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Abstract: Iodine deficiency is a prevalent, yet easily preventable cause of brain damage. In this study we evaluated the
prevalence of goiter among high school students lower than twenty years of age in the city of Sanandaj, knowing that
iodized salt program began twenty years ago. Methods: This descriptive - analytical study was conducted on 700
high school students in Sanandaj during 2011-12 academic years. Sampling method was multistage. Data were collected
by referring to the chosen schools in coordination with high school principals. Demographic information of were
collected after interviews and were recorded in the questionnaire. Height and Weight measurement students'. The
diagnosis of goiter is based on clinical examination and is graded in accordance with World Health Organization criteria.
Collected data were analyzed by SPSS 16, and then chi-square test was used to determine the relationship between
demographic variables and goiter grades. Results: In our study the prevalence of goiter in high school students was
11.7%; females 16% and males 7.4% (p=0/0001). The frequency of grade one goiter in students that had mothers with
high school education was 15.2% and in students that had fathers with university education was 13.5%. Prevalence of
grade one goiter in students with normal body mass index was 11.2%. Conclusion: Findings of the present study
showed that in view of the descending trend of goiter prevalence during the past 20 years, the iodine deficiency
disorders control program in Sanandaj has been highly successful. Therefore for the purpose of maintaining a
successful control monitoring program the iodine deficiency disorders program needs to be strengthened.
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Introduction The latest Iranian survey shows that around
Iodine deficiency is a prevalent, yet easily 93 % in the rural and 97 % in the urban areas use
preventable cause of brain damage (1,2). Although iodized salt, nevertheless prevalence of goiter is
the importance of adequate iodine consumption is 9.8%(12). The prevalence of Iodine deficiency
fully understood and most countries in the world had among school children in Kurdistan province was
done many efforts toward general iodination(3,4), 24.4% in 1380, of which 18.9% classified as grade 1
still in many countries even industrialized and and 5.5% as grade 2 goiter(13).Major reasons for
developing ones there are people suffering from failure in "salt iodization" program in some
iodine deficiency (5,6). A major cause of iodine communities were due to inappropriate supervision
deficiency is inadequate iodine intake due to low on iodine intake and consumption(14). Studies
quality iodine and iodine shortage in soil and water of showed that return to iodine deficiency after a
iodine poor regions (7). lodine deficiency is one of successful control period was due to lack of accurate
the main causes of impaired cognitive development. annual supervision on iodized salt intake(15,16). A
Iodine deficiency, once believed to be eliminated is good strategic planning is mandatory to evaluate the
returning to some communities (8). To this end salt adequacy of iodine intake in a given population and
iodization has been recommended as the preferred in case of any insufficiency necessary steps to follow
strategy for prevention and control of iodine up and intervention should be taken immediately. In
deficiency (9). In 1998, salt in approximately one- this study we evaluated the prevalence of goiter
third of the countries in the world was being iodized among high school students lower than twenty years
(10). Recent reports indicated that about one-third of of age in the city of Sanandaj, knowing that iodized
the world population suffer from iodine deficiency salt program began twenty years ago.
(11).
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Coordinates: 35°18'41"N46°59'46"E35.3113°N
46.9960°E.

Kurdistan Province is one of the 31
provinces of Iran covering an area of 28,817 km?
[2].This mountainous region is located in the western
part of Iran and shares its boundary with Iraq.
Sanadaj also known as Senna serves as the provincial
capital of Kurdistan.

~
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Methods

This descriptive - analytical study was
conducted on 700 high school students in Sanandaj
during 2011-12 academic years. Sampling method
was multistage. Sanandaj city is divided into three
socioeconomic neighborhood classes; marginal, mid
city areas and uptown. Two girls” and two boys’ high
schools from schools in each region were chosen of
which 25 students from each grade in each school
were selected at random.Data were collected by
referring to the chosen schools in coordination with
high school principals. Demographic information of
students including year of birth, gender, education
and parents' occupations were collected after
interviews and were recorded in the questionnaire.
For height measurement students took off their shoes,
raised their body as straight as possible with their
back, scapulae and buttocks in contact with the solid
wall. Weight was measured with minimum clothing,
without shoes, using digital scales which were
checked alternately with a standard weight.
Measurements recorded in the questionnaire were in
metric units. The diagnosis of goiter is based on
clinical examination and is graded in accordance with
World Health Organization criteria(17), according to
which it is divided into the following four grades:
Grade 1: thyroid is neither palpable nor visible even
if the head is tilted back; this stage is called the zero
point. Grade 2: thyroid is palpable but not visible.
Grade 3: thyroid is visible and palpable when the
neck is in normal position. Grade 4: presence of a
relatively large thyroid, visible from a distance.
Collected data were analyzed by SPSS 18, and then
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chi-square test was used to determine the relationship
between demographic variables and goiter grades.
Results

