Vaccine hesitancy and its correlates among religious personnel in Malatya, Türkiye: a cross-sectional study

Supplementary Material
Supplementary Table S1. Distribution, internal consistency, and intercorrelations of VHS scores (N = 533)
	Scale
	Items
	Possible range
	Observed range
	Mean (SD)
	Median (IQR)
	Cronbach’s α
	McDonald’s ω

	VHS-7 Lack of Confidence
	7
	7-35
	7-35
	20.62 (6.93)
	20 (16-24)
	0.938
	0.938

	VHS-3 Perceived Risks
	3
	3-15
	3-15
	9.98 (2.90)
	10 (8-12)
	0.703
	0.720

	VHS-10 Total score
	10
	10-50
	10-50
	30.60 (8.06)
	30 (25-35)
	0.874
	0.887


Spearman intercorrelations
	Scale
	VHS-7 Lack of Confidence
	VHS-3 Perceived Risks
	VHS-10 Total score

	VHS-3 Perceived Risks
	0.242 (<0.001)
	
	

	VHS-10 Total score
	0.937 (<0.001)
	0.525 (<0.001)
	


Note. Values are mean (SD), median (IQR), or Spearman’s ρ with p values in parentheses. All scale items were complete for N = 533. The seven confidence items were reverse-scored before summation. Higher scores indicate greater vaccine hesitancy; for VHS-7, higher scores specifically indicate lower vaccine confidence. Correlations involving VHS-10 are part-whole correlations because VHS-10 is the sum of VHS-7 and VHS-3. IQR, interquartile range; SD, standard deviation; VHS, Vaccine Hesitancy Scale.
Supplementary Table S2. Multivariable associations with VHS-3 Perceived Risks and VHS-10 Total scores (N = 533)
	Variable
	VHS-3 adjusted B (95% CI)
	p value
	VHS-10 adjusted B (95% CI)
	p value

	Age, per 10-year increase
	-0.05 (-0.39, 0.30)
	0.797
	-0.56 (-1.32, 0.21)
	0.153

	Female sex (ref: male)
	0.15 (-0.36, 0.65)
	0.563
	0.11 (-1.10, 1.33)
	0.857

	High school or lower (ref: university degree)
	0.22 (-0.98, 1.41)
	0.724
	-0.65 (-3.06, 1.77)
	0.600

	Postgraduate degree (ref: university degree)
	0.01 (-0.80, 0.82)
	0.981
	0.82 (-1.34, 2.98)
	0.458

	Has children (ref: no)
	-0.54 (-1.32, 0.24)
	0.171
	0.12 (-1.83, 2.07)
	0.905

	Any chronic disease (ref: no)
	0.32 (-0.31, 0.94)
	0.320
	-0.96 (-2.55, 0.63)
	0.237

	Current smoking (ref: no)
	0.18 (-0.58, 0.93)
	0.643
	0.06 (-1.60, 1.72)
	0.943

	Healthcare workers as vaccine-information source (ref: no)
	-0.43 (-1.11, 0.26)
	0.222
	0.40 (-1.15, 1.95)
	0.609

	Social media as vaccine-information source (ref: no)
	0.57 (-0.03, 1.18)
	0.064
	1.44 (0.06, 2.83)
	0.041

	Religious institutions as vaccine-information source (ref: no)
	0.04 (-0.89, 0.97)
	0.937
	-0.02 (-2.07, 2.03)
	0.983

	Family or friends as vaccine-information source (ref: no)
	-0.17 (-0.90, 0.56)
	0.648
	0.76 (-0.85, 2.37)
	0.356

	Television as vaccine-information source (ref: no)
	-0.80 (-1.47, -0.13)
	0.019
	-2.44 (-3.91, -0.98)
	0.001

	Has vaccine-related concerns (ref: no)
	1.34 (0.73, 1.95)
	<0.001
	6.11 (4.49, 7.72)
	<0.001

	Perceives T&CM as more reliable than vaccines (ref: no)
	0.33 (-0.18, 0.83)
	0.203
	3.40 (2.27, 4.53)
	<0.001

	Does not support vaccination information in religious talks (ref: supports)
	0.71 (0.20, 1.21)
	0.006
	3.60 (2.41, 4.79)
	<0.001

	COVID-19 nonvaccination (ref: vaccinated)
	0.51 (-0.06, 1.08)
	0.077
	3.18 (1.90, 4.47)
	<0.001

