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Abstract - Levothyroxine (LT4) is the standard treatment for hypothyroidism, yet real-world adherence, administration 
technique and treatment outcomes are seldom assessed together in clinical practice. This cross-sectional, questionnaire-based 
observational study assessed LT4 therapy, medication adherence and treatment outcomes among 200 patients with 
hypothyroidism attending a tertiary care outpatient department over 6 months. Participants were predominantly female 
(60.5%) and relatively young (64.0% aged ≤40 years). Simple dose-taking adherence was high (85.5% “always/usually” 
compliant), but administration technique was markedly weaker: only 52.5% always took LT4 on an empty stomach, only 
29.0% always waited the recommended 30–60 minutes before eating, and 31.0% co-administered calcium, iron or an antacid 
within four hours of dosing. Hypothyroid symptoms persisted in a substantial minority despite therapy, and only 48.0% 
perceived clear symptomatic improvement. Of five pre-specified Chi-square comparisons, only missed-dose frequency was 
significantly associated with symptom persistence (χ²=7.235, p=0.007). These findings indicate that while dose-taking 
adherence to levothyroxine was good, correct administration technique is a specific and largely unaddressed gap, and 
pharmacist-led counselling targeting administration technique, not adherence alone, is likely to improve treatment outcomes 
in hypothyroid patients. 
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1. INTRODUCTION 

 
Hypothyroidism is one of the most common endocrine disorders worldwide, arising from inadequate production or 

action of thyroid hormones, and is more prevalent in women and with advancing age [1, 38]. In India, community-based 
screening across eight cities has estimated a prevalence of overt hypothyroidism of around 3.9% in the general population, 
with a marked female preponderance [2]. Levothyroxine (LT4), a synthetic form of thyroxine, remains the cornerstone of 
treatment, recommended as first-line therapy by both the American Thyroid Association and the American Association of 
Clinical Endocrinologists on account of its predictable pharmacokinetics, long half-life and low cost [14, 15]. 

 
Despite its apparent simplicity, achieving stable biochemical control with LT4 is highly sensitive to how the drug is 

taken rather than merely whether it is taken. Its narrow therapeutic index and dependence on consistent gastrointestinal 
absorption mean that co-administration with calcium or iron supplements, or with acid-suppressing agents such as proton 
pump inhibitors, can substantially reduce bioavailability and destabilise thyroid-stimulating hormone (TSH) control [6, 7, 
9]. Composite adherence scales used in most prior surveys typically capture only whether a dose was taken, not whether it 
was taken correctly with respect to food and interacting substances [3, 4, 5, 22, 23, 24]. 

 
Pharmacists are well placed to identify and correct these specific, modifiable behaviours through targeted counselling 

[26, 27]. This study was undertaken to assess LT4 therapy, medication adherence, administration technique and treatment 
outcomes among patients with hypothyroidism attending a tertiary care outpatient department in Tamil Nadu, India, and 
to examine associations between adherence/technique variables and reported treatment outcomes. 
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2. MATERIALS AND METHODS 
 
2.1 Study Design, Site and Duration 
 
This was a prospective, observational, cross-sectional, questionnaire-based study conducted over 6 months in the 
Outpatient Department of Medicine, Ranjitham Hospital and General Medicine Department, Mathur City, Krishnagiri 
District, Tamil Nadu, India, after obtaining necessary institutional permissions. 
 
2.2 Study Population 

 
Two hundred patients aged 18 years or above with a confirmed diagnosis of hypothyroidism, currently receiving 

levothyroxine therapy, were enrolled by convenience sampling after providing informed consent. Patients unable to give 
consent, pregnant patients, and those with central (secondary) hypothyroidism were excluded. 
 
2.3 Study Tool and Data Collection 

 
Data were collected using a structured, pre-validated, self-administered questionnaire covering six domains: 

demographics; disease/therapy profile; medication adherence and administration technique; persistence of hypothyroid 
symptoms; monitoring practice and treatment history; and overall treatment satisfaction. The study protocol was 
approved by the Institutional Ethics Committee, and written informed consent was obtained from all participants. 

 
2.4 Statistical Analysis 
 

Data were entered in Microsoft Excel and analysed using SPSS. Categorical variables were summarised as frequencies 
and percentages. Associations between adherence/administration-technique variables and treatment outcomes were 
tested using the Chi-square test, with p<0.05 considered statistically significant. 

 

3. RESULTS 
 

A total of 200 patients with hypothyroidism receiving levothyroxine therapy completed the study questionnaire. 
 

