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Diabetes duration and thyroid stimulating hormone 
levels in children with type 1 diabetes mellitus   

Nur Rochmah, Muhammad Faizi

Abstract
Background Children with type 1 diabetes mellitus (T1DM) are at 
risk of thyroid dysfunction. An association between diabetes dura-
tion and thyroid stimulating hormone level remains inconclusive.
Objective To assess for a possible association between diabetes 
duration and thyroid stimulating hormone levels in children with 
T1DM.
Methods We conducted a cross-sectional study from January to 
June 2017 in the Pediatric Endocrine Outpatient Clinic at Dr. So-
etomo Hospital. Subjects were children with T1DM aged 7 to <18 
years. Exclusion criteria were children with diabetic ketoacidosis, 
previously diagnosed thyroid problems, and hospitalization in the 
pediatric intensive care unit (PICU).  
Results From the 55 regular patients in our outpatient clinic, 34 
patients were included in the study. Nineteen (54.3%) subjects 
were male, and the overall mean age was 11.3 years. Subjects’ mean 
duration of diabetes was 3 years and their mean thyroid stimulating 
hormone concentration was 3.76 mIU/L. Pearson’s correlation test 
revealed no significant association between duration of diabetes and 
thyroid stimulating hormone level (rs=-0.068; P=0.703). 
Conclusion There is no significant association between duration 
of diabetes and thyroid stimulating hormone levels in children with 
T1DM.  [Paediatr Indones. 2018;58:80-3; doi: http://dx.doi.
org/10.14238/pi58.1.2018. 80-3].
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According to the World Health Organization 
(WHO) and the International Diabetes 
Federation (IDF), the prevalence of diabetes 
is on the rise.1,2 Data from the Pediatric 

Endocrine Working Group, Indonesian Pediatric Society, 
showed that 1,153 patients suffered from T1DM 
until April 2016.3 Thyroid dysfunction is reportedly 
higher among T1DM patients.4-9 Among diabetic 
adult populations, 15-30% reported autoimmune 
thyroiditis compared to 5-22% in children.8 In the 
non-diabetic population, 2-10% adults and 1-4% 
children reportedly have the condition.10,11 To date, 
serum thyroid stimulating hormone levels in T1DM 
patients have rarely been studied in Indonesia. 
Therefore, the objective of this study was to assess 
for a possible association between diabetes duration 
and thyroid stimulating hormone concentration in 
children with type 1 diabetes mellitus.

Methods

This cross-sectional study was carried out from January 
to June 2017 in the Pediatric Endocrine Outpatient 
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Clinic (OPC) at Dr Soetomo Hospital, Surabaya, 
East Java. Subjects were children with T1DM aged 
7 to <18 years. Exclusion criteria were diabetic 
ketoacidosis, previously diagnosed thyroid problems, 
and hospitalization in the PICU. Blood specimens were 
processed by an ADVIA Centaur immunoassay system, 
using an electrochemilluminescence immunoassay 
(ECLIA) method to measure TSH levels. Statistical 
analysis was done with Pearson’s correlation test. 
Results with P values <0.05 were considered to be 
statistically significant. FT4 levels were obtained for 
subjects with abnormal TSH levels. 

The normal limits for FT4 were 1.0-2.1 ng/dL in 
2 to 7-year-olds and 0.8-1.9 ng/dL in 8 to 20-year-olds. 
The normal TSH limits were 0.7-5.7 mIU/L in 2 to 
7-year-olds and 0.7-5.7 mIU/L in 8 to 20-year-olds. 
The diagnosis of primary hypothyroidism was made 
in those with low FT4 and high TSH. Subclinical 
hypothyroidism was diagnosed in those with high 
TSH and normal FT4; hyperthyroidism in those 
with low TSH and high T3 and T4; and subclinical 
hyperthyroidism in those with normal TSH and high 
T3 and T4.12 

Results

There were 55 T1DM patients who regularly visited 
our OPC. Thirty-four patients met the inclusion 
criteria and were included in the study.