	More negative post-pandemic vaccination attitude (ref: positive or unchanged)
	0.64 (0.04, 1.25)
	0.037
	1.18 (-0.22, 2.59)
	0.098


Note. Values are adjusted unstandardized regression coefficients (B) with HC3-based 95% confidence intervals from separate multivariable linear models. All 17 prespecified predictor parameters entered in each model are shown; intercepts are not displayed. Occupation and years in service were excluded a priori because of their close relationships with sex and age, respectively. Adjusted R² values were 0.104 and 0.366 for VHS-3 and VHS-10, respectively. p values are two-sided and unadjusted for multiplicity. CI, confidence interval; T&CM, traditional and complementary medicine; VHS, Vaccine Hesitancy Scale.
Supplementary Table S3. Sensitivity analysis replacing sex with occupation in the VHS-7 model (N = 533)
	Variable
	Adjusted B (95% CI)
	p value

	Age, per 10-year increase
	-0.51 (-1.20, 0.19)
	0.151

	Qur’an course teacher (ref: other religious personnel)
	0.07 (-1.00, 1.14)
	0.897

	High school or lower (ref: university degree)
	-0.83 (-3.18, 1.51)
	0.486

	Postgraduate degree (ref: university degree)
	0.82 (-1.03, 2.68)
	0.384

	Has children (ref: no)
	0.67 (-1.06, 2.40)
	0.448

	Any chronic disease (ref: no)
	-1.28 (-2.70, 0.13)
	0.076

	Current smoking (ref: no)
	-0.08 (-1.52, 1.35)
	0.908

	Healthcare workers as vaccine-information source (ref: no)
	0.83 (-0.59, 2.25)
	0.250

	Social media as vaccine-information source (ref: no)
	0.86 (-0.32, 2.05)
	0.153

	Religious institutions as vaccine-information source (ref: no)
	-0.06 (-1.87, 1.76)
	0.952

	Family or friends as vaccine-information source (ref: no)
	0.92 (-0.53, 2.38)
	0.212

	Television as vaccine-information source (ref: no)
	-1.62 (-2.92, -0.32)
	0.015

	Has vaccine-related concerns (ref: no)
	4.76 (3.36, 6.16)
	<0.001

	Perceives T&CM as more reliable than vaccines (ref: no)
	3.07 (2.05, 4.09)
	<0.001

	Does not support vaccination information in religious talks (ref: supports)
	2.89 (1.82, 3.95)
	<0.001

	COVID-19 nonvaccination (ref: vaccinated)
	2.67 (1.56, 3.78)
	<0.001

	More negative post-pandemic vaccination attitude (ref: positive or unchanged)
	0.53 (-0.67, 1.72)
	0.390


Note. Values are adjusted unstandardized regression coefficients with HC3-based 95% confidence intervals. The model was identical to the primary model except that Qur’an course teacher replaced female sex; all 17 entered predictor parameters are shown. Adjusted R² = 0.328.
Supplementary Table S4. Full modified Poisson models for vaccination-related outcomes (N = 533)
	Variable
	Non-support, 350/533 (65.7%): aPR (95% CI)
	p
	Non-provision, 387/533 (72.6%): aPR (95% CI)
	p
	COVID-19 nonvaccination, 192/533 (36.0%): aPR (95% CI)
	p

	Age, per 10-year increase
	0.87 (0.80, 0.95)
	0.002
	0.92 (0.86, 1.00)
	0.038
	0.94 (0.82, 1.09)
	0.447

	Female sex (ref: male)
	1.04 (0.92, 1.17)
	0.559
	1.13 (1.02, 1.26)
	0.020
	1.15 (0.92, 1.44)
	0.212

	High school or lower (ref: university degree)
	1.01 (0.79, 1.30)
	0.929
	0.97 (0.75, 1.24)
	0.781
	1.32 (0.90, 1.93)
	0.162

	Postgraduate degree (ref: university degree)
	1.03 (0.85, 1.25)
	0.749
	0.82 (0.66, 1.01)
	0.064
	1.26 (0.97, 1.64)
	0.088

	Has children (ref: no)
	1.21 (0.99, 1.47)
	0.069
	0.98 (0.85, 1.13)
	0.741
	0.92 (0.67, 1.28)
	0.636

	Any chronic disease (ref: no)
	1.09 (0.91, 1.30)
	0.352
	0.90 (0.76, 1.07)
	0.220
	0.44 (0.28, 0.71)
	<0.001

