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Evaluating iodine deficiency and goiter in hilly
areas of District Poonch Azad Jammu Kashmir
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ABSTRACT

Background & Objectives: lodine deficiency is considered as a global challenge, even after decades of efforts to solve
the issue. Our objective was to assess the iodine deficiency status and associated prevalence of goiter in population
groups (school-age children and women) from rural areas of District Poonch, and to assess the determinants of iodine
deficiency in the area.

Methods: Cross-sectional study was conducted in District Poonch Azad Jammu and Kashmir from 25 April 2022 to 30
June 2023. A total of 150 goiter patients from different villages of the District Poonch was included. Their urinary
iodine concentration and goiter prevalence was assessed. Using palpation techniques, a trained and experienced
public health officer assessed the presence of goiters based on WHO/ UNICEF/ICCIDD criteria. Descriptive statistics
were computed for continuous variables and presented in frequency and percentage, based on the distributional
characteristics of the data. chi-square was used to check association between socio-demographic factors and goiter.
It was a HEC Project No.: 20-16988/NRPU/R&D/HEC/2021.

Results: lodine status and associated goiter prevalence was high and 59.3% of them were severely iodine deficient.
Within the district, the highest severe iodine deficiency was observed in 81.1% goiter patients of the Rawalakot
subdivision, Hajira and Abbaspur subdivisions. Regarding goiter status 40% of the patients were classified with palpable-
visible goiter and 56% were characterized with visible but nodular goiter.

Conclusion: Study showed that there was a severe iodine deficiency and associated goiter prevalence in the area.
Policymakers should take actions for future to overcome iodine deficiency in future.
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Algeria, Iraq, Iran, Morocco, Saudi Arabia, Sudan,
Yemen, and Pakistan. Europe having the greatest
percentage of children worldwide (44%) with
insufficient iodine supplies.?

In the absence of adequate iodine, the levels of
thyroid stimulating hormones (TSH) remain elevated,
leading to enlargement of the thyroid gland (goiter)
that reflects the body’s attempt to trap more iodine
from the circulation and produce thyroid hormones.
Iodine deficiency diseases (IDDs) impact around
30% of the global population. Goiter is usually the
earliest clinical sign of iodine deficiency claimed that
70% population of the mountainous areas of upper
Punjab, Khyber Pakhtunkhwa, Naran, Kathan, Balakot,
Hazara, Waziristan and Azad Jammu and Kashmir are
facing the problem of severe iodine deficiency.*

About half of the world’s population suffers from
micronutrient malnutrition, especially iron and iodine,
which is mainly associated with low dietary intake of
micronutrients with less diversity of food. Pakistan
is considered to be severely iodine deficient country
with its 70% population at risk of iodine deficiency,
especially in mountainous areas.> The country-based
survey reports on iodine status had shown that 70%
population of the mountainous areas of upper Punjab,
Khyber Pakhtunkhwa, Naran, Kaghan, Balakot,
Hazara, Waziristan and Azad Jammu and Kashmir
are facing the problem of severe iodine deficiency.®
Consequently, 2.1 million children are still born each
year with mental disorders in Pakistan due to iodine
deficiency in pregnant women (APP 2013; ICCIDD
2013). Pakistan National Nutritional Survey (conducted
by Agha Khan University, Karachi in 2011) reported
the highest percentage of children in Gilgit and Azad
Jammué& Kashmir was found severely iodine deficient.
The origins of this widespread iodine deficiency in
the populations of Pakistan are dietary. Cereal grains
(e.g. wheat) are poor sources for many micronutrients
including iodine. In a study conducted in 2015, it was
reported a daily iodine intake of 25.4 pg from wheat
grains which is far below than that recommended by
World Health Organization (WHO; i.e.150 ng day™) for
adults to prevent IDDs.” This nominal intake of iodine
is alarming since 60 % of Pakistani households directly
rely on wheat grains and its products.

Pregnant and lactating women are considered as the
most vulnerable groups for iodine deficiency because
of their elevated iodine requirements. Around 60%
pregnant women in Europe have inadequate iodine
intake. Similarly, more than 50% of women of child-
bearing age were found iodine deficient in United
Kingdom. Pregnant/ lactating women and children
living in low-to middle income countries, are most
vulnerable age groups.* The WHO (2007) recommended
daily iodine intakes of 250 pg for pregnant and lactating
women, from both supplements and dietary sources.

