not consumed daily among the 
controls. The intake of yoghurt was similar in both study 
groups, and the intake of eggs was less common, but the 
weekly intake was slightly higher among the controls than 
the cases. Furthermore, the daily and weekly consump-
tion of white bread was slightly higher among the cases 
than the controls. The daily consumption of iodised table 
salt was also slightly higher among the controls than the 
cases. Two of the cases did not cook or purchase their own 
food and reported ‘unknown’ when questioned about 
this condiment. In Zanzibar, the concentration of iodine 
in potentially important dietary sources of the micronu-
trient are to our knowledge unknown.

Of the potential goitrogens, the weekly consumption 
of both raw and cooked cassava was found in a higher 
proportion of the cases than the controls. Additionally, 
sweet potato was used almost as frequently as cooked 
cassava in both study groups. Intake of cruciferous vege-
tables was uncommon (data not shown). A difference 
in daily intake of sorghum and millet was found, where 
the daily consumption among the cases was higher than 
among the controls. However, sorghum flour was more 
frequently used in both study groups than sorghum. A 
mix of flours including sorghum flour, millet grain and 
maize flour were frequently combined with water and salt 
to produce a local porridge called Uji. To our knowledge, 

Table 1 Demographic background characteristics of the study population, n=48

Study group Total (n=48) Cases (n=24) Controls (n=24) Comparison*

Characteristic
Mean/
number SD

Range
(min, max)

Mean/
number SD

Range
(min, max)

Mean/
number SD

Range
(min, max) P value

95% CI of
difference

Age (years) 38 11 19, 60 38 11 19, 60 38 11 21, 57 0.930† −6.92, 6.33

No. of children 4 4 0, 13 5 4 0, 13 3 3 0, 10 0.069‡

No. people in hh 6 3 2, 20 7 4 2, 20 6 2 2, 10 0.992‡

Weight (kg) 63.8 14.8 37.5, 87.9 64.1 14.3 42.5, 87.9 63.5 15.6 37.5, 87.1 0.888† −8.07, 9.29

Height (cm) 158.2 7.1 138.1, 176.9 159.5 6.1 148.6, 172.0 156.9 7.9 138.1, 176.9 0.205† −1.48, 6.71

BMI (kg/m2) 25.1 5.7 15.6, 37.6 24.9 5.7 15.6, 33.7 25.3 5.9 17.9, 37.6 0.791† −3.82, 2.92

Characteristic N (%) N (%) N (%)

BMI cat. (kg/m2)

  <18.5 8 (17) 4 (17) 4 (17) 0.981§

  18.5–24.9 16 (33) 8 (33) 8 (33)

  25.0–29.9 15 (31) 7 (29) 8 (33)

  >30.0 9 (19) 5 (21) 4 (17)

Education

  None 3 (6) 2 (8) 1 (4) 0.246§

  Primary 9 (19) 6 (25) 3 (13)

  Secondary 27 (56) 14 (58) 13 (54)

  Higher 9 (19) 2 (8) 7 (29)

Employed 6 (13) 1 (4) 5 (21) 0.081§

Marital status

  Single 7 (15) 2 (8) 5 (21) 0.199§

  Married 35 (73) 18 (75) 17 (71)

  Divorced 3 (6) 3 (13) –

  Widowed 3 (6) 1 (4) 2 (8)

Residence area

  Town 31 (65) 10 (42) 21 (88) 0.003§

  Village 5 (10) 5 (21) –

  Countryside 12 (25) 9 (37) 3 (12)

Data are presented as means with SD and range (min and max) for continuous variables and as the number of patients and percentage 
of the population for categorical variables.
*Comparison between cases (goitre group) and controls (non- goitre group).
†Independent samples t- test for equality of means, significant if p<0.05.
‡Mann Whitney U- test, significant if p<0.05.
§Pearson χ² test, significant if p<0.05.
BMI, body mass index; cat., category; hh, household; max, maximum; min, minimum; no., number.
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the goitrogenic properties of food items in Zanzibar have 
yet to be investigated.