There were 2 male patients with high TSH levels, 
25 and 45 mIU/L, respectively. These patients were 
subsequently found to have normal FT4 levels, hence, 
they were diagnosed with subclinical hypothyroidism. 
Mean TSH was 3.76 (SD 8.48) mIU/L, ranging from 

Table 1. Baseline characteristics of subjects

Characteristics (N=34)

Male sex, n (%) 19 (55.9)

Mean body weight (SD), kg 33.34 (12.6)

Mean height (SD), cm 136.6 (16.63)

Mean body mass index (SD), Z-score  -0.68 (1.58)

Mean age (SD), years 11.3 (3.5)

Mean duration of diabetes mellitus (SD), 
years

3 (1.98)

Mean TSH (SD), mIU/L 3.76( 8.48) 

0.033 to 45 mIU/L. Pearson’s correlation test revealed 
no significant association between duration of diabetes 
and thyroid stimulating hormone concentration (rs=-
0.068; P=0.703). 

There were 2 patients with high TSH, one with 
duration of illness 1 year with TSH 25 mIU/L and one 
patient 2 years 45 mIU/L (Figure 1).  

Discussion 

The mean TSH concentration in our subjects was 
3.76 (SD 8.48) mIU/L. The International Society for 
Pediatrics and Adolescent Diabetes Mellitus recommends 
that screening of thyroid function by measuring 
thyroid stimulating hormone (TSH) and anti-thyroid 
peroxidase antibodies at the time of diabetes diagnosis 
and, thereafter, every second year in asymptomatic 
individuals without goiter, or in the absence of 
thyroid autoantibodies. More frequent assessment is 
indicated otherwise.13 Kabelitz et al. and Loviselli et al. 
reported the prevalence of autoimmune thyroiditis in 
population was  2.9-3.4%,14,15 while Kalaoumenou et 
al. reported 4.6% in Greek population.16  Subclinical 
hypothyroidism was found in 7-20%5,7 compared to 
adults with rates of 1-10%,7,8 and 2-6% in the general 
population of children.9  

In our study, subjects’ mean duration of diabetes 
was 3 years and mean age was 11.3 years, in which in 
the periode of puberty. Thyroid dysfunction apparent 
at diabetes onset10,12 or years thereafter.10,14,15Peak of 
autoimmune thyroiditis incidence in the early until 
mid puberty.17,18

Two of our male patients were diagnosed with 

Figure 1. Association between duration of diabetes 
and TSH levels in children with T1DM 
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subclinical hypothyroidism. Females have been re-
ported to be at risk for autoimmune thyroiditis.19,20  
Sharifi et al. and Araujo et al. stated that gender 
predisposition of patients suffered from thyroid dys-
function was varied.20,21 Subclinical hypothyroidism 
is frequently observed in T1DM.13,21-27

We found no significant association between 
duration of diabetes and TSH levels in children with 
T1DM. Past studies have shown that the longer 
the duration of diabetes, the higher the prevalence 
of autoimmune thyroiditis.22--26 A previous study 
reported that prevalence of autoimmune thyroiditis 
in T1DM patients increased post- puberty.25 Another 
study stated that the peak prevalence of thyroid 
antibody was observed after the age of 15 years or a 
duration of diabetes of 3.5 years.26

Thyroid stimulating hormone is a sensitive 
method to detect thyroid dysfunction. Normal TSH 
has a high negative predictive value to exclude 
thyroid disease and TSH changes can be detected 
earlier than FT4 changes. Ramasamy et al. stated that 
TSH >2.2 mIU/L was predictor of hypothyroidism in 
T1DM, with 83% sensitivity and 72% specificity.28 

However, TSH is of limited value for diagnosing 
hypothyroidism in central hypothyroidism and acute 
illness. The TSH needs to be rechecked after the acute 
illness to distinguish between non-thyroidal illness 
syndrome and actual hypothyroidism.29 In addition, 
the TSH examination is less expensive than the 
thyroid antibody test. Screening once every 2 years 
is safe, effective, cost-efficient, as well as useful for 
avoiding the trauma of unnecessarily frequent blood 
sampling.13

In conclusion, there is no significant association 
between duration of diabetes and thyroid stimulating 
hormone in children with T1DM. 

Acknowledgement

We would like to thank all the medical staff of the Pediatric 
Endocrine Outpatient Clinic at Dr. Soetomo Hospital for their 
assistance in our study. 

Conflict of Interest 

None declared.

