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1. Methodology
1.1. Sample size determination 

1.1.1. Sample size determination for objective one
The sample size for the first objective, TFTs ordering practice, was determined by utilising a single population proportion formula with a 95% level of confidence and a 5% margin of error. The population proportion of 72.4% was obtained from one of the studies.(12) The calculated sample size was 307
[bookmark: _Toc175932800]1.1.2 sample size determination for the other objectives
Applying a similar formula, a single population proportion formula, with the assumptions of a 95% level of confidence and a 5% margin of error, the sample size for the other three specific objectives—, antithyroid drug prescribing practices, determining the surgeries performed for toxic goiter patients, and assessing associated factors was calculated. with respect to the three outcomes, I was unable to locate a reliable estimate of the expected population proportion in the literature. As a result, I selected a population proportion of 50%, which results in a relatively larger sample size. However, the sample size calculation formula for a finite population was employed due to the small population size relative to the sample size, which was less than 10,000.
 [image: ], using the following parameters, the adjusted sample size was calculated:
                   n 0   =is the sample from an infinite population
· Population size (N): 1500; N represents the aggregate number of toxic goitre patients who visited the study centres over the course of the five-year investigation. This information was obtained by reviewing patient records in the surgical outpatient department. The documentation of the cases contained a few inconsistencies. As a result, it is an average of the three centres, although I believe it should be slightly high.
· Desired confidence level: 95% (z-value = 1.96)
· The assumed population proportion (p): 0.5 (50%)
· The desired margin of error (d): 0.05 (5%)
           n=307 non-response rate=10%. Final sample size=337, this was used for all the objectives
Since the total number of surgically treated thyroid disease patients in the study settings was less than the calculated sample size, all surgically treated thyroid disease patients were included in the study (like a census) which was 287 patients.
1.2.  Sampling technique and procedure
Purposive sampling methods were used to select the three hospitals in Sidama regional state of Ethiopia. The region has 14 government hospitals—1 referral, 3 general, 10 primary, and a few private—that perform surgery. The selected hospitals are the main hospitals in the region that have been providing surgical care for goiter patients for the last five years. I selected the surgery department and excluded the internal medicine department because surgery is the final course of treatment for nearly all toxic goitre patients in our setup and the majority of patients receive treatment in surgical departments. 
1.3. Data collection tool and procedures
A data collection checklist was prepared by reviewing different literatures. Then data was gathered utilising the Kobo toolbox software An extraction format that contains study variables of interest was prepared in the English language to extract relevant information about age, sex, residence, region, primary presenting symptom, duration of the disease, diagnosis on admission, TFTs and ATDs ordering practices, type of surgery, any post op complication recorded, and length of hospital stay. Once a patient was identified from the OR log books using a chart number, the chart was retrieved. Occasionally it was cross-checked with surgical ward logbooks. The data was supplemented by a mini-survey that involved phone interviews with the patients and was entered into the Kobo toolbox. Mini-surveys were meant to supplement and strengthen medical record data. It contained crucial questions from each of the four data abstraction tool parts that might not be in the patient's medical records. Three data collectors, one from each centre, executed the task. Two of the data collectors were surgical residents, while the other was a general practitioner from Adare General Hospital. Socio-demographic variables, preoperative clinical features, follow-up TFT and anti-thyroid drug prescriptions, and perioperative characteristics comprise the data abstraction tool. The phone call interview included sociodemographic characterstics, ATD & thyroxine prescriptions, and surgery complications.


1.4.  Data quality and management
The data abstraction tool and the mini survey were reviewed by two endocrine surgeons, an epidemiologist & a biostatician before data collection. The tool was modified based on their feedbacks. Data collectors received a two-day training from the principal investigator on the data abstraction tool, how to abstract data from patient medical records, and conducting phone interviews before data collection. Finally, the completeness, accuracy, and clarity of the collected data was checked carefully by the principal investigators. Any errors, ambiguity, and incompleteness encountered were addressed as early as possible during data entry.
1.5. Operational definitions
1.5.1. WHO goiter size. ’ Mengesha S, Tadesse A, Worku BM, Alamrew K, Yesuf T, Gedamu Y. Control rate of hyperthyroidism and its associated factors after prolonged use of anti-thyroid drugs in a hospital setting, Northwest Ethiopia. Medicine (United States). 2024 Jun 7;103(23):e38201.’
Stage 0: The goiter is neither palpable nor visible even when the neck is extended.
Stage 1: The goiter is detected on palpation and/or visible when the neck is extended.
Stage 2: Goiter is visible when the neck in normal position.
Stage 3: Large goiter visible from a distance.
1.5.2. Thyroid function tests (TFTs) 
TFTs include: thyroid stimulating hormone (TSH), free thyroxine (fT4), free triiodothyronine, (fT3), total thyroxine (T4), and total triiodothyronine (T3).(11) The special thyroid tests like: anti-TPO and anti-Tg were not done in any of the facilities.
Normal ranges of thyroid function tests (TFTs):
From International clinical laoboratories -Ethiopia (an internationally accredited laboratory)
TSH = (0.35–5.50 uIU/ml), FT4 (10.4–19.6pmol/L) ,FT3 (4–5.3 pmol/L), TT4 (5.01-12.45 ug/dL), TT3 (0.60-1.81 ng/ml OR 60-181 ng/dL)
[bookmark: _Hlk195370480]