3.1 Demographic and Clinical Profile 
 

Participants were predominantly female (60.5%), with the largest age band being 18–30 years (37.5%). Most 
participants (43.5%) had been diagnosed 1–3 years previously, and the most commonly prescribed LT4 dose was 75 
µg/day (26.0%). The majority (61.5%) had been on LT4 for under one year (Table -1). 

 
Table -1: Demographic and clinical profile of study participants (n = 200) 

 

Parameter Category n % 

Age (years) 18–30 75 37.5 

Age (years) 31–40 53 26.5 

Age (years) 41–50 41 20.5 

Age (years) 51–60 22 11.0 

Age (years) >60 9 4.5 

Gender Male 79 39.5 

Gender Female 121 60.5 

Duration since diagnosis <1 year 68 34.0 

Duration since diagnosis 1–3 years 87 43.5 

Duration since diagnosis 4–6 years 39 19.5 

Duration since diagnosis >6 years 6 3.0 
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Current LT4 dose 25 µg 49 24.5 

Current LT4 dose 50 µg 45 22.5 

Current LT4 dose 75 µg 52 26.0 

Current LT4 dose 100 µg 45 22.5 

Current LT4 dose >100 µg 9 4.5 

Duration of LT4 use <6 months 46 23.0 

Duration of LT4 use 6 months–1 year 77 38.5 

Duration of LT4 use 1–3 years 58 29.0 

Duration of LT4 use >3 years 19 9.5 

 
3.2 Medication Adherence and Administration Technique 
 

Simple dose-taking adherence was high (85.5% “always/usually”). However, correct administration technique was 
considerably weaker: only 52.5% always took LT4 on an empty stomach and only 29.0% always waited the recommended 
interval before eating. Co-administration of calcium, iron or an antacid within four hours of LT4 was reported by 31.0% of 
participants, with a further 19.5% unsure (Table -2). 
 

Table -2: Medication adherence and administration technique (n = 200) 
 

Variable Response n % 

Take LT4 every day as prescribed Always 141 70.5 

Take LT4 every day as prescribed Usually 30 15.0 

Take LT4 every day as prescribed Sometimes 21 10.5 

Take LT4 every day as prescribed Never 8 4.0 

Take LT4 on empty stomach Always 105 52.5 

Take LT4 on empty stomach Usually 34 17.0 

Take LT4 on empty stomach Sometimes 14 7.0 

Take LT4 on empty stomach Never 47 23.5 

Wait 30–60 min before eating Always 58 29.0 

Wait 30–60 min before eating Usually 72 36.0 

Wait 30–60 min before eating Sometimes 55 27.5 

Wait 30–60 min before eating Never 15 7.5 

Frequency of missed doses Never 51 25.5 

Frequency of missed doses Rarely 89 44.5 

Frequency of missed doses Sometimes 53 26.5 

Frequency of missed doses Often 7 3.5 

Co-administration of 
Ca/Fe/antacid within 4 h 

Yes 62 31.0 

Co-administration of 
Ca/Fe/antacid within 4 h 

No 99 49.5 

Co-administration of 
Ca/Fe/antacid within 4 h 

Don't know 39 19.5 
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3.3 Persistence of Hypothyroid Symptoms 
 
Despite ongoing therapy, symptoms were reported at least “sometimes” by 30.5% of participants for fatigue, 36.0% 

for weight gain, 43.5% for constipation and 42.5% for cold intolerance (Table -3). Only 48.0% agreed that symptoms had 
improved since starting levothyroxine. 
 

Table -3: Persistence of individual hypothyroid symptoms despite therapy (n = 200) 
 

Symptom Never n(%) Rarely n(%) Sometimes 
n(%) 

Often n(%) 

Fatigue 76 (38.0) 63 (31.5) 47 (23.5) 14 (7.0) 

Weight gain 69 (34.5) 59 (29.5) 65 (32.5) 7 (3.5) 

Constipation 60 (30.0) 53 (26.5) 78 (39.0) 9 (4.5) 

Cold intolerance 62 (31.0) 53 (26.5) 65 (32.5) 20 (10.0) 

 
3.4 Monitoring Practice and Treatment Outcomes 

 
Most participants (79.5%) underwent thyroid function testing at least every six months, and 67.0% reported a 

physician-directed dose adjustment. Only 40.0% recalled a normal recent TSH result (Table -4). 
 

