
 

 

“AN OBSERVATIONAL STUDY TO ESTIMATE THE PREVALENCE OF 1 
CONGENITAL HYPOTHYROIDISM IN NEWBORNS AT A RURAL TERTIARY 2 
CARE HOSPITAL.”  3 

 4 

ABSTRACT 5 

Background: 6 

Congenital hypothyroidism (CH) is one of the most common preventable causes of 7 

intellectual disability and growth failure in children. Most affected newborns are 8 

asymptomatic at birth due to transplacental transfer of maternal thyroxine, leading to 9 

delayed diagnosis in the absence of screening. Early detection through newborn thyroid-10 

stimulating hormone (TSH) screening and prompt initiation of levothyroxine therapy can 11 

prevent irreversible neurodevelopmental impairment. Data from rural tertiary care settings 12 

in India remain limited. 13 

Objectives: 14 

To estimate the prevalence of congenital hypothyroidism among newborns and to analyse 15 

the distribution of TSH levels in relation to selected demographic and perinatal factors. 16 

Methods: 17 

This prospective observational cross-sectional study was conducted in a rural tertiary care 18 

hospital over 23 months. A total of 919 healthy newborns aged 72 hours to 7 days were 19 

enrolled after obtaining informed consent. Newborns with major congenital anomalies or 20 

born to mothers with overt hypothyroidism were excluded. Venous blood samples were 21 

collected, and serum TSH levels were estimated using a standardized immunoenzymometric 22 

assay. Newborns with elevated TSH underwent repeat testing and confirmatory evaluation. 23 

Data were analysed using SPSS version 26.0, and statistical significance was set at p < 0.05. 24 

Results: 25 

Out of 919 newborns screened, one case of congenital hypothyroidism was confirmed, 26 

yielding a prevalence of 1.09 per 1000 live births (95% confidence interval: 0.03–6.07). The 27 

majority of newborns had TSH levels within the normal range. No statistically significant 28 

association was found between elevated TSH levels and gender, birth weight, gestational 29 

age, mode of delivery, or other perinatal factors (p > 0.05). 30 

Conclusion: 31 

The prevalence of congenital hypothyroidism in this rural tertiary care setting was 32 

comparable to other Indian studies. These findings support the need for routine newborn 33 



 

 

screening programs in rural healthcare settings for early detection and prevention of long-34 

term neurodevelopmental morbidity. 35 
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INTRODUCTION 42 

Congenital hypothyroidism (CH) is a neonatal endocrine disorder characterized by 43 

inadequate availability of thyroid hormones at the tissue level from birth due to 44 

abnormalities in thyroid gland development, thyroid hormone synthesis, secretion or 45 

transport, or defects involving the hypothalamic–pituitary–thyroid (HPT) axis. It is one of the 46 

most common endocrine disorders of the newborn and remains one of the leading 47 

preventable causes of irreversible intellectual disability and impaired physical growth in 48 

children worldwide.¹ 49 

Thyroid hormones are indispensable for normal fetal and postnatal growth and 50 

development, particularly for maturation of the central nervous system. During fetal life and 51 

early infancy, thyroxine (T₄) and triiodothyronine (T₃) regulate neuronal proliferation, 52 

migration, differentiation, synaptogenesis, myelination, and cortical organization.²–⁴ 53 

Deficiency of thyroid hormones during these critical periods results in permanent 54 

neurodevelopmental impairment manifested by intellectual disability, delayed motor and 55 

language development, poor scholastic performance, and growth failure. Fortunately, these 56 

complications are largely preventable if congenital hypothyroidism is diagnosed early and 57 

treatment with levothyroxine is initiated within the first two weeks of life.¹–⁴ 58 

Most newborns with congenital hypothyroidism appear clinically normal at birth because 59 

maternally derived thyroxine crosses the placenta and provides partial protection during 60 

fetal life.⁵–⁷ Consequently, reliance on clinical examination alone often delays diagnosis until 61 

irreversible neurological damage has already occurred. This limitation underscores the 62 

importance of universal newborn screening for early detection and timely treatment. 63 

The thyroid gland is the first endocrine organ to develop during embryogenesis. It originates 64 

from the primitive pharyngeal floor during the third to fourth week of gestation and 65 

migrates to its normal pretracheal position by the seventh to tenth week.⁸–;: Disruption of 66 

thyroid development results in thyroid dysgenesis, which accounts for the majority of 67 

permanent congenital hypothyroidism. A smaller proportion of cases results from inherited 68 



 

 

defects in thyroid hormone synthesis (dyshormonogenesis), while the fetus remains 69 

dependent on maternal thyroxine during early gestation for normal brain development.⁵–;: 70 

Immediately after birth, exposure to the extrauterine environment induces a physiological 71 

surge in thyroid-stimulating hormone (TSH), followed by an increase in circulating T₄ and T₃ 72 

concentrations. This normal adaptation is essential for thermogenesis, metabolic 73 

homeostasis, and continued maturation of the neonatal brain.11 Failure of this physiological 74 

response due to thyroidal or central defects leads to congenital hypothyroidism, 75 

emphasizing the need for early diagnosis and treatment. 76 

Congenital hypothyroidism is broadly classified into primary, central, and transient forms.12 77 

Primary congenital hypothyroidism, resulting from thyroid dysgenesis or 78 

dyshormonogenesis, accounts for nearly 85–90% of permanent cases.12-14 Central congenital 79 

hypothyroidism occurs because of hypothalamic or pituitary dysfunction resulting in 80 

inadequate TSH secretion, whereas transient congenital hypothyroidism may occur 81 

secondary to iodine deficiency or excess, maternal antithyroid medications, prematurity, or 82 

transplacental passage of TSH receptor-blocking antibodies.13-15 83 

Newborn screening has revolutionized the management of congenital hypothyroidism and is 84 

regarded as one of the most successful public health interventions in neonatal medicine. 85 