References

1.  World Health Organization. Global report on diabetes. 
Geneva: WHO; 2016. p.21

2.  International Diabetes Federation (IDF). Diabetes atlas. 
7th ed. Belgium: International Diabetes Federation; 2015. 
[cited: 2017, June 2]. Available from: http: //www.idf.org/
diabetesatlas. 

3.  UKK Endokrin Anak. Unpublished data. 2016.
4.  Krzewska A, Ben-Skowronek I. Effect of associated 

autoimmune diseases on type 1 diabetes mellitus incidence 
and metabolic control in children and adolescents. BioMed 
Res Int. 2016;2016:6219730. 

5.  Jonsdottir B, Anderson C, Carlson A, Delli A, Forsander G, 
Ludvigsson J, et al. Thyroid autoimmunity in relation to islet 
autoantibodies and HLA-DQ genotype in newly diagnosed 
type 1 diabetes in children and adolescents. Diabetologia. 
2013;56:1735-42. 

6.  Denzer C, Karges B, Näke A, Rosenbauer J, Schober 
E, Schwab KO, et al. Subclinical hypothyroidism and 
dyslipidemia in children and adolescents with type 1 diabetes 
mellitus. Eur J Endocrinol. 2013;168:601–8. 

7.  Ghawil M, Tonutti E, Abusrewil S, Visentini D, Hadeed 
I, Miotti V, et al. Autoimmune thyroid disease in Libyan 
children and young adults with type 1 diabetes mellitus. Eur 
J Pediatr. 2011;170:983–7. 

8.  Van den Driessche A, Eenkhoorn V, Van Gaal L, De Block 
C. Type 1 diabetes and autoimmune polyglandular syndrome: 
a clinical review. Neth J Med. 2009 67:376–87. 

9.  Canaris GJ, Manowitz NR, Mayor G, Ridgway EC. The 
Colorado thyroid disease prevalence study. Arch Intern Med. 
2000;160:526-34. 

10.  Wu T, Flowers JW, Tudiver F, Wilson JL, Punyasavatsut N. 
Subclinical thyroid disorders and cognitive performance 
among adolescents in the United States. BMC Pediatr. 
2006;6:12.

11.  Kordonouri O, Hartmann R, Deiss D, Wilms M, Grüters-
Kieslich A. Natural course of autoimmune thyroiditis in type 
1 diabetes: association with gender, age, diabetes duration, 
and puberty. Arch Dis Child. 2005;90:411-4. 

12.  De Boer, Lafranchi SH, 2007. Pediatric thyroid testing issues. 
Pediatr Endocrinol Rev, 5;1:570-7. In: Kappy MS, Allen DB, 
Geffner ME. Pediatric practice endocrinology.2010: 107-
30.

13.  Kordonouri O, Klingensmith G, Knip M, Holl RW, Menon 
PSN, Aanstoot HJ, et al. Other complications and diabetes-
associated conditions in children and adolescents.Pediatric 
Diabetes 2014: 15 (Suppl. 20): 270–8.



Nur Rochmah et al.: Diabetes duration and thyroid stimulating hormone levels in children with type 1 diabetes mellitus 

Paediatr Indones, Vol. 58, No. 2, March 2018 • 83

14. Umpierrez GE, Latif KA, Murphy MB, Lambeth HC, 
Stentz F, Bush A,et al. Thyroid dysfunction in patients 
with type 1 diabetes: A longitudinal study. Diabetes Care. 
2003;26:1181–5.

15. Severinski S, Banac S, Severinski NS, Ahel V, Cvijovic 
K. Epidemiology and clinical characteristics of thyroid 
dysfunction in children and adolescents with type 1 diabetes. 
Coll Antropol. 2009;33:273–9. 

16.  Glastras SJ, Craig ME, Verge CF, Chan AK, Cusumano JM, 
Donaghue KC.  The role of autoimmunity at diagnosis of 
type 1 diabetes in the development of thyroid and celiac 
disease and microvascular complications. Diabetes Care. 
2005;28:2170-5. 

17.  Kim EY, Shin HC, Yang SW. Polymorphisms of HLA class 
II predispose children and adolescent with type 1 diabetes 
mellitus to autoimmune thyroid disease. Autoimmunity. 
2003;36:177-81.