Iodine status is also associated with the eating habits
and socioeconomic status of the rural communities. In
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developing countries, the diet mainly consists of staple
foods that are of low nutritional values and do not
meet the daily dietary requirements of these essential
micronutrients. The iodine deficiency is inversely
related to an increase in average monthly income of
households and their educational level.” The severity
of iodine deficiency increases the occurrence of poor
pregnancy outcomes such as miscarriage, stillbirth
and increased rate of infant mortality. The fetal brain
development is sensitive even to a minor adjustment in
thyroid hormone.

Till to date, information about current nutritional
status of iodine and associated prevalence of goiter in
young children and pregnant women of the region is
missing. Therefore, this project is planned to assess the
prevalence of iodine deficiency disorders (IDDs) and
identify endemic goiter disease in population groups
through systematic survey of people, soil, water and
crops to provide a baseline data for future monitoring
and recommending site specific preventive measures
that could help to reduce public health problem.

METHODS

A descriptive cross-sectional was conducted in
District Poonch Azad Jammu and Kashmir from 25
April 2022 to 30 June 2023.

The detailed survey of more than Hundred (1000
villages of District Poonch, Azad Jammu and Kashmir
(Fig.1) was carried out to assess the iodine deficiency
status and associated goiter prevalence in population
groups of the rural area. The target was established
to select a total of 150 goiter patients from different
villages of the District Poonch. Fifty patients preferably
women and school age children from each of the three
subdivisions (Abbaspur, Hajira and Rawalakot) of the
District Poonch, with thyroid swelling were contacted
and enrolled for this study. The information was
collected from the selected patients by interviewing
them personally and by involving health workers from
health units and hospitals of the area, after obtaining
written consent of each patient.

Ethical Approval: The study was approved by the
Ethics Committee (Ref No. UPR/05/59/2021; dated
Sep. 5, 2021).

Data was collected using a questionnaire designed
to inquire about patients’ general socio-demographic
data, including goiter physical appearance, age,
occupation, gender, residential area, economic status,
educational, and clinical manifestations, among other
considerations, were considered.’’ The food intake
data of households were recorded to assess daily
dietary iodine intake of populations in the study area.
The food items were aggregated/ categorized into 6
sub-groups such as milk and milk products (Yogurt,
cheese, curd, butter), meat (beef, mutton and poultry
birds), fruit (local and marketed), vegetables (leafy,
tuberous, others), cereals (wheat, rice, maize) and salad.
The detailed information related to the age, gender,
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major symptoms (Weight gain, fatigue, irritability
etc.), psychological status and physical examination
of the patients was also collected during the survey.
To accomplish this, the questionnaire comprising of
all the required information’s was designed, printed
out and carefully filled during the survey. Using
palpation techniques, a trained and experienced public
health officer assessed the presence of goiters based on
WHO/ UNICEF/ICCIDD criteria.!! Therefore, Grade
0: stand for not visible, not palpable;Grade: I stand for
palpable, not visible; and Grade: II stands for visible
and palpable.

Inclusion & Exclusion Criteria:  Inclusion criteria
was pregnant women and school going children, who
were willing to participate. In the study, patients with
serious physical and mental illnesses were excluded as
it was difficult to obtain data and measurements from
them. The statistical analysis was conducted using the
SPSS software version 17.0. Descriptive statistics were
computed for continuous variables and presented in
frequency and percentage, based on the distributional
characteristics of the data.

Statistical analysis: It was done through chi-square to
check association between socio-demographic factors
and goiter. The study was approved by HEC the Project
No.: 20-16988/NRPU/R&D/HEC/2021.

RESULTS

Income Status and Dietary Habits of Enrolled
Participants: The survey revealed that the average
monthly income of households/ families in the
study area varied between PKR. 20,000-150,000.
The families earning the highest income had access
to the expensive food items including milk, milk
products and meat compared with the lowest income
earning households, who obtained most of their
calories from locally cultivated staple crops such
as wheat, maize and rice. Only 5-10% peoples had

good quality nutrition and the remaining 90-95% are
resource-limited families with low dietary intakes.
This indicated that quality wise, the diet of majority
of affected populations is nutrient-deficient. These
results revealed that improvement in income is the
most important factor in rural areas for evaluating
population’s access to the key nutrients especially for
which the median person is most deficient. The survey
report indicated that the fruits and vegetables access
accounted for 12.3 and 46.9%, respectively, of the total
dietary food consumption by the affected participants
(Fig.1). Similarly, 30% participants (39/130) in the
study area had a direct access to the poultry meat. A
significant proportion of the respondents indicated
that the cereals are the major source of their daily
dietary intake.