Measurement of TSH in dried blood spot samples collected between 48 and 72 hours of life 86 

permits detection of affected infants before the onset of clinical manifestations.12–16 Early 87 

identification followed by prompt initiation of levothyroxine therapy results in normal 88 

physical growth, neurocognitive development, and quality of life, thereby transforming 89 

congenital hypothyroidism from a major cause of intellectual disability into a preventable 90 

disorder.12-17 91 

Despite the proven effectiveness of newborn screening, implementation across India 92 

remains inconsistent, particularly in rural and resource-limited settings.18 Most published 93 

Indian data are derived from urban tertiary care centres and may not accurately reflect the 94 

burden of congenital hypothyroidism in rural populations, where access to antenatal care, 95 

institutional deliveries, laboratory facilities, and follow-up services is often limited.18-22 96 

Generation of region-specific prevalence data is therefore essential to strengthen newborn 97 

screening programmes, improve healthcare planning, optimize resource allocation, and 98 

facilitate early diagnosis and treatment. 99 

The present study was therefore undertaken to estimate the prevalence of congenital 100 

hypothyroidism among newborns delivered at a rural tertiary care hospital, thereby 101 

contributing to the evidence base required for strengthening neonatal screening services 102 

and improving long-term neurodevelopmental outcomes in this population. 103 
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 111 

AIMS AND OBJECTIVES 112 

Aim 113 

To study the prevalence of congenital hypothyroidism among  newborns attending a rural 114 

tertiary care hospital. 115 

Objectives 116 

Primary Objective: 117 

 To estimate the prevalence of congenital hypothyroidism among  newborns at a rural 118 

tertiary care hospital in preventing the neurodevelopmental morbidity. 119 

Secondary Objectives: 120 

 To analyse the distribution of serum TSH levels among screened newborns. 121 

 To assess the association between elevated TSH levels and selected demographic and 122 

perinatal factors. 123 
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MATERIALS AND METHODS 136 

Methodology 137 

This prospective observational cross-sectional study was conducted in the Department of 138 

Paediatrics and Neonatal Unit at Akash Institute of Medical Sciences and Research Centre, 139 

Devanahalli, Bengaluru Rural, Karnataka. The institution functions as a rural tertiary care 140 

referral centre catering to surrounding rural and semi-urban populations, with facilities for 141 

institutional deliveries, neonatal monitoring, NICU support and laboratory support. 142 

Study Design and Duration 143 

The study was designed as a prospective observational cross-sectional study conducted over 144 

a period of eighteen months from March 2024 to January 2026. 145 

Study Population 146 

The study population comprised healthy live newborns delivered at the study hospital and 147 

those presenting to the neonatal outpatient services between 72 hours and 7 days of life. 148 

The screening window of 72 hours to 7 days was selected to avoid the immediate postnatal 149 

physiological surge in thyroid-stimulating hormone (TSH), which typically occurs within the 150 

first 24–48 hours of life, thereby reducing false-positive results. 151 

Healthy newborns were defined as neonates with stable cardiorespiratory parameters, 152 

absence of major congenital anomalies, and normal systemic examination at the time of 153 

screening. 154 

Eligibility Criteria 155 

Inclusion Criteria 156 

 Live newborns delivered at the Rural Tertiary Care Hospital and those attending the 157 

neonatal outpatient services between 72 hours and 7 days of life during the study 158 

period were included in the study. 159 



 

 

 Newborns were defined as neonates with stable vital parameters and no evidence of 160 

major congenital malformations on clinical examination. 161 

 Parents or legal guardians who provided written informed consent were included. 162 

Exclusion Criteria 163 

 Newborns born to mothers with known overt hypothyroidism on treatment during 164 

pregnancy were excluded from the study. 165 

 Newborns with major congenital anomalies detected clinically at birth were 166 

excluded. 167 

 Neonates with syndromic features suggestive of chromosomal or genetic disorders 168 

were excluded. 169 

 Newborns whose parents or legal guardians did not provide written informed 170 

consent were excluded. 171 

Methodology 172 

Enrolment and Consent 173 

Institutional Ethics Committee approval was obtained prior to initiation of the study. Written 174 

informed consent was obtained from parents in their preferred language after explaining the 175 

purpose and procedure of the study. Eligibility was confirmed prior to enrolment. 176 

Maternal Assessment 177 

A detailed maternal history was obtained through structured interview and review of 178 

antenatal records. Maternal age was recorded in completed years. Obstetric status was 179 

categorized as primigravida or multigravida. History of maternal hypothyroidism or 180 

hyperthyroidism was documented. Details of thyroid medication during pregnancy, including 181 

Levothyroxine, Methimazole, or Propylthiouracil, were recorded from antenatal records. 182 

History of gestational diabetes mellitus and pregnancy-induced hypertension was 183 

documented. Iodine exposure was assessed indirectly through history of iodised salt 184 

consumption. History and degree of consanguinity were recorded. Antenatal screening 185 

including nuchal translucency scan and anomaly scan were documented when available. 186 

Perinatal Assessment 187 

Mode of delivery was recorded from delivery records as normal vaginal delivery, lower 188 

segment cesarean section, or instrumental delivery. Presence of meconium-stained liquor 189 

was documented. Immediate cry at birth and need for resuscitation were recorded from 190 

delivery room documentation. APGAR score at 1 minute was recorded as per standard 191 

neonatal resuscitation protocol. APGAR score at 5 minute was recorded as per standard 192 

neonatal resuscitation protocol. Initiation of breastfeeding within the first hour of life and 193 



 

 

exclusive breastfeeding status were documented from nursing records. Passage of 194 

meconium within 24 hours was confirmed through nursing documentation and maternal 195 

history. 196 

 197 

 198 

 199 

 200 

Anthropometric Measurements 201 

Birth weight was measured using a calibrated digital neonatal weighing scale  Length was 202 

measured using a standard infantometer with the neonate positioned supine. Head 203 

circumference was measured using a non-stretchable measuring tape placed over the 204 

occiput and supraorbital ridges. Gestational age was determined based on first-trimester 205 

ultrasound records wherever available. 206 

Clinical Examination 207 

A detailed systemic examination was performed for each neonate by the investigator. 208 

