	 Table 1. Characteristics of included studies assessing quality of life after treatment for Graves’ disease

	Author- Year
	Country
	Study Design
	Population
	Patient accrual interval
	Relapse
	Sample size
	Age 
	Questionnaire
	Main treatment type
	Follow-up period
	Main Findings

	Antithyroid Drug
	Elberling et al., (2004)20
	Denmark
	Observational (prospective cohort)
	Newly diagnosed, and untreated patients with Graves’ thyrotoxicosis (18–60 years old)
	NR
	No
	30 (27 euthyroid phase; 29 at 1-year follow-up)
	35.8 ± 10.0
	SF-36
	Methimazole
	1 year
	At the euthyroid phase, most SF-36 subscales, except general health perception and social functioning, showed significant improvement compared to the toxic phase.

At one-year follow-up, almost all SF-36 subscales, except bodily pain, improved significantly compared to the toxic phase.

	
	Tagami et al., (2012)21
	Japan
	Experimental (randomized controlled trial)
	Newly diagnosed patients with
mild Graves’ disease (20-60 years old)
	2006 - 2010
	No
	14
	38.7 ± 13.1
	SF-36*
	Methimazole
	1 month
	No statistically significant difference was observed after the treatment.

	
	Liew et al., (2021)28
	Singapore
	Observational (prospective cohort)
	Patients with Graves’ disease from a tertiary
endocrine centre in Singapore (21-80 years old)
	March 2014 - February 2015
	No
	47 (baseline); 42 (4-month follow-up)
	38.5 ± 14.1
	ThyPRO
	Propylthiouracil and carbimazole
	4 months
	The greatest improvement was seen in hyperthyroid symptoms, followed by improvements in tiredness, anxiety, emotional susceptibility, social life, daily life, and sex life, with smaller gains in goiter symptoms, hypothyroid symptoms, cognitive complaints, depressivity, and overall quality of life, while eye symptoms worsened slightly and cosmetic complaints showed no change.

	Surgery
	Al-Adhami et al., (2012)18
	United Kingdom
	Observational (cross-sectional)
	Patients who underwent surgery for Graves’ disease in a tertiary endocrine surgical unit (12–65 years old)
	January 1986 - September 2008
	Yes (not all)
	87 (38 preserve function surgery; 49 ablative surgery)
	46 [42–50] preserve function surgery; 43 [33–47] ablative surgery
	SF-36 
	Ablative surgery (e.g. total
thyroidectomy) or preserve function surgery (e.g. hemithyroidectomy)
	18.4 years (median, preserve function surgery); 7.9 years (median, ablative surgery)
	No statistically significant difference was observed between the two surgery groups; scores before and after procedures were not reported.

	
	Bukvic et al., (2015)29
	Serbia
	Observational (prospective case-control)
	Patients with Graves’ disease admitted to a tertiary care referral center (18-75 years old)
	April 2012 - August
2013
	No
	31
	42.9 ± 13.4
	ThyPRO
	Total
thyroidectomy
	6 months
	There was a significant improvement in all SF-36 domains, with the greatest postoperative improvement observed in the overall quality of life score.

	Radioiodine
	Täeb et al., (2016)17
	France
	Experimental (randomized controlled trial)
	Patients with Graves’ disease (≥18 years old)
	NR
	No
	48 (baseline); 43 (≥6-month follow-up)
	47.1 ± 12.9
	SF-36
ThyPRO
	Radioiodine therapy with standard follow-up
	12 months
	All SF-36 subscales improved after 12 months of follow-up, though statistical significance was not reported.

Almost all ThyPRO subscales, except sex life, improved after 12 months of follow-up, though statistical significance was not reported.

	
	Li et al., (2024)30
	China
	Observational (prospective cohort)
	Participants diagnosed with late‐hypothyroidism after radioiodine therapy for Graves’ disease (18 -78 years old)
	September 2021 - June 2023
	No
	254
	45.3 ± 13.7
	ThyPRO
	Radioiodine
	4 years (1–30, after radioiodine therapy); ≥1 year of hypothyroidism status after radioiodine
	After treatment, Goiter symptoms and Impaired daily life had the best scores, while tiredness, emotional susceptibility, and eye symptoms had the worst scores; changes in quality of life scores were not reported.