	Current smoking (ref: no)
	1.09 (0.93, 1.28)
	0.308
	1.05 (0.91, 1.21)
	0.517
	0.78 (0.56, 1.09)
	0.142

	Healthcare workers as vaccine-information source (ref: no)
	1.06 (0.91, 1.24)
	0.456
	1.01 (0.89, 1.16)
	0.840
	0.97 (0.74, 1.27)
	0.825

	Social media as vaccine-information source (ref: no)
	1.00 (0.87, 1.14)
	0.954
	1.01 (0.90, 1.14)
	0.843
	1.32 (1.04, 1.67)
	0.024

	Religious institutions as vaccine-information source (ref: no)
	0.76 (0.61, 0.95)
	0.014
	0.83 (0.67, 1.03)
	0.092
	1.04 (0.73, 1.49)
	0.826

	Family or friends as vaccine-information source (ref: no)
	1.11 (0.96, 1.29)
	0.160
	1.10 (0.97, 1.25)
	0.126
	0.82 (0.62, 1.09)
	0.174

	Television as vaccine-information source (ref: no)
	1.19 (1.02, 1.39)
	0.027
	0.95 (0.81, 1.10)
	0.488
	0.95 (0.70, 1.30)
	0.760

	Perceives T&CM as more reliable than vaccines (ref: no)
	0.95 (0.84, 1.08)
	0.465
	1.00 (0.90, 1.12)
	0.999
	1.03 (0.80, 1.32)
	0.845

	Does not support vaccination information in religious talks (ref: supports)
	Not entered—modeled outcome
	—
	1.20 (1.05, 1.37)
	0.008
	1.54 (1.13, 2.09)
	0.006

	COVID-19 nonvaccination (ref: vaccinated)
	1.17 (1.04, 1.33)
	0.010
	1.13 (1.02, 1.24)
	0.021
	Not entered—modeled outcome
	—

	More negative post-pandemic vaccination attitude (ref: positive or unchanged)
	0.99 (0.86, 1.14)
	0.881
	1.02 (0.90, 1.15)
	0.780
	0.95 (0.74, 1.22)
	0.697

	VHS-7 Lack of Confidence, per 5-point increase
	1.14 (1.09, 1.19)
	<0.001
	1.03 (0.99, 1.07)
	0.165
	1.24 (1.14, 1.34)
	<0.001

	VHS-3 Perceived Risks, per 1-point increase
	1.02 (1.01, 1.04)
	0.012
	1.01 (0.99, 1.03)
	0.393
	1.03 (1.00, 1.07)
	0.073


Note. Values are adjusted prevalence ratios (aPRs) with HC0-type robust sandwich 95% confidence intervals from modified Poisson models with a log link. All prespecified variables entered in each model are shown; intercepts are not displayed. Variables defining a modeled outcome were not entered and are identified in the corresponding cells. VHS-7 and VHS-3 estimates are per 5-point and 1-point increase, respectively. The non-provision model’s age estimate has an exact upper confidence limit of 0.9956 and is therefore displayed as 1.00 under conventional two-decimal rounding. p values are two-sided, unadjusted for multiplicity, and should be interpreted as secondary or exploratory. aPR, adjusted prevalence ratio; CI, confidence interval; T&CM, traditional and complementary medicine; VHS, Vaccine Hesitancy Scale.
Supplementary Table S5. Sensitivity analyses replacing sex with occupation in modified Poisson models (N = 533)
	Variable
	Non-support: aPR (95% CI)
	p
	Non-provision: aPR (95% CI)
	p
	COVID-19 nonvaccination: aPR (95% CI)
	p

	Age, per 10-year increase
	0.87 (0.80, 0.95)
	0.002
	0.92 (0.86, 0.99)
	0.036
	0.94 (0.81, 1.09)
	0.431

	Qur’an course teacher (ref: other religious personnel)
	1.04 (0.92, 1.18)
	0.491
	1.15 (1.04, 1.27)
	0.008
	1.15 (0.93, 1.44)
	0.199

	High school or lower (ref: university degree)
	1.01 (0.79, 1.30)
	0.936
	0.96 (0.75, 1.23)
	0.739
	1.31 (0.89, 1.91)
	0.168

	Postgraduate degree (ref: university degree)
	1.03 (0.86, 1.24)
	0.745
	0.81 (0.66, 1.01)
	0.063
	1.25 (0.96, 1.62)
	0.096