Special emphasis was placed on identifying clinical features suggestive of congenital 209 

hypothyroidism, including: 210 

 Large anterior or posterior fontanelle 211 

 Macroglossia 212 

 Coarse facial features 213 

 Umbilical hernia 214 

 Dry or mottled skin 215 

 Generalized hypotonia 216 

 Hoarse cry 217 

Primitive Reflex Assessment 218 

Primitive reflexes were assessed as indicators of neurological maturity: 219 

Suckling reflex was evaluated during feeding. Rooting reflex was elicited by stroking the 220 

cheek. Moro reflex was assessed using the standard head-drop maneuver. Palmar and 221 

plantar grasp reflexes were elicited by tactile stimulation. Reflexes were documented as 222 

present or absent. 223 

Blood Sample Collection and Laboratory Analysis 224 



 

 

Venous blood sampling was performed between 72 hours and 7 days of life under strict 225 

aseptic precautions. Approximately 0.5 ml of venous blood was collected and transferred 226 

into a red-top vacutainer. Serum TSH estimation was performed using a two-site 227 

immunoenzymometric assay (ST AIA-PACK TSH kit) on the TOSOH AIA automated analyser, in 228 

accordance with manufacturer instructions. Internal quality control measures were 229 

maintained throughout the study period. Age at sampling in hours was recorded to account 230 

for variation related to the physiological neonatal TSH surge. 231 

 232 

Interpretation of Thyroid Function 233 

TSH values were interpreted based on neonatal reference standards: 234 

 TSH < 10 µIU/mL was considered normal. 235 

 TSH between 10 and 20 µIU/mL was categorized as borderline and repeat testing was 236 

advised. 237 

 TSH > 20 µIU/mL was considered suggestive of Presumptive congenital 238 

hypothyroidism and repeat testing with free T4 estimation was performed. 239 

 TSH > 40 µIU/mL was considered suggestive of severe congenital hypothyroidism and 240 

referred for appropriate management. 241 

Data Management 242 

Data were entered into Microsoft Excel and subsequently analyzed using SPSS version 26. 243 

Sample size calculation 244 

The sample size was calculated for estimation of prevalence using the standard formula for a 245 

single population proportion: 246 

n = (Z² × p × q) / d² 247 

Where: 248 

 n = required sample size 249 

 Z = standard normal deviate at 95% confidence level (1.96) 250 

 p = expected prevalence 251 

 q = 1 – p 252 

 d = absolute precision 253 



 

 

The expected prevalence (p) was derived from a hospital-based newborn screening study 254 

conducted at a tertiary care centre in Kochi, South India, which reported a prevalence of 255 

congenital hypothyroidism of 2.1 per 1000 live births.23 256 

p = 2.1/1000 = 0.0021 257 

q = 1 - 0.0021 = 0.9979 258 

Considering 95% confidence interval (Z = 1.96) and absolute precision of 0.296% (d = 259 

0.00296), the sample size was calculated as follows: 260 

n = ((1.96)² × 0.0021 × 0.9979) / (0.00296)² 261 

n = (3.8416 × 0.002095) / 0.00000876 262 

n ≈ 918 263 

Statistical analysis  264 

Data were entered into Microsoft Excel and analysed using Statistical Package for Social 265 

Sciences (SPSS) version 26.0 (IBM Corp., Armonk, NY, USA). 266 

Descriptive Statistics 267 

 Continuous variables such as birth weight, gestational age, and TSH levels were 268 

expressed as mean ± standard deviation (SD) when normally distributed and as 269 

median (interquartile range) when skewed. 270 

 Categorical variables such as gender, mode of delivery, presence of consanguinity, 271 

breastfeeding initiation, and elevated TSH status were expressed as frequency and 272 

percentage. 273 

Estimation of Prevalence 274 

The prevalence of congenital hypothyroidism was calculated as: 275 

Prevalence=Total newborns screened/Number of confirmed CH cases×1000 276 

It was expressed as per 1000 live births, along with 95% confidence interval (CI) using exact 277 

binomial method. 278 

Inferential Statistics 279 

 Association between categorical variables and elevated TSH levels was analysed using 280 

Chi-square test. 281 



 

 

 Fisher exact test was applied when expected cell frequencies were less than 5. 282 

 Continuous variables between groups were compared using Independent sample t-283 

test or Mann–Whitney U test, depending on data distribution. 284 

A p-value < 0.05 was considered statistically significant. All tests were two-tailed. 285 

 286 

 287 

 288 

 289 

 290 

OBSERVATIONSAND   RESULTS 291 

Table 1. Maternal Characteristics of the Study Population (n = 919) 292 

Variable Value 

Maternal age (Mean ± SD) 27.08 ± 2.19 years 

Median (Range) 27 (20–38) 

GDM 53 (5.77%) 

PIH 20 (2.18%) 

Consanguinity 41 (4.46%) 

Hypothyroidism 0 

Hyperthyroidism 0 

Thyroid medication 0 

Radiation exposure 0 

Iodized salt use 919 (100%) 

 293 

The mean maternal age was 27.08 ± 2.19 years, with a median age of 27 years (range: 20–38 294 

years), indicating that most mothers belonged to the optimum reproductive age group. 295 



 

 

Among maternal risk factors, gestational diabetes mellitus (5.77%), consanguinity (4.46%), 296 

and pregnancy-induced hypertension (2.18%) were the most frequently observed. None of 297 

the mothers had documented hypothyroidism, hyperthyroidism, thyroid medication use, or 298 

radiation exposure during pregnancy. Universal use of iodized salt (100%) was reported 299 

among the study population, reflecting adequate iodine supplementation in the maternal 300 

cohort. 301 

 302 

 303 

 304 

 305 

 306 

 307 

Table 2. Baseline Characteristics of the Neonates (n = 919) 308 

Variable Number (%) 

Male 489 (53.21) 

Female 430 (46.79) 

Term 858 (93.36) 

Preterm 61 (6.64) 

≥2.5 kg 822 (89.45) 

<2.5 kg 97 (10.55) 

LSCS 544 (59.19) 

NVD 375 (40.81) 

APGAR 7 at 1 min 67 (7.29) 

APGAR 8 at 1 min 852 (92.71) 

APGAR 9 at 5 min 919 (100) 

 309 

Among the 919 neonates included in the study, there was a slight male predominance 310 

(53.21%). The majority were term neonates (93.36%) with a birth weight of ≥2.5 kg 311 