	Antithyroid drug vs Radioiodine
	Azizi et al., (2005)22
	Iran
	Experimental (randomized controlled trial)
	Patients diagnosed with hyperthyroidism due to Graves’ disease who were treated with methimazole and relapsed after one year of discontinuation (>40 years old)
	March 1989 - June 2002
	Yes
	67 (26 methimazole; 41 radioiodine)
	47 ± 5 (antithyroid drug); 48 ± 6 (radioiodine)
	SF-36
	Methimazole 
Radioiodine
	10.2 years (antithyroid drug); 10.1 years (radioiodine)
	There were no statistically significant differences in the SF-36 mental and physical component scores between the antithyroid drug and radioiodine groups.

	
	Villagelin et al., (2015)31
	Brazil
	Observational (retrospective cohort)
	Patients with Graves’ disease relapse after discontinuation of antithyroid drug (methimazole) therapy for 12–24 
months (≥18 years old)
	1995 - 2013
	Yes
	136 (63 radioiodine; 73 methimazole)
	40.92 ± 11.21 (radioiodine); 43.36 ± 10.85 (antithyroid drug)
	SF-36
	Low dose Methimazole 
Radioiodine
	80.8 ± 35.3 months (radioiodine); 71.3 ± 40.3 months (antithyroid drug); ≥6 months of euthyroidism
	After at least 6 months of follow-up, patients treated with radioiodine and antithyroid drug showed no differences in SF-36 results scores.

	
	Mangelen et al., (2017)31
	Philippines
	Observational (cross-sectional)
	Euthyroid patients with 
Graves’ disease
	NR
	No
	58 (28 radioiodine; 30 methimazole)
	41.82 ± 15.22 (radioiodine); 44.52 ± 11.92 (antithyroid drug)
	ThyPRO 
	Antithyroid drug (not specified)
Radioiodine
	7.76 ± 8.77 years (radioiodine); 3.28 ± 3.40 years (antithyroid drug)
	The radioiodine group showed significantly better outcomes than the antithyroid drug group in goiter symptoms, emotional susceptibility, and impaired daily life. Differences in the remaining domains tended to favor the radioiodine group but were not statistically significant.

	Antithyroid drug vs Surgery
	Ismailov et al., (2020)24
	Uzbekistan
	Observational (retrospective cohort)
	Patients with thyroid pathology (like Graves’ disease) who sought medical service of endocrinological 
dispensary (18-65 years)
	2014 - 2019
	No
	54 (30 antithyroid drug; 24 surgery)
	NR
	SF-36
	Antithyroid drug (not specified)
Thyroidectomy (Total and subtotal)
	≥3 years (antithyroid drug); NR (surgery group)
	Patients who underwent surgery reported significantly better outcomes than those treated with antithyroid drugs in physical functioning, vitality, role-emotional (emotional functioning), and mental health (psychological health).

	
	Urunbayeva, et al., (2025)25
	Uzbekistan
	Observational (cross-sectional)
	Patients 
with Graves' disease
	NR
	NR
	57 (39 antithyroid drug; 18 surgery)
	42.9 ± 0.86
	SF-36
	Antithyroid drug (not specified)
Thyroidectomy
	NR
	Surgery group had statistically significant better scores from the antithyroid drug group in physical functioning, vitality, role-emotional (emotional functioning), and mental health (psychological health).

	Antithyroid drug vs surgery vs radioiodine
	Abraham-Nordling et al., (2005)27
	Sweden
	Observational (long term follow-up of a randomized controlled trial)
	Patients with Graves' hyperthyroidism (20-55 years old)
	November 1983 - June 1990
	No
	145 (22 young adult surgery; 19 young adult antithyroid drug; 34 older adult surgery; 36 older adult antithyroid drug; 34 older adult radioiodine)
	NR
	SF-36*
	Methimazole
Subtotal thyroidectomy
Radioiodine
	14–21 years
	In young adults, there were no significant differences between surgery and antithyroid drug treatment in the physical component summary or mental component summary scores, and no differences in individual subscales. 

In older adults, there were no significant differences among surgery, antithyroid drug, and radioiodine treatment in physical component summary or mental component summary scores and individual subscales, with a slight trend toward lower physical scores (physical functioning, role-physical, bodily pain) in the surgery group.