The estimates had shown that only a small proportion
(10.76%) of the enrolled participants was consuming
rice and rest of the majority (85-90%) was relying on
locally available wheat or maize food sources. Overall,
knowledge regarding health implications of iodine
deficiency was very poor especially in women having
low literacy. Around 60 % enrolled women of Rawalakot,
81% of Hajira and 92% of the Abbaspur sub-divisions
were not aware about the health problems associated
with low iodine intake. Apparently, the demographic
characteristics of the study area, socioeconomic status
of populations, low quality of drinking water, very
limited access to nutrient rich diet and eating habits
of the families appear to be the main causes of iodine
deficiency in the study area.

Assessment of Goiter Prevalence: The results (Tables
I & II) indicated that all of the 130 participants (male
and female) of different age groups enrolled in our
study were identified as goiter patients. As far as
their goiter status is concerned, 40% (52/130) of the
patients were classified with palpable-visible goiter
and 56% (73/130) were characterized with visible but

Fig.1: Proportion of dietary food sources
utilized by goiter patients.
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Fig.2: Proportion of goiter in patients
of different age groups.
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Table-I: Iodine levels of goiter patients identified from District Poonch
of Azad Jammu and Kashmir (based on Median UIC, n=130).

Severe iodine  Moderate iodine Mild iodine Optimal iodine Mild iodine
Total reported . . . .
Subdivision Pationts deficiency deficiency deficiency intake excess
(No's) (median UL (median UL (median Ul 60- (median UL (median UL
<25ugL?) 25-60 ug L) 120 ug L) 120-220 ug L) 220-400 ug L)
Rawalakot 37 30 (81.1%) 07 (18.9%) 0 0 0
Hajira 25 15 (60.0%) 09 (36.0%) 0 0 01(4.0%)
Abbaspur 68 32 (47.1%) 34 (50.0%) 02 (2.9%) 0 0
Total 130 77 (59.3%) 50 (38.5%) 02 (1.5%) 0 01 (0.77%)

nodular goiter. Only 4% (5/130) of the total patients
were fell under the category of goiter having all the
three (palpable, visible and nodular) characteristics
of goiter. In our study, we found goiter patients even
of high income but they are utilizing water of local
springs. The lower concentrations of Iodine-3 (IO-
,) in the drinking water might be the possibility of
goiter development. Thyroid nodules (TNs) appear
more prevalent in iodine-deficient regions where
high proportion of lodine-3 (10, frequently occurs in
groundwater.

The data presented in Fig.2 indicated the elderly
participants belonging to the age group of 45 years
or greater were most vulnerable to iodine deficiency,
representing 66.2% (86/130) goiter prevalence among
all the age groups. The participants falling in age
group between 35-44 years were ranked second in
order (32/130) by contributing 24.62% to the goiter
incidence. The adult participants (between 25-34 years
age group) were slightly (7.69%) affected by goiter. No
case of goiter was observed and reported in younger
participants of age between 15-24 years. In case of
school age children (between 5-14 year’s ages) only
two goiter cases were noted among all the enrolled
participants, indicating a very minute percentage
(1.54 %) of the total identified patients. The clinical

Table-II: Association of socio-demographic
factors with iodine deficiency.

Variable X2 Df P-value
Gender 17.19 4 0.012
Residential Area 14.77 3 0.004
Education 17.01 3 0.003
Age 15.22 4 0.040
Todized salt 18.32 3 0.001
Economic status 13.71 2 0.010
Pak J Med Sci
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examination of the patients showed that the patients of
all age groups had their goiters of grades one and two,
with the exception of one case of age group between
5-14 years.