 

 

(89.45%). Delivery by lower segment caesarean section (59.19%) was more common than 312 

normal vaginal delivery. Most neonates had satisfactory birth adaptation, with 92.71% 313 

achieving an APGAR score of 8 at one minute, while all neonates (100%) had an APGAR 314 

score of 9 at five minutes, indicating good postnatal adaptation and overall favourable 315 

neonatal status at birth. 316 

Table 3: Clinical Examination and TSH Profile of the Study Population (n = 919) 317 

 318 

Variable Result 

Clinical features suggestive of CH None detected in any neonate (0%) 

Primitive reflexes Present in all neonates (100%) 

Mean serum TSH (± SD) 2.85 ± 4.44 µIU/mL 

Median serum TSH 1.56 µIU/mL 

Range 0.10–100 µIU/mL 

Normal TSH (<20 µIU/mL) 917 (99.78%) 

Repeat TSH required (20–40 µIU/mL) 1 (0.11%) 

Confirmed CH (>40 µIU/mL) 1 (0.11%) 

Prevalence of CH 0.1088% (1.09 per 1000 live births) 

95% Confidence Interval 0.003–0.60% 

 319 

None of the neonates had clinical features suggestive of congenital hypothyroidism, and all 320 

primitive neonatal reflexes were intact. The mean serum TSH concentration was 2.85 ± 4.44 321 

µIU/mL (median 1.56 µIU/mL; range 0.10–100 µIU/mL). Among 919 screened neonates, 917 322 

(99.78%) had normal TSH values, one (0.11%) required repeat testing, and one (0.11%) was 323 

confirmed to have congenital hypothyroidism, yielding a prevalence of 0.1088% (1.09 per 324 

1000 live births; 95% CI: 0.003–0.60%). 325 

 326 

Table 4: TSH Category in Relation to Birth weight, Gestational age and Sex 327 

Variable Category Normal Repeat Confirmed Total 



 

 

Birth Weight 
< 2.5 kg 97 0 0 97 

≥ 2.5 kg 820 1 1 822 

Gestational Age 
Preterm 61 0 0 61 

Term 856 1 1 858 

Sex 
Male 489 0 0 489 

Female 428 1 1 430 

Total  917 1 1 919 

 328 

 329 

No statistically significant association was observed. However, the number of  confirmed 330 

congenital hypothyroidism cases was very low, limiting the power of association testing 331 

The confirmed case of congenital hypothyroidism occurred in a neonate with birth weight 332 

≥2.5 kg, born at term, and of female sex. No confirmed cases were observed among low 333 

birth weight or preterm neonates. The repeat case also occurred in a term female neonate 334 

with normal birth weight. Across all categories, the majority of neonates demonstrated 335 

normal TSH levels. Due to the extremely small number of elevated TSH cases, only 336 

descriptive comparison was performed. 337 

Discussion 338 

Congenital hypothyroidism (CH) is one of the most important preventable causes of 339 

intellectual disability and growth failure in children. The introduction of newborn screening 340 

has transformed the prognosis of affected infants by enabling early diagnosis and prompt 341 

initiation of levothyroxine therapy, thereby preventing irreversible neurodevelopmental 342 

impairment.²4 Consequently, neonatal screening for congenital hypothyroidism is now 343 

regarded as one of the most successful public health interventions in paediatric practice. 344 

The present prospective hospital-based study was undertaken to estimate the prevalence of 345 

congenital hypothyroidism among apparently healthy newborns delivered at a rural tertiary 346 

care hospital. A total of 919 neonates were screened between 72 hours and 7 days of life, 347 

and one neonate was confirmed to have congenital hypothyroidism following repeat thyroid 348 

function testing. The observed prevalence was 0.1088%, corresponding to 1.09 per 1000 live 349 

births (approximately 1 in 919 live births). Although only one confirmed case was detected, 350 

the prevalence estimate provides valuable epidemiological data for this rural population and 351 

contributes to the limited literature available from similar healthcare settings. The calculated 352 

95% confidence interval was wide, reflecting the rarity of the disease and the relatively 353 

small sample size, a finding expected in prevalence studies of uncommon disorders.25 354 



 

 

The ICMR multicentric newborn screening study reported a prevalence of approximately 1 355 

in 1130 live births after excluding transient hypothyroidism, while studies by Kaur et al. and 356 

Singh et al. have reported prevalence ranging from 1 in 700 to 1 in 1700 live births across 357 

different regions of India.;:˒26,27 The findings of the present study therefore fall within the 358 

reported national range, supporting the observation that congenital hypothyroidism is 359 

relatively more common in Indian newborns than previously believed. 360 

Historically, Western countries reported a prevalence of approximately 1 in 3000–4000 live 361 

births.¹3 However, more recent reports from the United States and Europe indicate higher 362 

detection rates of approximately 1 in 2000–3000 live births, largely attributable to 363 

improvements in screening strategies, enhanced assay sensitivity, and lower TSH cut-off 364 

values.28,29 Despite these methodological advances, the prevalence reported from India 365 

continues to be higher than that observed in many Western populations. This difference may 366 

reflect variations in genetic susceptibility, iodine nutrition, demographic characteristics, and 367 

screening methodologies, as well as regional differences in neonatal healthcare 368 

practices.30,31 369 

An important observation in the present study was that none of the screened neonates 370 

exhibited classical clinical features of congenital hypothyroidism at the time of 371 

examination, including macroglossia, hypotonia, coarse facies, prolonged jaundice, or 372 

umbilical hernia. This finding is consistent with previous newborn screening studies 373 

demonstrating that the majority of affected infants are clinically asymptomatic during the 374 

neonatal period because maternally derived thyroxine provides partial protection before 375 

birth. 24, 32, 33 Consequently, reliance on clinical examination alone would delay diagnosis 376 

until irreversible neurological injury has already occurred. The present findings therefore 377 

reinforce the indispensable role of biochemical newborn screening for early identification of 378 

affected infants. 379 

The present study employed a screening protocol in which blood samples were collected 380 

between 72 hours and 7 days of life, thereby avoiding the physiological neonatal TSH surge 381 

observed immediately after birth. This approach is consistent with international 382 

recommendations and improves screening specificity by reducing false-positive results while 383 

maintaining adequate sensitivity. 34,35 Confirmation of abnormal screening results by repeat 384 