The gender distribution of students in this
study were 50% in both females and males. Mean age
of the female participants in the study was 16.68
years and standard deviation of 0.97 and for males it
was 16.5 years with standard deviation of 1.1. The
frequency of high school first year students was 19.4
%. Humanities students with 31.4 %, and seventeen
years of age students with 32.1 % had the most
frequency. (tablel). On the subject of body mass
index, 30.3% of the students were slim, 52.3% were
normal and 13.3% were overweight. Concerning
parent’s education, most of the parents had primary
education with a frequency of 31% and 34.1% for
fathers and mothers respectively. In our study the
prevalence of goiter in high school students was
11.7%; females 16% and males 7.4% (p=0/0001).
The frequency of grade one goiter in students that
had mothers with high school education was 15.2%
and in students that had fathers with university
education was 13.5%. Prevalence of grade one goiter
in students with normal body mass index was 11.2%
(table2).
Discussion

Iodized salt production became mandatory in
1994, therefore its consumption increased by Iranian
households. According to the last survey in 2000,
95% of the people in urban and 92% of them in rural
areas used iodized salt (12). In 2000, IRAN was
declared as free of iodine deficiency by World
Health Organization Regional Office for the Eastern
Mediterranean. In the second and third national
survey in the years 1996 and 2000 at country level
the prevalence of goiter were 58% and 9.8%
respectively (18,19). In the country level, IDD
control depends on the effective national IDD combat
program. Negligence in performing any component
of the program will cause failure in IDD combat plan,
followed by persistence of iodine deficiency in the
community. In some countries the effective
implementation of the IDD program eliminated
iodine deficiency, but negligence in maintaining the
program caused returned iodine deficiency to these
communities (13).Consistent with WHO guidelines,
monitoring of the iodized salt program has a number
of criteria among which one can refer to; iodized salt
coverage rate, goiter prevalence, thyroid size, and
biochemical parameters (17).In the following study
the prevalence of goiter in high school students was
11.7 % (10.3% grade one goiter and 1.4 % grade two
goiter). Prevalence of goiter between 5-19.5 % is
considered as mild goiter according to World Health
Organization classification (17).
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In 1989, based on the first national survey
on iodine deficiency disorders the prevalence of
goiter among the students were 30%-80% (20). In
1996, in the second national survey and seven years
after salt iodination program, prevalence of goiter in
Kurdistan province was 66% (21). In 2001, 12 years
after the start of the national program, iodine
deficiency combat, the overall prevalence of goiter in
Kurdistan province was 24.4% (18.9% grade one and
5.5% grade two) which declined significantly
compared to the 1996 survey (22). In the present
study, prevalence of goiter is 7.11% which is lower
than that of 2001. Subsequently the national program
in combating iodine deficiency was to a large extent
successful in preventing the development of goiter in
Sanandaj.