	Has children (ref: no)
	1.20 (0.98, 1.47)
	0.071
	0.97 (0.84, 1.12)
	0.697
	0.92 (0.66, 1.28)
	0.618

	Any chronic disease (ref: no)
	1.09 (0.91, 1.30)
	0.355
	0.90 (0.75, 1.07)
	0.214
	0.44 (0.28, 0.71)
	<0.001

	Current smoking (ref: no)
	1.09 (0.93, 1.27)
	0.309
	1.04 (0.91, 1.20)
	0.559
	0.77 (0.56, 1.07)
	0.120

	Healthcare workers as vaccine-information source (ref: no)
	1.06 (0.91, 1.24)
	0.457
	1.01 (0.89, 1.16)
	0.835
	0.97 (0.74, 1.27)
	0.823

	Social media as vaccine-information source (ref: no)
	0.99 (0.87, 1.14)
	0.943
	1.01 (0.90, 1.13)
	0.880
	1.31 (1.03, 1.67)
	0.025

	Religious institutions as vaccine-information source (ref: no)
	0.76 (0.61, 0.95)
	0.014
	0.83 (0.67, 1.03)
	0.087
	1.04 (0.73, 1.49)
	0.833

	Family or friends as vaccine-information source (ref: no)
	1.11 (0.96, 1.29)
	0.152
	1.11 (0.98, 1.26)
	0.106
	0.83 (0.63, 1.10)
	0.192

	Television as vaccine-information source (ref: no)
	1.19 (1.02, 1.40)
	0.026
	0.95 (0.81, 1.11)
	0.524
	0.96 (0.70, 1.30)
	0.771

	Perceives T&CM as more reliable than vaccines (ref: no)
	0.95 (0.84, 1.08)
	0.461
	1.00 (0.89, 1.12)
	0.977
	1.02 (0.80, 1.31)
	0.858

	Does not support vaccination information in religious talks (ref: supports)
	—
	—
	1.20 (1.05, 1.37)
	0.008
	1.54 (1.13, 2.09)
	0.006

	COVID-19 nonvaccination (ref: vaccinated)
	1.17 (1.04, 1.32)
	0.010
	1.12 (1.02, 1.24)
	0.023
	—
	—

	More negative post-pandemic vaccination attitude (ref: positive or unchanged)
	0.99 (0.86, 1.13)
	0.885
	1.02 (0.90, 1.15)
	0.751
	0.96 (0.75, 1.22)
	0.724

	VHS-7 Lack of Confidence, per 5-point increase
	1.14 (1.09, 1.19)
	<0.001
	1.03 (0.99, 1.07)
	0.171
	1.24 (1.14, 1.34)
	<0.001

	VHS-3 Perceived Risks, per 1-point increase
	1.02 (1.01, 1.04)
	0.013
	1.01 (0.99, 1.03)
	0.408
	1.03 (1.00, 1.07)
	0.074


Note. Values are adjusted prevalence ratios with HC0-type robust sandwich 95% confidence intervals. Each model was identical to its primary counterpart except that Qur’an course teacher replaced female sex. All entered variables are displayed; outcome-defining variables were not entered. VHS-7 and VHS-3 estimates are per 5-point and 1-point increase, respectively. aPR, adjusted prevalence ratio; CI, confidence interval; T&CM, traditional and complementary medicine; VHS, Vaccine Hesitancy Scale.

Supplementary Table S6. Secondary modified Poisson model for vaccine-related concerns (N = 533)
	Variable
	Adjusted prevalence ratio (95% CI)
	p value

	Age, per 10-year increase
	1.00 (0.94, 1.06)
	0.958

	Female sex (ref: male)
	1.03 (0.96, 1.11)
	0.391

	High school or lower (ref: university degree)
	0.99 (0.83, 1.19)
	0.933

	Postgraduate degree (ref: university degree)
	1.00 (0.88, 1.14)
	0.985

	Has children (ref: no)
	1.08 (0.94, 1.24)
	0.290

	Any chronic disease (ref: no)
	1.13 (1.03, 1.24)
	0.012

	Current smoking (ref: no)
	1.02 (0.92, 1.14)
	0.643

	Healthcare workers as vaccine-information source (ref: no)
	0.93 (0.85, 1.02)
	0.137

	Social media as vaccine-information source (ref: no)
	0.97 (0.89, 1.06)
	0.515

	Religious institutions as vaccine-information source (ref: no)
	1.11 (1.00, 1.23)
	0.050