Urine lodine concentrations (UIC) of the Goiter
Patients: The estimated median UIC among all goiter
patients of different age groups varied between <20
to 301 ug L. The data regarding the urinary iodine
concentrations of the goiter patients indicated that
overall, 130 goiter patients were accessed from three
subdivisions of the Poonch district during the survey
to evaluate their iodine status and associated goiter
prevalence and 59.3% (77 out of 130) of them were
severely iodine deficient. Within the district, the
highest severe iodine deficiency was observed in 81.1%
goiter patients of the Rawalakot subdivision followed
by Hajira and Abbaspur subdivisions, where 60 and
47% patients, respectively were found severely iodine
deficient. Further, the median UIC of the patients
showed that 50, 36 and 19% patients from Abbaspur,
Hajira and Rawalakot subdivisions are facing the
problem of moderate iodine deficiency . The proportion
of the mild iodine deficient goiter patients with UIC
concentrations between 60-120 pg/L was 1.5% (two out
of 130 patients).

The only one lady patient from Mandhole-Tahi
village of Hajira subdivision was reported with a
median UIC of 301 pg L?, just above the cutoff for mild
iodine excess (220-400 pg L7). The patient’s dietary
history showed that she is regularly using fish in her
diet for the last more than 10-15 years and it might be
possible reason of iodine excess and she is at the risk of
hyperthyroidism development.

Association of socio-demographic factors with iodine
deficiency: Chi-square was applied to check association
between socio-demographic factors and iodine
deficiency. There was strong association between
gender with the p-value of 0.012, female was more
iodine deficient than male. There was strong association
between residential area and iodine deficiency with the
p-value of 0.004, rural area people were having more
iodine deficiency than urban people. Use of lodized
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salt was strongly associated with the p-value of 0.001,
people using iodized salt were having low iodine
deficiency than other. Education and economic status
were also strongly associated with the p-value of 0.003
and 0.010 respectively.

DISCUSSION

Within the district, the highest severe iodine
deficiency was observed in 81.1% goiter patients of
the Rawalakot subdivision followed by Hajira and
Abbaspur subdivisions, where 60 and 47% patients,
respectively were found severely iodine deficient.
Further, the median UIC of the patients showed that
50, 36 and 19% patients from Abbaspur, Hajira and
Rawalakot subdivisions were facing the problem of
moderate iodine deficiency it was same as a previous
study.’? According to a study conducted in India,"
the proportion of the mild iodine deficient goiter
patients with UIC concentrations between 60-120
pg/L was 2% while our study results indicate that
UIC concentration between 60-120 pug/L 1.5% (2 out
of 130 patients).

The only female patient at risk was using fish for
many years while it might be possible reason of
iodine excess and she is at the risk of hyperthyroidism
development. Similar results were found in a previous
study." The case of the reported patient is also
supported by the findings of previous studies, where
they mentioned that the problem of hyperthyroidism
develops after more than 10 years of continuous
excessive use of iodine rich sources.’®'® According to
previousresearch theiodine-induced hyperthyroidism
(IIH) is the most common complication in almost all
iodine supplements in their early phases and long
term use of high iodine containing foods."”

In our study, the proportion of severely iodine
deficient patients (47-81%) is comparable with that of
79.5% earlier report.’® Furthermore, other researchers
have also documented a prevalence of iodine
deficiency ranging from 54.7% to 92.7% based on Ul
measurements.'*?

Strength of the study: It was a laboratory-base design
for urinary iodine detection.

Limitations of the study: There were some limitations
of study, as it was a cross-sectional design there was
the chances of having non-response recall bias. Despite
these limitations, the research highlights the severity
of iodine deficiency (laboratory-base) in the region
and underscores the need for further investigation and
targeted interventions to address this public health
issue effectively.

CONCLUSION

Iodine deficiency (IDD) is a serious community
health issue, and lessons can be learned from Pakistan
and other countries. All stakeholders should engage
in coordinated and regionally accepted initiatives to

Pak J Med Sci

August 2024 Vol.40 No.7

eradicate IDD. Policymakers should take actions to
protect future generations and educate concerned
groups about the need of conducting thorough
evaluations and estimations of iodine nutritional
status. To eradicate IDD, all stakeholders must work
together to create to launch consistent awareness
campaigns like promotion of iodine supplementation,
legislative commitments, raise awareness through
various means, effectively monitor salt iodization,
implement alternative  fortification strategies,
emphasizing iodine-rich foods, healthcare
infrastructure strengthening, and continuous research
and monitoring.
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