Appendix

Table A1. Actual survey questions used in the analysis
	Construct
	Question wording
	Response categories / analysis coding

	Geography
	In which county of the Republic of Croatia do you live?
	County categories; used for county fixed effects in sensitivity models. 21 counties.

	Geography
	Region.
	1 = Slavonia; 2 = Central Croatia; 3 = Northern Croatia; 4 = Zagreb; 5 = Istria/Primorje with hinterland; 6 = Dalmatia.

	Geography
	What is the size of the settlement where you live?
	<1,000; 1,000-4,999; 5,000-24,999; 25,000-100,000; 100,000+; City of Zagreb.

	Household
	How many members does your household have, including yourself?
	Household size; used for square-root equivalisation of income.

	Socioeconomic position
	What is your highest completed level of education?
	Ordered categories from no completed primary school to doctoral degree; 99 = no answer. Higher values indicate more education.

	Socioeconomic position
	What is the total monthly household income, including your income and the income of all other household members?
	Income bands in Croatian kuna; closed categories recoded to band midpoints

	Socioeconomic position
	Considering total monthly household income from all sources, how difficult or easy is it currently for your household to make ends meet?
	1 = Extremely difficult; 2 = Quite difficult; 3 = Neither difficult nor easy; 4 = Quite easy; 5 = Extremely easy; 8 = Cannot choose.

	Socioeconomic position
	There are groups in our society that are said to be in higher or lower social positions. Where do you see yourself on a scale from 10 (top) to 1 (bottom)?
	1 = Bottom; 10 = Top; 98 = Do not know; 99 = No answer.

	Healthcare social capital
	Do you personally know anyone who works in any of the following occupations? Instruction: this refers to personal acquaintances, not professional contacts.
	Roles: doctor; physiotherapist; nurse/technician; laboratory technician in a hospital or health centre; cleaner in a hospital or health centre; hospital department secretary. 1 = Yes; 2 = No. HCSC1 counts roles known.

	Healthcare social capital
	For the person or persons you said you know in that occupation, what is your relationship with them?
	Up to three mentions per role. 1 = Friends; 2 = Family/relatives; 3 = Someone else I know, e.g. neighbour; 8 = Do not know/refused. HCSC2 scores each role as 0 = none, 1 = acquaintance/other/unknown, 2 = friend, 3 = family.

	Specialist-care use
	Do you have specialist examinations (for example dentist, gynaecologist, paediatrician, etc.) more often in a private or public healthcare institution?
	1 = Exclusively private; 2 = Mostly private; 3 = Equally private and public; 4 = Mostly public; 5 = Exclusively public; 8 = Do not know/refused. Analysis used 1-3 vs 4-5.

	Informal access
	Have you ever obtained an appointment/examination with a specialist doctor through connections or acquaintances?
	1 = Yes; 2 = No; 8 = Do not know/refused. Main outcome: 1 vs 2.

	Health status
	Generally speaking, how would you describe your health?
	1 = Very good; 2 = Good; 3 = Neither good nor bad; 4 = Bad; 5 = Very bad. Used as health-need adjustment and exploratory outcome.

	Current health
	Please choose the statement that best describes your health today: mobility.
	1 = No problems walking about; 2 = Slight problems; 3 = Moderate problems; 4 = Severe problems; 5 = Unable to walk about.

	Current health
	Please choose the statement that best describes your health today: self-care.
	1 = No problems washing/dressing; 2 = Slight problems; 3 = Moderate problems; 4 = Severe problems; 5 = Unable to wash or dress independently.

	Current health
	Please choose the statement that best describes your health today: usual activities.
	1 = No problems; 2 = Slight problems; 3 = Moderate problems; 4 = Severe problems; 5 = Unable to do usual activities.

	Current health
	Please choose the statement that best describes your health today: pain/discomfort.
	1 = No pain/discomfort; 2 = Slight; 3 = Moderate; 4 = Severe; 5 = Extreme pain/discomfort.

	Current health
	Please choose the statement that best describes your health today: anxiety/depression.
	1 = Not anxious/depressed; 2 = Slightly; 3 = Moderately; 4 = Severely; 5 = Extremely anxious/depressed.

	Current health
	We would like to know what your health is like today. On this scale, 100 means the best health you can imagine and 0 means the worst health you can imagine. Enter the number that indicates your health today.
	Continuous 0-100 health rating; higher = better.

	Health need
	Do you have any long-standing illnesses or health problems? By long-standing, we mean problems that have lasted, or are expected to last, six months or more.
	1 = Yes, more than one; 2 = Yes, one; 3 = No. Analysis used 1-2 vs 3.