1.5.3. Types of Thyroidectomies
	Name of procedure
	Extent of resection

	Lobectomy



	One entire thyroid lobe without isthmus


	Lobectomy and
Isthmusectomy(Hemithyroidectomy)

	One entire thyroid lobe with isthmus and
pyramidal lobe

	Isthmusectomy

	Isolated isthmus resection


	Subtotal thyroidectomy (ST)

	Preservation of small posterior remnant(s)
of the contralateral (Dunhil’s procedure) or bilateral lobe(s)
(Rarely recommended today)

	Near-total thyroidectomy (NTT)
	Resection of all but a very small posterior
remnant, ie, at the ligament of Berry


	Total thyroidectomy (TT)

	All visible thyroid tissue


	Completion
Thyroidectomy

	Reoperative resection of any remaining
thyroid tissue



1.5.4. Clinical practice in the study setting
Almost all cases of toxic goiter patients are treated in the surgical departments and are taken care of by general surgeons. Suspected cases of grave’s disease (GD) are occasionally managed in the department of internal medicine. During our consultation with senior internists they have managed only handful of suspected cases of Grave’s disease during the study period. Our laboratories do not do Thyroid stimulating hormone receptor antibodies (TRab), a confirmatory test for GD. So, we did not go through medical records of patients in the department of Internal medicine. During thyroidectomies, we don’t use nerve monitoring devices and commonly use monopolar electrocautery. The surgical approach varies from person to person. There is no institutional or national post-op protocol and there are big practice variations among surgeons within and across institutions.
2. Results
2.1. Thyroid function tests (TFTs) ordering practices
In more than 90% of the cases the TFTs were done in the morning time. During the patients follow-up the TFTs were done a median of three times with IQR of 2-5. The TFTs were done outside the facility of care in (280, 97.5%) of the patients.
2.2. Antithyroid drugs (ATDs) prescribing practices
Propranolol was the only beta-adrenergic drug used as an adjunct. Post thyroidectomy (89, 31%) of the patients received ATDs in various combinations ;(PTU,14.6%), (propranolol, 51.6%), and (PTU+ Propranolol, 33.7%) for a one-week duration. Among these, (27, 30.3%) underwent NTT and (3,3.3%) underwent TT. 
2.3. Types of thyroidectomies
Thyroxine was prescribed post-op to only (29/153, 18.9%) of patients who underwent NTT or TT. It was prescribed to 8.8% of patients who underwent NTT but all patients who underwent TT received it. During the phone call interview, we found that (13/27, 48.1%) of patients who underwent NTT or TT did not receive thyroxine up on discharge. Concerning voice problem following NTT or TT (5/27,18.5%) of the respondents strongly agreed or agreed.
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11. Supplemental Tables
Supplemental Table 1: Summary of who ordered the TFTs and timing of the test of toxic goiter patients at the three centers, Sidama regional state ,Ethiopia

	
	Count
	Percent %

	 the 1st (baseline) TFTs?
	surgeons
	8
	2.8%

	
	Gps
	222
	78.7%

	
	residents
	20
	7.1%

	
	interns
	32
	11.3%

	
	Total
	282
	100.0%

	 the 2nd TFTs?
	surgeons
	211
	74.0%

	
	Gps
	36
	12.6%

	
	residents
	38
	13.3%

	
	interns
	0
	0.0%

	
	Total
	285
	100.0%

	 the 3rd TFTs?
	surgeons
	134
	76.1%

	
	Gps
	21
	11.9%

	
	residents
	21
	11.9%

	
	interns
	0
	0.0%

	
	Total
	176
	100.0%

	 the 4th TFTs?
	surgeons
	89
	73.0%

	
	Gps
	8
	6.6%

	
	residents
	24
	19.7%

	
	interns
	1
	0.8%

	
	Total
	122
	100.0%

	 Timing of the 1st (baseline) TFTs done
	in the morning
	264
	94.3%

	
	in the afternoon
	16
	5.7%

	
	Total
	280
	100.0%

	Timing of the 2nd TFTs done
	in the morning
	267
	93.0%

	
	in the afternoon
	20
	7.0%

	
	Total
	287
	100.0%









Supplemental Table 2: Post-op ATDs & thyroxine prescription and phone call response of toxic goiter patients at the three centers, Sidama regional state, Ethiopia