DISCUSSION
The results from the urine analysis revealed a moderate 
iodine deficiency in both the cases and controls, presum-
ably caused by an inadequate dietary intake of iodine. 
These findings suggest that iodine deficiency may be a 
problem in patients with goitre and also in patients without 
goitre in Zanzibar. The FFQ raised questions about the 
iodine and goitrogen content of local foods produced 
and consumed in Zanzibar, as intakes were similar in both 
groups. Furthermore, the salt analysis demonstrated that 
the average concentration of iodine in household salt was 
lower in the cases than the controls. Thus, an important 
dietary source of iodine varied between the two study 
groups. Nevertheless, the salt samples were inadequately 
iodised in 65% of the total study population, suggesting 
that the salt iodisation programme in Zanzibar requires 
monitoring and an implementation of satisfactory quality 
control practices.

Iodine status
The number of available studies on adult iodine nutrition 
in Zanzibar are sparse. A few surveys have been performed 
on school- age children (SAC) both in Zanzibar and main-
land Tanzania and one survey has included WRA.7 8 17 The 
present findings differ from the results of the Tanzania 
Demographic Health Survey from 2015 (TDHS-15).7 A 
considerably higher MUIC compared with the present 
study was reported in WRA on Unguja island7 indicating 
above adequate iodine nutrition in the population.1 In 
2006, a cross- sectional survey on SAC in Unguja also 
reported adequate iodine intakes where no district had 
a MUIC below 100 μg/L.8 However, a mild iodine defi-
ciency was reported in SAC on Pemba island with results 
similar to the present study.8 Similarly, a national survey 
conducted in 2004 on children in mainland Tanzania 
reported that 25% of the SAC had a UIC below 100 μg/L.17

The TDHS-15 survey reported that the MUIC for 
Tanzania (including Zanzibar) declined significantly with 
increasing age.7 These findings are supported by other 
studies reporting that UIC declines with age, possibly due 

Figure 2 Median urinary iodine concentration of the study population. Cases=patients with goitre, n=24; controls=patients 
without goitre, n=24. Box plot details: the horizontal black lines indicate the median (43.9 µg/L for the cases, 31.4 µg/L for the 
controls); the boxes indicate the IQR (25–75th percentiles); the whiskers represent observations within 1.5 times the IQR and the 
circles mark outliers more than 1.5 times the IQR. The recommended cut- off point for adequate iodine status in adults (100 µg/L) 
is marked with the red solid line. Values below this line correspond respectively to mild (<100 µg/L), moderate (<50 µg/L) and 
severe (<20 µg/L) iodine deficiency.

Table 2 Mean iodine concentration of household salt samples in the study population, n=48

Study group Mean (mg/kg) SD Range (min, max)

95 % CI for mean

Comparison (P value)Lower Upper

Cases (n=24) 10.3 16.2 0.01, 53.0 3.4 17.1 0.001*

Controls (n=24) 21.1 17.0 1.1, 58.0 13.9 28.3

Total (n=48) 15.7 17.3 0.01, 58.0 10.7 20.7

Cases= patients with goitre; controls= patients without goitre.
*Mann- Whitney U- test, significant if p<0.05.
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to poorer dietary intake among elderly or as a consequence 
of restricted salt intakes.18 19 A noteworthy difference 
between the present study and the former studies is an 
older patient population (range 19–60 years), compared 
with WRA (15–49 years) and SAC. The lower MUIC 
levels in the present study could therefore be related to a 
considerably older study population. Additionally, consid-
ering that the UIC of men has been reported to be slightly 
higher than women,18 the lower MUIC levels found in the 
present study could be related to gender. Notably, there is 
also a number of years between the present study and the 
previous studies where the iodine status of both SAC and 
WRA may have changed during this time.