Table -4: Monitoring practice, treatment history and overall treatment outcomes (n = 200) 
 

Variable Response n % 

Frequency of thyroid function 
testing 

Every 3 months 71 35.5 

Frequency of thyroid function 
testing 

Every 6 months 88 44.0 

Frequency of thyroid function 
testing 

Once a year 17 8.5 

Frequency of thyroid function 
testing 

Only when 
advised 

24 12.0 

Dose adjusted by physician Yes 134 67.0 

Dose adjusted by physician No 66 33.0 

Any side effects experienced Yes 91 45.5 

Any side effects experienced No 109 54.5 

Most recent TSH (patient-recalled) Normal 80 40.0 

Most recent TSH (patient-recalled) High 44 22.0 

Most recent TSH (patient-recalled) Low 47 23.5 

Most recent TSH (patient-recalled) Don't remember 29 14.5 

Symptomatic improvement since 
LT4 

Agree 96 48.0 

Symptomatic improvement since 
LT4 

Neutral 87 43.5 

Symptomatic improvement since 
LT4 

Disagree 17 8.5 

Overall satisfaction with therapy Agree 95 47.5 
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Overall satisfaction with therapy Neutral 91 45.5 

Overall satisfaction with therapy Disagree 14 7.0 

 
3.5 Association between Adherence/Technique Variables and Outcomes 
 

Of five pre-specified Chi-square comparisons, only missed-dose frequency was significantly associated with symptom 
persistence (χ²=7.235, p=0.007); administration-technique variables were not significantly associated with TSH result at 
this sample size, though the empty-stomach-versus-TSH comparison showed the largest effect size among non-significant 
tests (χ²=2.466, p=0.116) (Table -5). 

 
Table -5: Chi-square tests of association between adherence/technique variables and treatment outcomes 

 

Variable 1 Variable 2 n χ² p-value Inference 

Dose-taking consistency 
(Always/Usually vs 
Sometimes/Never) 

Symptomatic 
improvement (Agree vs 

Neutral/Disagree) 

200 0.326 0.568 NS 

Empty-stomach 
administration 

(Always/Usually vs 
Sometimes/Never) 

Most recent TSH 
(Normal vs High/Low) 

171 2.466 0.116 NS 

Ca/Fe/antacid co-
administration (Yes vs 

No) 

Most recent TSH 
(Normal vs High/Low) 

141 0.255 0.613 NS 

Missed-dose frequency 
(Never/Rarely vs 

Sometimes/Often) 

Symptom persistence 
composite 

200 7.235 0.007 S 
(p<0.05) 

Duration of LT4 use (<1 
year vs ≥1 year) 

Most recent TSH 
(Normal vs High/Low) 

171 1.702 0.192 NS 

 
NS = not significant; S = significant. 
 

4. DISCUSSION 
 

The predominance of female participants (60.5%) in this study is consistent with the female preponderance reported 
in India's largest community-based thyroid screening study [2]. Overall dose-taking adherence in this study (85.5%) was 
considerably higher than the 32.2% high-adherence rate reported by Kumar and Shaukat [3], and closer to the 87% figure 
reported by Cappelli et al. [22]. However, this favourable simple-adherence figure did not extend to administration 
technique: only 52.5% always took LT4 on an empty stomach and 31.0% co-administered calcium, iron or an antacid 
within four hours of dosing. This is clinically important given well-established evidence that calcium, iron and acid-
suppressing agents can substantially impair levothyroxine absorption [6, 7, 9]. 

 
A substantial minority continued to report hypothyroid symptoms despite therapy, and only 48.0% perceived clear 

symptomatic improvement. The single statistically significant association identified between missed-dose frequency and 
symptom persistence (χ²=7.235, p=0.007) is consistent with the principle that inconsistent dosing undermines the steady-
state pharmacokinetics on which levothyroxine's symptomatic benefit depends [18]. This pattern supports the case for 
targeted, technique-specific pharmacist counselling [26, 27], rather than counselling focused solely on simple dose-taking 
adherence. 

 

5. CONCLUSIONS 
 
In this cross-sectional study of 200 hypothyroid patients on levothyroxine therapy, simple dose-taking adherence was 

good (85.5%), but correct administration technique empty-stomach dosing, an adequate pre-food waiting interval, and 
avoidance of calcium/iron/antacid co-administration was a clear and specific gap. Missed-dose frequency was significantly 
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associated with persistent symptoms. Pharmacist-led counselling at the point of dispensing should specifically target 
administration technique and interacting-substance avoidance, in addition to simple adherence, to improve both 
symptomatic and biochemical outcomes in patients with hypothyroidism. 
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