	Family or friends as vaccine-information source (ref: no)
	1.01 (0.92, 1.11)
	0.806

	Television as vaccine-information source (ref: no)
	1.02 (0.92, 1.14)
	0.658

	Perceives T&CM as more reliable than vaccines (ref: no)
	1.12 (1.03, 1.22)
	0.010

	More negative post-pandemic vaccination attitude (ref: positive or unchanged)
	1.19 (1.07, 1.32)
	0.001

	VHS-7 Lack of Confidence, per 5-point increase
	1.11 (1.07, 1.15)
	<0.001

	Does not support vaccination information in religious talks (ref: supports)
	1.02 (0.93, 1.13)
	0.668

	Does not provide vaccine-related advice (ref: provides advice)
	1.18 (1.07, 1.31)
	0.001

	COVID-19 nonvaccination (ref: vaccinated)
	1.04 (0.97, 1.12)
	0.261


Note. Vaccine-related concerns were reported by 436 participants (81.8%). Values are adjusted prevalence ratios with HC0-type robust sandwich 95% confidence intervals from a modified Poisson model with a log link. All 18 predictor parameters entered in the model are shown; the intercept is not displayed. VHS-7 is scaled per 5-point increase. VHS-3 was not included in this secondary model. p values are two-sided and unadjusted for multiplicity. CI, confidence interval; T&CM, traditional and complementary medicine; VHS, Vaccine Hesitancy Scale.
Supplementary Table S7. Sensitivity analysis replacing sex with occupation in the childhood-vaccination Firth model (N = 464)
	Variable
	Univariable OR (95% CI)
	p value
	Adjusted OR (95% CI)
	p value

	Age, per 10-year increase
	0.32 (0.18, 0.55)
	<0.001
	0.42 (0.21, 0.83)
	0.011

	Qur’an course teacher (ref: other religious personnel)
	0.90 (0.43, 1.80)
	0.762
	0.66 (0.28, 1.53)
	0.335

	High school or lower (ref: university or higher)
	2.98 (0.75, 9.12)
	0.112
	2.21 (0.37, 11.69)
	0.371

	Any chronic disease (ref: no)
	0.20 (0.02, 0.76)
	0.014
	0.56 (0.06, 2.81)
	0.520

	Social media as vaccine-information source (ref: no)
	2.77 (1.38, 5.70)
	0.004
	2.49 (1.10, 5.82)
	0.028

	COVID-19 nonvaccination (ref: vaccinated)
	11.82 (5.01, 33.55)
	<0.001
	4.85 (1.82, 15.03)
	0.001

	Does not support vaccination information in religious talks (ref: supports)
	4.98 (1.84, 18.60)
	<0.001
	1.31 (0.39, 5.68)
	0.680

	VHS-7 Lack of Confidence, per 5-point increase
	2.77 (2.06, 3.82)
	<0.001
	2.16 (1.56, 3.09)
	<0.001

	VHS-3 Perceived Risks, per 1-point increase
	1.05 (0.94, 1.19)
	0.383
	0.96 (0.85, 1.08)
	0.472


Note. Among 464 participants with children and complete outcome data, 34 reported nonreceipt of at least one childhood vaccination. Values are odds ratios with profile penalized-likelihood 95% confidence intervals; p values are from penalized likelihood-ratio tests. The model was identical to the primary Firth model except that Qur’an course teacher replaced female sex; all nine entered predictor parameters are shown. Because sex and occupational group were strongly associated (φ = 0.927), the occupational-group coefficient should not be interpreted as an independent occupational effect. Findings are exploratory and p values are unadjusted for multiplicity. CI, confidence interval; OR, odds ratio; VHS, Vaccine Hesitancy Scale.
Supplementary Figure S1. Vaccine-information sources reported by religious personnel (N = 533)
[image: ]
Note. Bars show the percentage of participants reporting each vaccine-information source. Participants could select more than one source; therefore, percentages do not sum to 100%.

Supplementary Figure S2. Item-level response distributions for the Turkish adult version of the 10-item Vaccine Hesitancy Scale (N = 533).
[image: ]
Note. Items are ordered within each subscale according to the combined proportion of “strongly agree” and “agree” responses. The instrument was administered in Turkish, and English translations of the items are presented. The seven Lack of Confidence items are reverse-scored when calculating the scale score. Percentages may not sum to 100% because of rounding. Scale source: Çelik et al. [14].
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