TSH and free T4 estimation further enhanced diagnostic accuracy and ensured appropriate 385 

identification of permanent congenital hypothyroidism. 386 

Overall, the findings of the present study demonstrate that the prevalence of congenital 387 

hypothyroidism in this rural tertiary care population is comparable with contemporary 388 

Indian data and emphasizes that congenital hypothyroidism remains an important neonatal 389 

health problem. Although the prevalence appears numerically low, the lifelong 390 

consequences of missed diagnosis are profound. Identification and treatment of even a 391 

single affected infant prevents irreversible intellectual disability, improves long-term 392 

neurodevelopmental outcomes, and substantially reduces future healthcare and societal 393 



 

 

burden. These findings support the continued expansion of universal newborn screening 394 

programmes, particularly in rural and resource-limited settings where epidemiological data 395 

remain limited. 396 

 397 

Interpretation of Maternal and Neonatal Characteristics 398 

The maternal and neonatal characteristics observed in the present study were broadly 399 

comparable with those reported in previous Indian newborn screening studies. The mean 400 

maternal age was 27.08 ± 2.19 years, with most mothers belonging to the optimum 401 

reproductive age group. Maternal age has not been established as an independent 402 

determinant of congenital hypothyroidism, and the age distribution in the present study was 403 

similar to that reported in other hospital-based Indian studies.;:˒36 404 

Among the maternal risk factors evaluated, gestational diabetes mellitus (5.77%), 405 

pregnancy-induced hypertension (2.18%), and consanguinity (4.46%) were the most 406 

frequently observed. These frequencies are comparable with those reported in Indian 407 

obstetric populations. 36,37,38 Although maternal metabolic and hypertensive disorders may 408 

influence fetal growth and transient neonatal endocrine adaptation, current evidence does 409 

not support a consistent association with permanent congenital hypothyroidism, which is 410 

predominantly caused by thyroid dysgenesis occurring during early embryogenesis.39 411 

Therefore, no meaningful relationship between these maternal factors and congenital 412 

hypothyroidism could be established in the present study. 413 

Consanguinity remains clinically relevant because inherited defects in thyroid hormone 414 

synthesis (dyshormonogenesis) follow an autosomal recessive pattern and are more 415 

frequently reported in populations with higher rates of consanguineous marriages.40, 41 416 

However, thyroid dysgenesis continues to account for the majority of permanent congenital 417 

hypothyroidism worldwide. 39  In the present study, the relatively low prevalence of 418 

consanguinity and the identification of only one confirmed case precluded meaningful 419 

assessment of its association with congenital hypothyroidism. 420 

An important observation was the universal use of iodized salt (100%) among participating 421 

mothers. Universal salt iodization has substantially reduced iodine deficiency disorders in 422 

India and remains one of the most effective public health interventions for preventing 423 

thyroid dysfunction.42 The low frequency of abnormal neonatal TSH values observed in the 424 

present study further supports adequate iodine nutrition in the study population. 425 

The neonatal characteristics of the present cohort reflected a predominantly healthy 426 

newborn population. Slight male predominance (53.21%) was observed, which is 427 

comparable with the normal neonatal sex distribution reported in hospital-based studies. 428 

Although some international studies have described a female predominance among 429 

confirmed congenital hypothyroidism cases, particularly those due to thyroid dysgenesis, no 430 



 

 

consistent association between neonatal sex and congenital hypothyroidism has been 431 

demonstrated in large newborn screening programmes.;:˒ 39 Therefore, the present findings 432 

support the recommendation for universal newborn screening irrespective of sex. 433 

The majority of neonates were term infants (93.36%) and had a birth weight ≥2.5 kg 434 

(89.45%). These findings are important because preterm and low birth weight infants are 435 

more likely to exhibit transient abnormalities of thyroid function due to immaturity of the 436 

hypothalamic–pituitary–thyroid axis, often necessitating repeat screening. 34, 43 44  The 437 

predominance of term, normal birth weight neonates in the present study probably 438 

contributed to the low recall rate and reduced the likelihood of transient elevations in TSH. 439 

More than half of the neonates (59.19%) were delivered by lower segment caesarean 440 

section, reflecting the obstetric profile of a tertiary care referral centre. Although operative 441 

delivery may produce transient alterations in neonatal endocrine responses because of 442 

perinatal stress, there is no convincing evidence to suggest an association with permanent 443 

congenital hypothyroidism.45 Accordingly, mode of delivery in the present study should be 444 

interpreted as a demographic characteristic rather than a causal factor. 445 

The neonatal condition at birth was satisfactory, as demonstrated by favourable APGAR 446 

scores. Nearly all neonates achieved an APGAR score of 8 at one minute and 9 at five 447 

minutes, indicating successful transition to extrauterine life. Severe perinatal stress or birth 448 

asphyxia has been reported to transiently influence thyroid hormone concentrations; 449 

however, the uniformly good APGAR scores in the present cohort minimized this potential 450 

source of confounding.45 451 

No statistically significant association was observed between congenital hypothyroidism and 452 

maternal or neonatal characteristics in the present study. However, this finding should be 453 

interpreted cautiously because only one confirmed case of congenital hypothyroidism was 454 

detected. The primary objective of the study was to estimate prevalence rather than identify 455 

risk factors, and the study was not adequately powered to detect associations between 456 

individual maternal or neonatal variables and congenital hypothyroidism. Larger multicentric 457 

studies with greater numbers of confirmed cases would be required to evaluate these 458 

relationships more robustly. 459 

Overall, the maternal and neonatal characteristics of the present cohort are representative 460 

of a rural tertiary care hospital population. The findings indicate that congenital 461 

hypothyroidism can occur even in apparently healthy term neonates without identifiable 462 

maternal or neonatal risk factors, thereby emphasizing the importance of universal 463 

newborn screening rather than selective screening based on perceived risk. 464 

 465 

TSH Findings, Screening Methodology, and Public Health Implications 466 



 

 