	
	Riguetto et al., (2019)26
	Brazil
	Observational (cross-sectional)
	Patients with Graves’ disease followed at the Thyroid Disease Unit in
a tertiary Endocrinology Department (≥18 years old)
	October 2015 - October 2018
	No
	105 (58 radioiodine; 20 surgery; 27 antithyroid drug)
	45.67 ± 11.21 (total population)
	SF-36
	Methimazole
Thyroidectomy
Radioiodine
	73.34 ± 64.19 months (total population)
	Quality of life scores showed no significant differences between surgery, ATD, and RAI across most SF-36 domains; however, role-physical (physical role functioning) differed. Scores were highest in disease remission group, followed by surgery, then radioiodine, while antithyroid drug patients (particularly those with active hyperthyroidism) had the lowest physical role limitation (role-physical) scores.

	
	Törring et al., (2019)6
	Sweden-Denmark
	Observational (follow-up of a prospective cohort)
	Patients diagnosed with Graves’ disease who have been treated in a routine clinical setting in Sweden
	2003- 2005
	No
	ThyPRO: 975 patients (329–347 antithyroid drug only; 355–395 radioiodine, no surgery; 223–233 surgery at any time)

SF-36: 964 patients (324–343 antithyroid drug only; 342–390 radioiodine, no surgery; 217–231 surgery at any time)

Sensitivity analysis: 290–308 antithyroid drug only; 185–208 radioiodine only; 37–40 surgery only
	43 [33–55] (antithyroid drug only); 54 [45–63] (radioiodine, no surgery); 35 [29–46] (surgery at any time)
	SF-36 and ThyPRO
	Main population:
Methimazole or propylthiouracil only
Subtotal or total thyroidectomy at any time
Radioiodine at any time without thyroidectomy

Sensitivity analysis:
Methimazole or propylthiouracil only
Subtotal or total thyroidectomy only
Radioiodine only
	6–10 years after original diagnosis (8 ± 0.9 years)
	Based on ThyPRO, radioiodine patients reported worse composite quality of life scores than those treated with antithyroid drugs or surgery. Compared with antithyroid drugs, radioiodine scored worse in almost all domains except cognitive complaints and overall quality of life impact. Compared with surgery, radioiodine scored worse for goiter symptoms, hyperthyroid symptoms, tiredness, anxiety, depression, emotional functioning, impaired social life, impaired sex life, and impaired daily life. Surgery patients scored worse than antithyroid drug patients for hypothyroid symptoms, eye symptoms, and appearance.

In the SF-36 survey, radioiodine patients had lower scores than antithyroid drug patients across all domains, and lower scores than surgery patients in all domains except bodily pain and the physical component summary.

In sensitivity analysis restricted to patients who received only one treatment, radioiodine showed poorer outcomes than antithyroid drugs in physical function, general health, social function, mental health, and mental component summary on the SF-36, and in eye symptoms, tiredness, anxiety, depressivity, impaired social life, impaired daily life, and composite scale on ThyPRO. Compared with surgery, radioiodine also had worse outcomes in physical function, social function, mental health, and mental component summary on the 36-Item Short Form Health Survey, and in impaired social life on ThyPRO.

	
	Meling Stokland et al., (2024)32
	Norway
	Observational (retrospective follow-up of a randomized trial)
	Patients with Graves’ disease from the Nedrebø cohort who received antithyroid drug between 1997-1999 (16-75 years)
	1997-2001
	Yes (not all)
	121 (49 antithyroid; 51 radioiodine; 21 surgery)
	64 (41–88) women; 70 (50–80) men
	ThyPRO
	Radioiodine
Antithyroid drug
Surgery
	Up to 25 years
	Surgical patients reported significantly more hyperthyroid, hypothyroid, and eye symptoms than antithyroid drug patients. Radioiodine patients reported more impairment in daily life and sex life than antithyroid drug patients. Both radioiodine and surgery patients reported more complaints regarding appearance than antithyroid drug patients. Overall quality of life and composite scores did not differ significantly among the three treatments.


IQR: Interquartile Range; NR: Not Reported; SD: Standard Deviation; SF-36: 36-Item Short Form Health Survey; ThyPRO: Thyroid Patient-Reported Outcome
Data are presented as Median (range), Median [IQR], Mean ± SD, unless specified.
*Also used a custom patient-reported outcome questionnaire.