In this study the overall prevalence of goiter
among genders, being more common in girls than
boys, is statistically significant. In a study done by
Mozaffari et al in 2002 the indicator for boys and
girls, not being statistically significant, were 40.3%
and 41.8 % respectively (23). In Tehran prevalence
of goiter reported to be 30% and 21% in girls and
boys respectively (24). Another study in Fars
province suggested that gender prevalence for girls
and boys were 69% and 66% respectively (25). A
meta analyze study in Iran showed that odds ratio of
female to male goiter was estimated to be 1.39 by
which the proportion of grade one goiter was 1.30
and grade two goiter was 1.78 (26). Another study
showed that levels of TSH and thyroid hormones in
girls decreased at puberty compared with earlier
years, however these changes did not happened in
boys. These gender differences could be caused by
effects of estrogen on TRH-TSH axis, as well as
changes in body structure in both sexes during the
course of puberty (27). Prevalence in goiter showed
no significant difference in other age groups and was
similar to studies done in Yazd (7) and Ahvaz (28).
On the other hand, other studies such as a study done
by Setodehmaram et al in Shiraz prevalence in goiter
reported to be different across different age groups
(29). In areas where iodine intake is appropriate, a
common cause of goiter in youth is thyroid
autoimmunity (30) which has an unknown cause.
Genetics plays a large role in etiology of autoimmune
thyroid disease (31) as well as environmental factors
such as stress, infection, smoking, aging, and the
amount of consumable iodine (32-34). Students with
normal body mass index had higher prevalence of
grade one goiter comparing to obese or slim students
(11.2 %). In a study done in Ahwaz there were no
significant difference between BMI of healthy
students and those suffering from goiter (28). Several
previous studies examined the link between thyroid

function and anthropometric  parameters. For
example, a study conducted in Turkey, found that
children with palpable goiter were skinny (35). BMI
of Isfahani children with grade 1 and 2 goiter were
lower than those with grade zero goiter (36). This
may in part reflect severity of disease along with

other genetic and environmental factors on
anthropometric  status of children. The study
limitations include high sensitivity and low

specificity of the World Health Organization
standards for assessment of goiter by palpation (37).
Estimated goiter rate in this study is conceivably
more than real, thus it is necessary to have thyroid
volumes of children living in free iodine deficiency
areas and include them in goiter monitoring program
and use it as reference points. Furthermore, clinical
examination as well as ultrasonographic methods for
assessment of thyroid volume is beneficial.

Table 1: Frequency of demographic variables among
high school students.

Variables N(%)
Age (year) Fifteen 115(16.4)
Sixteen 215(30.7)
Seventeen 225(32.1)
Eighteen 145(20.8)
High school First year 136(19.4)
year Second year 272(38.9)
Third year 292(41.7)
Field of Study Math and Physics 91(13.0)
Humanities 220(31.4)
Experimental 205(29.3)

Sciences
Vocational education 48(6.9)
and training (VET)

Theoretical sciences. 136(19.4)
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Table 2: Relationship between severity of goiter and their demographic variables among high school students.

| Grade 1 Grade 2 Grade 3 P
Variables N(%) N(%) N(%)
sex Girl 294(84.0) 46(13.6) 10(2.9) 0.0001
Boy 324(92.6) 26(7.4) 0 '
Age Fifteen 84(91.3) 8(8.7) 0
Sixteen 173(91.5) 14(7.4) 2(1.1) 0.9
Seventeen 184(86.0) 26(12.1) 4(1.9) '
Eighteen 118(86.1) 15(10.9) 4(3.0)
Mother's level of | Uneducated 176(89.4) 18(9.1) 3(1.5)
education Primary 214(89.5) 23(9.6) 2(0.9)
Guidance 100(88.5) 11(9.7) 2(1.8) 0.38
High School 94(83.9) 17(15.2) 1(0.9)
Universities 28(84.8) 3(9.1) 2(6.1)
Father's level of Uneducated 67(90.5) 4(5.4) 3(4.1)
education Primary 194(39.4) 21(9.7) 209.1)
Guidance 113(36.9) 16(12.7) 1(0.8) 0.61
High School 128(89.5) 13(9.1) 2(1.4)
Universities 94(84.7) 15(13.5) 2(1.8)
Body mass index | Thin 188(88.7) 23(10.8) 1(0.5)
Normal 317(86.6) 41(11.2) 8(2.2) 055
Overweight 86(92.5) 6(5.4) 1(1.1) ’
Fat 27(93.1) 2(9.6) 0

Conclusion

Findings of the present study showed that in
view of the descending trend of goiter prevalence
during the past 20 years, the iodine deficiency
disorders control program in Sanandaj has been
highly successful. Therefore for the purpose of
maintaining a successful control monitoring program
the iodine deficiency disorders program needs to be
strengthened.
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