The principal objective of the present study was to determine the prevalence of congenital 467 

hypothyroidism through biochemical screening using serum thyroid-stimulating hormone 468 

(TSH) estimation. The mean serum TSH concentration among the screened neonates was 469 

2.85 ± 4.44 µIU/mL, with a median of 1.56 µIU/mL and a range of 0.10–100 µIU/mL. The 470 

TSH distribution demonstrated a right-skewed pattern, with most neonates having values 471 

within the normal range and a single markedly elevated value corresponding to the 472 

confirmed case of congenital hypothyroidism. Such a distribution is characteristic of 473 

newborn screening populations and reflects the low prevalence of the disorder. 39,46 474 

Among the 919 neonates screened, 917 (99.78%) had normal TSH values, one neonate 475 

(0.11%) required repeat testing because of a borderline elevation, and one neonate (0.11%) 476 

was confirmed to have congenital hypothyroidism after repeat TSH and free T4 estimation. 477 

The markedly elevated TSH level (>100 µIU/mL) associated with low free T4 strongly 478 

supported the diagnosis of permanent primary congenital hypothyroidism. These findings 479 

are consistent with international paediatric endocrine guidelines, which recommend 480 

confirmation of abnormal screening results using repeat thyroid function tests before 481 

establishing the diagnosis. 34,39 482 

Appropriate timing of sample collection is a critical determinant of newborn screening 483 

accuracy. Neonatal thyroid physiology is characterized by a transient surge in TSH 484 

immediately after birth, which gradually declines over the first 48–72 hours of life. Screening 485 

during this physiological surge may result in false-positive results and unnecessary 486 

recalls.34,35 To minimize this effect, blood samples in the present study were collected 487 

between 72 hours and 7 days of life, consistent with internationally accepted 488 

recommendations. This strategy reduced the influence of physiological TSH elevation while 489 

maintaining adequate sensitivity for detecting congenital hypothyroidism. 490 

The low recall rate observed in the present study further supports the effectiveness of this 491 

screening protocol. Only one neonate required repeat testing, suggesting high specificity 492 

with minimal parental anxiety and reduced healthcare costs. Confirmation by repeat TSH 493 

and free T4 estimation ensured accurate differentiation between transient TSH elevation and 494 

permanent congenital hypothyroidism, thereby preventing both unnecessary treatment and 495 

missed diagnoses. The methodology adopted in the present study therefore reflects a 496 

practical and reliable approach for newborn screening in routine clinical practice. 497 

An important observation was that none of the neonates exhibited classical clinical features 498 

of congenital hypothyroidism at the time of screening, despite one neonate having severe 499 

biochemical hypothyroidism. Previous studies have consistently demonstrated that most 500 

affected newborns are clinically asymptomatic because maternally derived thyroxine 501 

provides temporary hormonal support during fetal life, delaying the appearance of 502 

characteristic clinical manifestations. 24, 32, 33 The present findings reinforce the concept that 503 

congenital hypothyroidism is primarily a biochemical diagnosis in the neonatal period and 504 



 

 

that reliance on clinical examination alone would result in delayed diagnosis and irreversible 505 

neurodevelopmental impairment. 506 

The prevalence observed in the present study (1.09 per 1000 live births) is consistent with 507 

contemporary Indian literature and demonstrates that congenital hypothyroidism is not an 508 

uncommon disorder in the neonatal population. Although only one confirmed case was 509 

identified, the clinical significance of this finding is considerable. Early detection followed by 510 

prompt initiation of levothyroxine therapy can prevent irreversible intellectual disability, 511 

ensure normal growth and neurodevelopment, and substantially improve long-term quality 512 

of life.24 The diagnosis of even a single affected infant therefore represents an important 513 

clinical and public health achievement. 514 

From a public health perspective, the findings of this study support the continued expansion 515 

of universal newborn screening programmes, particularly in rural and resource-limited 516 

settings where epidemiological data remain limited. The successful implementation of 517 

screening in a rural tertiary care hospital demonstrates that such programmes are feasible 518 

and can effectively identify clinically silent cases before irreversible neurological damage 519 

occurs. Early diagnosis not only improves individual patient outcomes but also reduces the 520 

long-term economic and societal burden associated with lifelong disability. 521 

Overall, the present study demonstrates that screening performed between 72 hours and 7 522 

days of life, followed by confirmatory thyroid function testing, is an effective strategy for the 523 

early detection of congenital hypothyroidism. The findings emphasize that biochemical 524 

screening is indispensable because clinical examination alone is insufficient during the 525 

neonatal period. Expansion of universal newborn screening programmes across rural 526 

healthcare facilities has the potential to substantially reduce the burden of preventable 527 

intellectual disability and improve neonatal health outcomes in India. 528 

The present study identified one female neonate with confirmed congenital hypothyroidism 529 

among 919 screened newborns. The diagnosis was established following detection of 530 

markedly elevated serum TSH levels (>100 µIU/mL) with low free T4 on repeat testing, 531 

fulfilling the biochemical criteria for primary congenital hypothyroidism. Ultrasonography of 532 

the neck demonstrated non-visualization of the thyroid gland, suggestive of thyroid 533 

agenesis, while radiographic evaluation showed delayed appearance of the distal femoral 534 

epiphyseal ossification centre, supporting antenatal onset of thyroid hormone deficiency. 535 

These findings are consistent with previous reports indicating that thyroid dysgenesis, 536 

particularly thyroid agenesis, is the commonest cause of permanent congenital 537 

hypothyroidism.  538 

Despite severe biochemical hypothyroidism, the neonate had no classical clinical 539 

manifestations such as macroglossia, hypotonia, coarse facies, umbilical hernia, or 540 

prolonged feeding difficulty at the time of screening. This observation is in agreement with 541 

previous newborn screening studies demonstrating that maternally transferred thyroxine 542 



 

 

temporarily masks clinical manifestations during the neonatal period, making early diagnosis 543 

based solely on physical examination unreliable. 24, 32, 33 The present case therefore highlights 544 

the indispensable role of biochemical newborn screening in identifying affected infants 545 

before irreversible neurological damage occurs. 546 

The confirmed case fulfilled all inclusion criteria and none of the exclusion criteria adopted 547 

in the present study. There was no maternal history of thyroid disease, antithyroid drug 548 

exposure, gestational diabetes mellitus, pregnancy-induced hypertension, or consanguinity. 549 