Dietary iodine intake
Iodine-containing foods and goitrogens
In the present study, the patients consumed foods 
commonly known to be good sources of iodine, yet the 
urine analysis indicated a moderate iodine deficiency. We 
are not aware of information on the iodine or goitrogenic 
content of different foods in Zanzibar and thus cannot 
describe a relationship between the intake reported in 
the FFQ and the thyroid function, development of goitre 
or iodine deficiency in this study population. The study 
observed that the daily consumption of seawater fish was 

more frequent in the cases than the controls, yet the cases 
still developed goitre. On the other hand, all cases and 
92% of controls consumed marine fish weekly (varying 
from one to seven times a week). As marine seafood is 
generally a good source of iodine,20 the results imply that 
either the amounts consumed were too small to cover 
adult iodine requirements or that the iodine content of 
the fish consumed was low.

In terms of goitrogens, they have a major clinical effect 
when an iodine deficiency is present;5 21 22 hence, the 
importance of limiting their intake and using appropriate 
food processing practices in this population is note-
worthy. The root vegetable cassava is largely consumed 
in developing countries20 including the present popu-
lation. As raw cassava contains goitrin, which metabo-
lises and competes with iodine for thyroidal uptake, it is 
recommended that it be prepared or processed to reduce 
the goitrogenic potency.22 Regular consumption of raw 
cassava is not advised. Despite this, the weekly consump-
tion was reported in 21% of the cases and 13% of the 
controls.

Iodised salt
In the present study, 69% of the salt samples contained 
iodine. These proportions differed slightly from the 

Table 3 Frequency of consumption of some of the potential iodine- containing and goitrogenic foods in the study population, 
n=48

Study group Cases (n=24) Controls (n=24)

Frequency,
N (%) Daily

Weekly 
(1–6 times)

Monthly 
(1–3 times) Never* Daily

Weekly 
(1–6 times)

Monthly 
(1–3 times) Never*

Potential food sources of iodine

  Marine fish 12 (50) 12 (50) – – 4 (17) 18 (75) 2 (8) –

  Octopus – 1 (4) 12 (50) 11 (46) – 4 (17) 14 (58) 6 (25)

  Squid 1 (4) 4 (17) 10 (42) 9 (38) – 2 (8) 9 (38) 13 (54)

  Seaweed 1 (4) – – 23 (96) – – – 24 (100)

  Milk 5 (21) 8 (33) 7 (29) 4 (17) – 13 (54) 7 (29) 4 (17)

  Yoghurt – 3 (13) 7 (29) 14 (58) – 4 (17) 7 (29) 13 (54)

  Eggs – 8 (33) 10 (42) 6 (25) – 11 (46) 11 (46) 2 (8)

  White bread 15 (63) 9 (38) – – 12 (50) 11 (46) 1 (4)

  Iodised table salt† 11 (50) – – 11 (50 15 (63) 2 (8) – 7 (29)

Potential food sources of goitrogens

  Raw cassava – 5 (21) 7 (29) 12 (50) 1 (4) 2 (8) 7 (29) 14 (58)

  Cooked cassava – 13 (54) 9 (38) 2 (8) 1 (4) 5 (21) 17 (71) 1 (4)

  Sweet potato 11 (46) 11 (46) 2 (8) 1 (4) 5 (21) 15 (62) 3 (13)

  Sorghum 3 (13) – 1 (4) 20 (83) – 2 (8) 1 (4) 21 (88)

  Sorghum flour 10 (42) 8 (33) 2 (8) 4 (17) 4 (17) 9 (38) 4 (17) 7 (29)

  Millet 3 (13) – – 21 (88) – 3 (13) – 21 (88)

  Millet grain 3 (13) 1 (4) – 20 (83) 1 (4) 5 (21) – 18 (75)