	
	Surgery summary

	
	Near-total/total thyroidectomy
	Subtotal resections

	
	Count
	percent %
	Count
	Percent %

	ATDs post-op
	yes
	30
	19.6%
	59
	44%

	
	no
	123
	80.3%
	75
	56%

	
	Total
	153
	100.0%
	134
	100.0%

	Which ATDs were prescribed
	PTU
	3
	10.0%
	10
	16.9%

	
	PROPRANOLOL
	21
	70.0%
	25
	42.4%

	
	PTU+PROPRANOLOL
	6
	20.0%
	24
	40.7%

	
	Total
	30
	100.0%
	59
	100.0%

	Did the patient took thyroxine post-op?
	yes
	29
	19%
	0
	0.0%

	
	no
	124
	81%
	0
	100.0%

	
	Total
	153
	100.0%
	0
	100.0%

	   Phone call response
	yes
	27
	17.6%
	35
	26.1%

	
	no
	126
	82.4%
	99
	73.9%

	
	Total
	153
	100.0%
	134
	100.0%

	1. Did the patient discontinue the ATDs during the course of treatment?
	yes
	5
	18.5%
	9
	25.7%

	
	no
	22
	81.5%
	26
	74.3%

	
	Total
	27
	100.0%
	35
	100.0%

	1. Post op did patients took ATDs?
	yes
	8
	29.6%
	22
	62.9%

	
	no
	19
	70.4%
	13
	37.1%

	
	Total
	27
	100.0%
	35
	100.0%

	1. Which ATD did patients took?
	PTU
	4
	50.0%
	8
	36.4%

	
	PTU +PROPRANOLOL
	1
	12.5%
	8
	36.4%

	
	PROPRANOLOL
	3
	37.5%
	6
	27.3%

	
	Total
	8
	100.0%
	22
	100.0%

	1. Did patients took thyroxine post op?
	yes
	14
	51.9%
	0
	0.0%

	
	no
	13
	48.1%
	0
	0.0%

	
	Total
	27
	100.0%
	0
	0.0%

	1. Did patients have a problem with their voice after surgery?
	strongly agree
	2
	7.4%
	0
	0.0%

	
	agree
	3
	11.1%
	0
	0.0%

	
	neutral
	2
	7.4%
	0
	0.0%

	
	disagree
	13
	48.1%
	0
	0.0%

	
	strongly disagree
	7
	25.9%
	0
	0.0%

	
	Total
	27
	100.0%
	0
	0.0%



Supplemental Table 3-Association between development of post-op complications and predicor variables of toxic goiter patients at the three centers, Sidama regional state, Ethiopia

	Predictor variable
	Chi-square
	df
	p-value
	remarks

	Facility of care
	13.838
	2
	.001
	

	WHO grade
	2.678
	-
	.272
	*

	Type of goiter
	2.050
	-
	.321
	*

	Presence of compressive symptoms
	1.098
	1
	.0295
	

	Type of surgey
	2.961a
	1
	.089
	

	Level of experience
	7.418
	1
	.007
	



a.*-Fischer’s exact test

















12. Supplemental figures
Supplemental Figure 1. Primary presenting toxic symptoms of toxic goiter patients at the three centers ,Sidama regional state , Ethiopia (n=234)















Questions for the phone call interview

Where is your place of residence?*
UrbanRural
How long did you take the anti-thyroid drugs ?*in monthsHave you discontinued the anti-thyroid drugs during the course of treatment?*
YesNo
Where did you commonly get the ATDs*
in the facilityoutside the facility
How difficult was to get the ATDs?*
very easyeasyneutraldifficultvery difficult
How many times were the TFTs checked during follow-up?
when were the TFTs done during follow-up?*
in the morningin the afternoon
Post op were you given antithyroid drugs?*
YesNo
Top of Form
Patients who underwent NTT/TT
were you taking thyroxine post op?*days
YesNo
Did you have a problem with your voice after surgery?*
strongly agreeAgreeneutralDisagreeStrongly disagree
Bottom of Form

Primary presenting Toxic symptoms

Yes	Palpitation	Fatigue	Heat intolerance	Sweating	Weight loss	Anxiey	198	168	102	49	32	28	No	Palpitation	Fatigue	Heat intolerance	Sweating	Weight loss	Anxiey	36	66	132	185	202	206	Column1	Palpitation	Fatigue	Heat intolerance	Sweating	Weight loss	Anxiey	
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