The neonate was born at term with normal birth weight and satisfactory APGAR scores, 550 

emphasizing that congenital hypothyroidism may occur in apparently healthy newborns 551 

without identifiable maternal or neonatal risk factors. This finding further supports the 552 

recommendation that newborn thyroid screening should be universal rather than risk-553 

based, as selective screening would fail to identify many affected infants. 554 

The identification of a single confirmed case also validates the screening protocol adopted in 555 

the present study. Collection of blood samples between 72 hours and 7 days of life, followed 556 

by confirmatory estimation of serum TSH and free T4, enabled accurate differentiation of 557 

permanent congenital hypothyroidism from transient neonatal thyroid dysfunction. The 558 

markedly elevated TSH level together with low free T4 and imaging evidence of thyroid 559 

agenesis confirmed permanent primary congenital hypothyroidism and justified immediate 560 

initiation of levothyroxine therapy. Early treatment in such infants has been consistently 561 

shown to normalize growth and neurodevelopment and prevent irreversible intellectual 562 

disability. 24, 34, 39 563 

The findings of the present study have important public health implications. Although the 564 

prevalence of congenital hypothyroidism was low (1.09 per 1000 live births), the 565 

consequences of an undiagnosed case are lifelong and irreversible. Early identification 566 

through newborn screening provides an opportunity for timely intervention during the 567 

critical period of brain development, thereby preventing cognitive impairment and 568 

improving long-term quality of life. From a health systems perspective, newborn screening 569 

for congenital hypothyroidism is recognized as one of the most cost-effective preventive 570 

interventions in paediatric practice because the cost of screening and treatment is 571 

substantially lower than the lifelong social and economic burden associated with untreated 572 

disease.29 573 

The present study also demonstrates the feasibility of implementing newborn screening in a 574 

rural tertiary care hospital. Most published Indian studies have originated from urban 575 

tertiary centres, whereas data from rural populations remain limited. The successful 576 

identification of a clinically asymptomatic but biochemically confirmed case in the present 577 

study highlights the need for strengthening newborn screening services in rural healthcare 578 

settings. Expansion of such programmes, coupled with timely confirmatory testing, 579 

treatment, and long-term follow-up, would contribute significantly to reducing preventable 580 

neurodevelopmental disability in India. 581 



 

 

In conclusion, the present study demonstrated a prevalence of 1.09 cases of congenital 582 

hypothyroidism per 1000 live births, comparable with contemporary Indian data. The 583 

confirmed case of thyroid agenesis emphasizes that congenital hypothyroidism is frequently 584 

clinically silent during the neonatal period and can only be reliably detected through 585 

biochemical screening. These findings strongly support the implementation of universal 586 

newborn screening programmes, particularly in rural and resource-limited settings, to 587 

ensure early diagnosis, prompt initiation of levothyroxine therapy, and prevention of 588 

irreversible neurodevelopmental impairment. The study adds valuable epidemiological data 589 

from a rural tertiary care hospital and reinforces the importance of integrating newborn 590 

screening into routine neonatal healthcare services. 591 

 592 

 593 

SUMMARY 594 

Congenital hypothyroidism (CH) is a deficiency of thyroid hormone present at birth, often 595 

caused by an abnormally developed thyroid gland.  Affected infants develop irreversible 596 

neurodevelopmental impairment, growth failure, and long-term socioeconomic disability. 597 

The introduction of newborn screening programs has dramatically transformed the 598 

prognosis of this disorder by enabling presymptomatic diagnosis and timely initiation of 599 

levothyroxine therapy. Given emerging evidence suggesting relatively higher prevalence 600 

rates of congenital hypothyroidism in India compared to earlier Western reports, regional 601 

epidemiological data are essential to guide implementation of universal newborn screening 602 

programs. 603 

The present prospective observational study was conducted in a rural tertiary care hospital 604 

with the primary objective of estimating the prevalence of congenital hypothyroidism 605 

among apparently healthy neonates. Secondary objectives included analysis of maternal and 606 

neonatal demographic variables in relation to thyroid function and evaluation of the 607 

feasibility of hospital-based newborn screening in a rural setting. 608 

A total of 919 neonates were enrolled consecutively over the study period. Only clinically 609 

stable neonates between 72 hours and 7 days of life were included to avoid confounding by 610 

the physiological neonatal TSH surge and by non-thyroidal illness. Neonates born to mothers 611 

with overt thyroid disease or receiving antithyroid medications were excluded to prevent 612 

misclassification of transient or secondary thyroid dysfunction as congenital primary 613 

hypothyroidism. 614 

Serum thyroid stimulating hormone (TSH) levels were measured using a standardized 615 

immunoenzymometric assay. The screening algorithm categorized TSH values as follows: 616 



 

 

values below 20 µIU/mL were considered normal; values between 20 and 40 µIU/mL 617 

required repeat testing; values exceeding 40 µIU/mL were considered highly suggestive of 618 

congenital hypothyroidism and were confirmed with repeat TSH and free T4 estimation. 619 

Among the 919 neonates screened, 917 (99.78%) had TSH values within normal limits. One 620 

neonate (0.11%) had a borderline elevation requiring repeat testing. One neonate (0.11%) 621 

demonstrated markedly elevated TSH (100 µIU/mL) with low free T4 on confirmation and 622 

was diagnosed with congenital hypothyroidism. The calculated prevalence of congenital 623 

hypothyroidism in this cohort was 0.1088%, corresponding to 1.09 per 1000 live births or 624 

approximately 1 in 919 live births. The 95% exact Clopper–Pearson confidence interval 625 

ranged from 0.003% to 0.60%. 626 

The demographic profile of the screened population revealed a predominance of term 627 

neonates (93.36%) and normal birth weight infants (89.45% ≥2.5 kg). The male-to-female 628 

distribution was comparable to expected neonatal ratios. Lower segment cesarean section 629 

accounted for 59.19% of deliveries, reflecting institutional referral patterns rather than 630 

disease association. Maternal variables included gestational diabetes mellitus in 5.77% of 631 

mothers, pregnancy induced hypertension in 2.18%, and consanguinity in 4.46%. Universal 632 

iodised salt usage was reported, suggesting adequate iodine nutrition in the population. 633 