	Health need
	During the past six months, how much have your health problems limited you in activities you would usually do?
	1 = Severely limited; 2 = Limited, but not severely; 3 = Not limited at all.

	Wellbeing
	During the past four weeks, how often have you felt that you lacked companionship?
	1 = Never; 2 = Rarely; 3 = Sometimes; 4 = Often; 5 = Very often.

	Wellbeing
	During the past four weeks, how often have you felt isolated from others?
	1 = Never; 2 = Rarely; 3 = Sometimes; 4 = Often; 5 = Very often.

	Wellbeing
	During the past four weeks, how often have you felt left out?
	1 = Never; 2 = Rarely; 3 = Sometimes; 4 = Often; 5 = Very often.

	Wellbeing
	All things considered, how satisfied are you with your life as a whole at present?
	1 = Extremely dissatisfied; 10 = Extremely satisfied.

	Access barrier
	At any time during the past 12 months, did you really need a medical examination or treatment for a health problem but did not have the examination or receive the treatment for any reason?
	1 = Yes; 2 = No. Used as any unmet need.

	Access barrier
	In the past 12 months, did you have health problems but did not visit a doctor because the waiting list was too long?
	1 = Yes; 2 = No; 3 = Did not need healthcare. Analysis used 1 vs 2/3.

	Access barrier
	In the past 12 months, did you have health problems but did not visit a doctor because of distance or transport problems, for example no transport or transport too expensive?
	1 = Yes; 2 = No; 3 = Did not need healthcare. Analysis used 1 vs 2/3.

	Access barrier
	In the past 12 months, did you have health problems but did not visit a doctor because the costs you had to pay out of pocket were too high?
	1 = Yes; 2 = No; 3 = Did not need healthcare. Analysis used 1 vs 2/3.

	Access barrier
	In the past 12 months, did it happen that you did not take a prescribed medicine or skipped a dose because the out-of-pocket costs were too high?
	1 = Yes; 2 = No; 3 = I do not take medicines; 4 = Not sure. Analysis used 1 vs 2/3.

	Access barrier
	In the past 12 months, did you have problems finding a doctor or other healthcare worker who would receive you?
	1 = Yes; 2 = No; 3 = Did not need healthcare. Analysis used 1 vs 2/3.

	System-friction marker
	In the past 12 months, did you seek healthcare in an emergency department?
	1 = Yes; 2 = No.

	Waiting problem
	Was the time you waited for an appointment a problem? In your opinion, did you wait too long for the appointment?
	1 = Yes; 2 = No.

	Waiting problem
	Was the waiting time before it was your turn a problem? In your opinion, did you wait too long for your turn?
	1 = Yes; 2 = No.

	Provider-experience quality
	During the last visit…Did the provider spend enough time with you?
	1 = Yes, definitely; 2 = Yes, to some extent; 3 = No, not really; 4 = No, definitely not; 5 = Not sure. Analysis coded 1-2 as positive.

	Provider-experience quality
	During the last visit…Did the provider explain all information in an easy-to-understand way?
	1 = Yes, definitely; 2 = Yes, to some extent; 3 = No, not really; 4 = No, definitely not; 5 = Not sure. Analysis coded 1-2 as positive.

	Provider-experience quality
	During the last visit…Did the provider give you the opportunity to ask questions or express concerns about the recommended treatment?
	1 = Yes, definitely; 2 = Yes, to some extent; 3 = No, not really; 4 = No, definitely not; 5 = Not sure. Analysis coded 1-2 as positive.

	Provider-experience quality
	During the last visit…Did the provider involve you in decisions about your care and treatment as much as you wanted?
	1 = Yes, definitely; 2 = Yes, to some extent; 3 = No, not really; 4 = No, definitely not; 5 = Did not want to be involved; 6 = Not applicable; 7 = Not sure. Analysis coded 1-2 as positive.

	Provider-experience quality
	During the last visit…Overall, how would you rate the quality of that visit?
	1 = Excellent; 2 = Very good; 3 = Good; 4 = Poor; 5 = Very poor; 6 = Not sure. Analysis coded 1-2 as high quality.

	Access / communication
	Are you satisfied with how quickly you can reach your chosen primary-care doctor by telephone?
	1 = Yes; 2 = No; 3 = I do not call my chosen doctor by telephone.


Abbreviations. SEP = socioeconomic position; HCSC = health-care social capital. HCSC1 is the unweighted count of healthcare roles personally known. HCSC2 is the tie-strength-weighted healthcare social-capital score.