18.  Warncke K, Frohlich-Reiterer EE, Thon A, Hofer SE, Wiemann 
D, Holl RW, et al. Polyendocrinopathy in children, adolescents, 
and young adults with type 1 diabetes: a multicenter analysis 
of 28,671 patients from the German/Austrian DPV-Wiss 
database. Diabetes Care. 2010;33:201-7.

19.  Barker JM, Yu J, Yu L, Wang J, Miao D, Bao F, et al. 
Autoantibody “subspecificity” in type 1 diabetes: risk for 
organ-specific autoimmunity clusters in distinct groups. 
Diabetes Care. 2005; 28:850–5.

20.  Sharifi F, Ghasemi L, Mousavinasab N. Thyroid function 
and anti-thyroid antibodies in Iranian patients with type 1 
diabetes mellitus: influences of age and sex. Iran J Allergy 
Asthma Immunol. 2008;7:31–6.

21.  Araujo J, Brandão LAC, Guimarães RL, Santos S, Falcao EA, 
Milanese M, et al. Prevalence of autoimmune thyroid disease 

and thyroid dysfunction in young Brazilian patients with type 
1 diabetes. Pediatr Diabetes. 2008;9:272–6. 

22.  Shun CB, Donaghue KC, Phelan H, Twigg SM, Craig ME. 
Thyroid autoimmunity in type 1 diabetes: systematic review 
and meta-analysis. Diabet Med. 2014;31:126–35. 

23.  Lee YJ, Jung SY, Jung HW, Kim SY, Lee YA, Shin CH, et al. 
Unfavorable course of subclinical hypothyroidism in children 
with Hashimoto’s thyroiditis compared to those with isolated 
non-autoimmune hyperthyrotropinemia. J Korean Med Sci. 
2017;32:124-9. 

24.  Kakleas K, Paschali E , Kefalas N, Fotinou A, Kanariou M, 
Karayianni C, et al. Factors for thyroid autoimmunity in 
children and adolescents with type 1 diabetes mellitus.  J 
Med Sci. 2009;114:214–20. 

25.  Kordonouri O, Klinghammer A, Lang EB, Gruters-Kleslich 
A, Grabert M, Holl RW. Thyroid autoimmunity in children 
and adolescents with type 1 diabetes: a multicenter survey. 
Diabetes Care. 2002;25:8:1346-50. 

26. Kakleas K, Soldatou A, Karachaliou F, Karavanaki K. 
Associated autoimmune diseases in children and adolescents 
with type 1 diabetes mellitus (T1DM). Autoimmun Rev. 
2015;14;781-97.

27. Muhame RM, Mworozi EA, Ma Assey K. Thyroid auto-
immunity and function among Ugandan children and 
adolescents with type-1 diabetes mellitus. Pan Afr Med J. 
2014;19:137.

28.  Ramasamy V, Kadiyala R, Fayyaz F, Mallipedhi A, Baglioni 
P, Okosieme OE. Value of baseline serum thyrotropin as a 
predictor of hypothyroidism in patients with diabetes mellitus. 
Endocr Pract. 2011;17:26-32.

29.  Stockigt J. Case finding and screening strategies for thyroid 
dysfunction. Clin Chim Acta. 2002;315:111–24.



4/24/23, 10:25 PM SINTA - Science and Technology Index

https://sinta.kemdikbud.go.id/journals/profile/859 1/2

PAEDIATRICA INDONESIANA

 BADAN PENERBIT IKATAN DOKTER ANAK INDONESIA
 P-ISSN : 00309311  E-ISSN : 2338476X   Subject Area : Health

  Google Scholar   Garuda  Website  Editor URL

History Accreditation

2018 2019 2020 2021

       





0
Impact Factor

 76
Google Citations

 Sinta 1
Current
Acreditation



 

Garuda Google Scholar

Sirenomelia or â mermaid syndromeâ : an extremely rare case in Indonesiasia
Indonesian Pediatric Society Paediatrica Indonesiana Vol 63 No 1 (2023): January 2023
45-50

 2023  DOI: 10.14238/pi63.1.2023.45-50  Accred : Unknown

A 14-year-old patient with Prader-Willi syndrome: a case report
Indonesian Pediatric Society Paediatrica Indonesiana Vol 63 No 1 (2023): January 2023
51-6