The serum TSH distribution demonstrated a mean of 2.85 µIU/mL, median of 1.56 µIU/mL, 634 

standard deviation of 4.44, and a range of 0.10 to 100 µIU/mL. The distribution was right-635 

skewed, reflecting the presence of a single markedly elevated outlier corresponding to the 636 

confirmed case. This pattern is characteristic of screening populations, where the majority of 637 

neonates cluster within normal ranges and rare high values represent clinically significant 638 

disease. 639 

The observed prevalence aligns closely with contemporary Indian studies, including the 640 

ICMR multicentric screening report which documented prevalence approximating 1:1130 641 

live births. International comparisons indicate lower prevalence in many Western countries, 642 

often between 1:2000 and 1:3000 live births, though methodological differences influence 643 

such comparisons. The relatively higher prevalence observed in Indian cohorts may reflect 644 

genetic heterogeneity, evolving iodine nutrition patterns, and variations in screening 645 

thresholds. 646 

Importantly, none of the neonates, including the confirmed case, exhibited classical clinical 647 

features of congenital hypothyroidism at the time of screening. This finding reinforces the 648 

well-established principle that congenital hypothyroidism is frequently clinically silent in the 649 

neonatal period due to transplacental maternal thyroxine transfer. Biochemical screening is 650 

therefore essential for early detection. 651 



 

 

The study demonstrated a very low recall rate (0.11%), indicating high specificity of the 652 

screening protocol. Sampling after 72 hours likely minimized false positive results related to 653 

the neonatal TSH surge. The number needed to screen to detect one confirmed case was 654 

919, a figure that is acceptable given the severity and preventability of the condition. 655 

From a public health perspective, extrapolation of the observed prevalence suggests that 656 

approximately 10 to 11 infants per 10,000 births in similar populations may be affected 657 

annually. Without systematic screening, these children would be at risk of delayed diagnosis 658 

and irreversible neurodevelopmental impairment. Early initiation of levothyroxine therapy 659 

within the first two weeks of life has been shown to normalize cognitive outcomes. 660 

In my study, CH is caused by Thyroid dysgenesis (Deficiency in Thyroid gland development)  661 

In summary, this study confirms that congenital hypothyroidism in this rural tertiary care 662 

population occurs at a prevalence comparable to national Indian data. The findings 663 

demonstrate the feasibility of hospital-based newborn screening in rural settings, highlight 664 

the silent clinical presentation of affected neonates, and support expansion of universal 665 

newborn screening programs. 666 

CONCLUSION 667 

Congenital hypothyroidism is a treatable cause of preventable intellectual disability, resulting 668 

from a thyroid hormone deficiency present at birth. Early detection via newborn screening 669 

and prompt lifelong treatment are critical, allowing most children to develop normally. 670 

The present prospective observational study conducted in a rural tertiary care hospital 671 

identified congenital hypothyroidism at a prevalence of 1.09 per 1000 live births 672 

(approximately 1 in 919 live births). This prevalence is consistent with contemporary Indian 673 

epidemiological data and underscores the public health relevance of the disorder in rural 674 

populations. 675 

The study demonstrated that congenital hypothyroidism is frequently clinically silent in the 676 

neonatal period, reinforcing the necessity of biochemical screening rather than reliance on 677 

clinical examination alone. The screening protocol adopted, including appropriate sampling 678 

timing and evidence-based TSH cut-off values, resulted in high specificity and minimal recall 679 

burden while successfully detecting a confirmed case. 680 

These findings strongly support the implementation and strengthening of universal newborn 681 

screening programs for congenital hypothyroidism in rural and semi-urban healthcare 682 

settings. Early identification and prompt initiation of levothyroxine therapy can prevent 683 

irreversible intellectual disability and significantly reduce long-term societal burden. 684 



 

 

The present study demonstrated a prevalence of 1.09 per 1000 live births in a rural  tertiary 685 

care setting. Although the number of confirmed cases was low and the  confidence interval 686 

wide, early detection of even a single case highlights the clinical  and public health 687 

importance of neonatal thyroid screening. The findings support the feasibility of 688 

implementing routine newborn screening programs in rural healthcare institutions. Larger 689 

multi-centric studies are required for more precise prevalence estimates and risk factor 690 

evaluation. 691 

Expansion of structured newborn screening services, establishment of reliable recall 692 

systems, and integration with existing maternal and child health programs are 693 

recommended to ensure timely diagnosis and follow-up. Congenital hypothyroidism 694 

screening should be regarded as an essential component of neonatal healthcare delivery. 695 

 From my studies the key conclusions regarding congenital hypothyroidism include: 696 

 Preventable disability 697 

 Newborn screening is crucial 698 

 Effective treatment 699 

 outcome – while untreated cases can lead to permanent severe intellectual disability 700 

and stunted growth, timely treatment provides an excellent prognosis. 701 

 702 

LIMITATIONS OF THE STUDY 703 

1. Single-centre study 704 

The study was conducted in one rural tertiary care hospital, so the results may not 705 

represent the entire community population. 706 

2. Small number of confirmed cases 707 

Only one case of congenital hypothyroidism was identified. Because of this low 708 

number, statistical comparison between groups was limited. 709 

3. Not powered for association analysis 710 

The study was mainly designed to estimate prevalence, not to find risk factors. 711 

Therefore, absence of statistical significance does not mean absence of association. 712 

4. Wide confidence interval 713 

The confidence interval for prevalence was wide due to the low event rate. Larger 714 

studies are needed for more precise estimates. 715 

5. TSH-only screening 716 

Screening was done using TSH levels only. Rare cases of central hypothyroidism might 717 

not have been detected. 718 



 

 

6. Iodine status not assessed 719 

Maternal and neonatal iodine levels were not measured. 720 

7. No long-term follow-up 721 

The study focused on early detection and did not assess long-term 722 

neurodevelopmental outcomes. 723 

 724 

 725 
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