Appendix Table A2. Individual recent barrier, system-friction and provider-experience outcomes associated with history of informal specialist access
	Outcome
	Outcome family
	Rate without informal access
	Rate with informal access
	Adjusted estimate, county FE model

	Difficulty finding a provider
	Access barrier
	2.7%
	10.5%
	OR = 3.17, p = .011

	Skipped medication due to cost
	Access barrier
	2.0%
	4.6%
	OR = 10.86, p < .001

	Any/equal private specialist care
	System/bypass marker
	25.6%
	39.7%
	OR = 1.73, p = .005

	Emergency department use in last 12 months
	System-friction marker
	7.5%
	14.1%
	OR = 1.98, p = .013

	Did not visit due to out-of-pocket cost
	Access barrier
	1.9%
	5.2%
	OR = 4.32, p = .077

	Did not visit due to long waiting list
	Access barrier
	6.4%
	12.1%
	OR = 1.89, p = .063

	Any unmet need
	Access barrier
	7.7%
	11.9%
	OR = 1.76, p = .072

	Appointment wait was a problem
	Waiting problem
	19.1%
	24.1%
	OR = 1.29, p = .234

	Waiting-room wait was a problem
	Waiting problem
	24.1%
	26.7%
	OR = 1.04, p = .821

	Provider experience quality composite
	Quality / experience
	0.769
	0.778
	β = -0.002, p = .934


Note: Models adjusted for age, gender, self-rated health, chronic illness, EQ-5D health-complexity count, health-sector employment, SC1, HCSC1, NUTS3 county fixed effects and town size. Emergency-department use and private specialist-care use were omitted from the control set when modelled as outcomes. Several individual outcomes were rare; adjusted odds ratios should therefore be interpreted as exploratory indicators of pattern rather than precise effect-size estimates.
Appendix Table A3: Sensitivity models excluding emergency-department use and private specialist-care use from the summary outcome adjustment set
	Outcome
	Specification
	Estimate for history of informal access
	95% CI
	p-value
	AME / coefficient
	N

	Any formal-system barrier
	SC1 + HCSC1
	OR = 2.00
	1.23–3.26
	.005
	AME = 0.081
	851

	Barrier count
	SC1 + HCSC1
	IRR = 2.10
	1.49–2.96
	<.001
	AME = 0.219
	927

	Provider-experience quality composite
	SC1 + HCSC1
	β = -0.007
	-0.047 to 0.034
	.748
	-0.007
	918

	Any formal-system barrier
	SC2 + HCSC1
	OR = 2.05
	1.25–3.35
	.005
	AME = 0.085
	824

	Barrier count
	SC2 + HCSC1
	IRR = 2.11
	1.50–2.98
	<.001
	AME = 0.222
	920

	Provider-experience quality composite
	SC2 + HCSC1
	β = -0.008
	-0.049 to 0.033
	.707
	-0.008
	911



Appendix Table A4. Role-specific healthcare ties and informal specialist access
	Healthcare tie measure
	Informal access, no tie
	Informal access, tie
	Separate-role OR (95% CI)
	p-value
	Mutually adjusted OR (95% CI)
	p-value
	N

	Doctor
	28.7%
	66.5%
	5.47 (3.91–7.65)
	<.001
	3.19 (2.18–4.66)
	<.001
	927

	Physiotherapist
	34.6%
	64.4%
	3.09 (2.18–4.38)
	<.001
	1.61 (1.06–2.45)
	.025
	927

	Nurse/technician
	24.0%
	56.9%
	4.12 (2.98–5.68)
	<.001
	2.15 (1.50–3.08)
	<.001
	927

	Laboratory technician
	34.3%
	72.0%
	4.81 (3.26–7.10)
	<.001
	2.77 (1.81–4.26)
	<.001
	927

	Cleaner
	38.6%
	54.9%
	1.77 (1.25–2.51)
	.001
	0.93 (0.61–1.41)
	.726
	927

	Department secretary
	39.9%
	70.6%
	3.29 (1.79–6.04)
	<.001
	1.49 (0.76–2.92)
	.243
	927

	Doctor or nurse/technician
	19.2%
	56.7%
	5.85 (4.10–8.33)
	<.001
	—
	—
	927

	Any clinical healthcare role
	13.5%
	56.6%
	9.60 (6.33–14.55)
	<.001
	—
	—
	927

	Support/admin healthcare role
	37.8%
	55.8%
	1.86 (1.33–2.61)
	<.001
	—
	—
	927

	HCSC1 index, per 1 SD
	—
	—
	2.89 (2.36–3.55)
	<.001
	—
	—
	927


Note: All models adjust for age, gender, SC1, NUTS3 county fixed effects and town size, with robust standard errors. The grouped indicators are not mutually adjusted because they overlap with the individual role indicators. HCSC1 is the standardized unweighted healthcare position-generator index.
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