 2023  DOI: 10.14238/pi63.1.2023.51-6  Accred : Unknown

The clinical and biomarker approach to predict sepsis mortality in pediatric patients
Indonesian Pediatric Society Paediatrica Indonesiana Vol 63 No 1 (2023): January 2023
37-44
 2023  DOI: 10.14238/pi63.1.2023.37-44  Accred : Unknown

Factors associated with secretory IgA levels in colostrum and breastmilk
Indonesian Pediatric Society Paediatrica Indonesiana Vol 63 No 1 (2023): January 2023
13-21

 2023  DOI: 10.14238/pi63.1.2023.13-21  Accred : Unknown

The association between maternal malaria infection and poor birth outcomes in a
remote community in Papua, Indonesia
Indonesian Pediatric Society Paediatrica Indonesiana Vol 63 No 1 (2023): January 2023 1-
6
 2023  DOI: 10.14238/pi63.1.2023.1-6  Accred : Unknown











https://scholar.google.co.id/citations?user=-VXWCxkAAAAJ&hl=en
https://garuda.kemdikbud.go.id/journal/view/10268
https://paediatricaindonesiana.org/
https://paediatricaindonesiana.org/index.php/paediatrica-indonesiana/pages/view/editorial
https://sinta.kemdikbud.go.id/journals/profile/859
https://sinta.kemdikbud.go.id/journals/google/859
https://paediatricaindonesiana.org/index.php/paediatrica-indonesiana/article/view/2454/2238
https://paediatricaindonesiana.org/index.php/paediatrica-indonesiana/article/view/2603/2232
https://paediatricaindonesiana.org/index.php/paediatrica-indonesiana/article/view/2781/2233
https://paediatricaindonesiana.org/index.php/paediatrica-indonesiana/article/view/2797/2234
https://paediatricaindonesiana.org/index.php/paediatrica-indonesiana/article/view/2829/2236


4/24/23, 10:25 PM SINTA - Science and Technology Index

https://sinta.kemdikbud.go.id/journals/profile/859 2/2

Pediatric residentsâ  burnout in Indonesia: a national survey during the
pandemic
Indonesian Pediatric Society Paediatrica Indonesiana Vol 63 No 1 (2023): January 2023
22-8
 2023  DOI: 10.14238/pi63.1.2023.22-8  Accred : Unknown

Blood pressure to height ratio for screening hypertension among Indonesian
adolescents
Indonesian Pediatric Society Paediatrica Indonesiana Vol 63 No 1 (2023): January 2023 7-
12

 2023  DOI: 10.14238/pi63.1.2023.7-12  Accred : Unknown

Scoring model to predict early-onset bacterial sepsis at Dr. Mohammad Hoesin
Hospital, Palembang
Indonesian Pediatric Society Paediatrica Indonesiana Vol 63 No 1 (2023): January 2023
29-36
 2023  DOI: 10.14238/pi63.1.2023.29-36  Accred : Unknown

Mild and severe diabetic ketoacidosis in children: a report of two cases
Indonesian Pediatric Society Paediatrica Indonesiana Vol 62 No 4 (2022): July 2022 291-4

 2022  DOI: 10.14238/pi62.4.2022.291-4  Accred : Unknown

Hypoxic ischemic encephalopathy with sensory neural hearing loss as a
complication: A 24-month follow up after the initiation of hypothermia therapy
Indonesian Pediatric Society Paediatrica Indonesiana Vol 62 No 1 (2022): January 2022
72-8

 2022  DOI: 10.14238/pi62.1.2022.72-8  Accred : Unknown

View more ...











https://paediatricaindonesiana.org/index.php/paediatrica-indonesiana/article/view/2885/2235
https://paediatricaindonesiana.org/index.php/paediatrica-indonesiana/article/view/2913/2237
https://paediatricaindonesiana.org/index.php/paediatrica-indonesiana/article/view/2825/2239
https://paediatricaindonesiana.org/index.php/paediatrica-indonesiana/article/view/2514/2205
https://paediatricaindonesiana.org/index.php/paediatrica-indonesiana/article/view/2389/2173
https://sinta.kemdikbud.go.id/logins