Data are presented as the number of patients and percentage of the population in the two study groups.
Cases=patients with goitre; controls=patients without goitre.
*Includes patients reporting ‘less than once a month’ on food frequency questionnaire.
†Missing values=2 cases.
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TDHS-15, where 88% and 54% of women in Unguja and 
Pemba, respectively, lived in households with iodised salt.7 
In the present study, the ICP- MS quantification method 
for iodine revealed that only 35% of the salt samples were 
adequately iodised (>15 mg/kg). Similarly, the TDHS-15 
survey tested 60 salt samples from Unguja using the 
titration method and found only 46% to be adequately 
iodised.7 Therefore, when comparing the present results 
to a recent survey applying similar methods, the findings 
were more alike. On the contrary, in studies where the 
rapid test kit method was used, higher proportions of 
iodised salt were reported.8 17

Nevertheless, the present findings and earlier surveys 
emphasise that the iodisation programme in Tanzania 
(and especially Zanzibar) is not satisfactory. In 1994, 
WHO, The United Nations Children’s Fund and the 
Iodine Global Network recommended universal salt 
iodisation (USI) as a safe, sustainable and cost- effective 
strategy to ensure sufficient iodine intake in populations.6 
Several factors can limit progress towards USI. First, 
enforcing legislation on iodisation of salt and establishing 
operational monitoring systems can be difficult to accom-
plish where strong partnerships are required among 
stakeholders.9 23 Second, one of the main challenges in 
Tanzania is iodine intakes varying across the country 
due to salt being supplied by hundreds of small- scale 
suppliers producing iodised salt with variable quality.3 In 
most countries, quality control of iodisation methods is 
feasible as salt production is limited to a few centres.24 
Last, supplying populations living in remote areas 
without easy access to iodised salt remains a challenge.23 
Zanzibar is reached by sea or air, and access to iodised salt 
depends on importation from mainland Tanzania and 
neighbouring countries. Despite variations in methods, 
the present study and previous surveys have not docu-
mented USI being achieved in Zanzibar, although results 
from mainland Tanzania have been more promising. 
The Tanzanian regulations for iodised salt state that the 
level of iodine should be between 40–80 parts per million 
(ppm) at production or importation and 25–70 ppm at 
the point of sale.25 However, the iodisation of salt appears 
inconsistent, and quality control and monitoring is neces-
sary at the national level. Iodine losses should be deter-
mined by investigating local conditions of production, 
climate, packaging and storage of iodised salt.24

Study strengths and limitations
The present study contributes to new knowledge where 
the MUIC and iodine content in salt were compared in 
two female patient populations in Zanzibar. To our knowl-
edge, this is the first case- control study performed on 
female patients with and without goitre in Zanzibar.

The present study included only female patients and 
due to differences in thyroid hormone production and 
dietary intakes between males, females and children, the 
results may not apply to males of equivalent age or to chil-
dren. There may also be a difference in the iodine status 
of patients at a hospital compared with healthy individuals 

in the general population of Zanzibar. However, the inves-
tigated study population had no known severe illnesses 
that might have had large detrimental effects on their 
nutritional status and dietary intakes. The design of the 
present study renders the generalisation of results to 
the remaining population of Zanzibar questionable due 
to the small sample size and potential bias in the selec-
tion process. Further investigations could aim to include 
a substantially larger study population with participants 
outside the hospital setting. Additionally, the FFQ was 
created for this study and was not validated before use. 
Although the FFQ was not used to quantitatively assess 
iodine intake, future research could aim to appropriately 
validate the FFQ.

CONCLUSION
The present study revealed a moderate iodine deficiency 
in a female adult patient population with and without 
goitre in Zanzibar. There was a difference in average 
iodine content of household salt samples analysed, which 
was lower in the cases than the controls. The majority 
of salt samples were inadequately iodised, emphasising 
the need for quality control. The findings suggest that 
Zanzibar does not have optimal iodine nutrition despite 
being surrounded by the ocean with access to fish and 
seafoods. Overall, the results emphasise the need for 
further investigations into the iodine status of the inhab-
itants of Zanzibar.
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