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TABLE ST1. Definitions of confounding factors (Dawes et al. 2014a) 

Factor Levels Definition 
Sex Male/Female Self-reported 
Age band 5-year bands in the 40–69 

years old range 
Calculated using self-reported age 

Material deprivation status Score 1 to 5 (from low to 
high material deprivation) 

National quintiles for the Townsend deprivation 
index score calculated using the national census 
output areas for the participant’s postcode 
immediately before joining the UK Biobank 

Ethnicity White/Non-White Self-reported ethnic background 
Moderate exercise Yes/No Self-reported moderate physical activity of 

>10 min on the day before assessment 
Hypertension Yes/No Self-reported hypertension or measured systolic 

blood pressure >140 mm Hg and diastolic blood 
pressure >90 mm Hg 

High cholesterol Yes/No Self-reported high cholesterol or taking 
medication for high cholesterol 

Cardiovascular disease Yes/No Self-reported angina, heart attack, heart failure, 
stroke, transient ischemic attack, intermittent 
claudication, arterial embolism, or deep venous 
thrombosis 

Diabetes Yes/No Self-reported diabetes type 1 or 2 or taking 
insulin for diabetes 

Smoking status Current/Former/Never Self-reported tobacco consumption 
Drinking status Current/Former/Never Self-reported alcohol consumption 
Ototoxic medication use Yes/No Self-reported daily/weekly or monthly use of 

ototoxic medications (loop diuretics, 
aminoglycoside antibiotics, quinine derivatives, 
non-steroidal anti-inflammatories, and 
salicylates) 

Occupational noise exposure Yes/No Self-reports of working in a noisy place where 
one had to shout to be heard 

Loud music exposure Yes/No Self-reports of listening to music for >3 h/week 
at volumes where one needs to shout to be 
heard or to hear others 

Body mass index (BMI) Continuous Weight in kilograms/(Height in metres)2 
Pulse Wave Arterial 
Stiffness Index (PWASI) 

Continuous Time between peaks on the infrared finger 
pulse measurement/Height 
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Validation of self-reported deafness in one ear 

Participants in the SRTN/− group reported that they could hear only in their better ear which 

indicated deafness in the worse ear. Therefore, speech reception thresholds (SRTs) in noise 

on the UK Biobank Digit Triplets Test (DTT) were measured only for the better ear in that 

group. The better ear SRTs were indicative of normal hearing based on the cut-off criteria 

derived from the UK Biobank DTT normative data in young, normally hearing adults (Dawes 

2013; Dawes et al. 2014b). To substantiate self-reports about the inability to hear in the worse 

ear, self-reported difficulties following conversations in noise in the SRTN/− group were 

compared to those reported by a group of participants with SRTs indicating high levels of 

hearing impairment in the worse ear. The comparator group, SRTN/I, included participants 

who performed the DTT for both ears and had SRTs indicative of normal hearing in the better 

ear (< −5.5 dB SNR) and impaired hearing in the worse ear (≥ −5.5 dB SNR). Participants 

with the poorest possible SRT of +8 dB SNR in the worse ear, potentially attributable to non-

compliance or equipment failure, were excluded (Pierzycki et al. 2016). Responses to the 

question “Do you find it difficult to follow a conversation if there is background noise (such 

as TV, radio, children playing)” in the UK Biobank questionnaire were used as the most 

relevant outcome for comparison of groups defined using a measure of speech perception in 

noise (i.e. DTT SRT). Table ST2 shows participant characteristics in the SRTN/I and SRTN/– 

groups. Table ST3 and Fig. SF1 show the proportions of difficulties following conversations 

in noise reported in both groups. The worse ear SRT in the SRTN/I group was presented in 2-

dB-SNR bands for consistency with the normative DTT cut-off criteria (Dawes et al. 2014b), 

and to ensure the inclusion of sufficient number of participants across different levels of 

speech perception ability. Proportions of participants reporting difficulties following 

conversations in noise in the SRTN/I group increased with the increase of the SRT scores in 

the worse ear up to about –1.5 dB SNR indicating ‘poor’ hearing (Dawes et al. 2014b). The 

proportions reported for worse ear SRT scores larger than –1.5 dB SNR up to the poorest 
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SRT score of +7.75 dB SNR were similar (about 55% on average). About 83% of participants 

in the SRTN/– group reported having difficulty following conversations in noise. This 

proportion was significantly higher than the proportions found in the SRTN/I group, including 

those from participants with the highest SRT scores in their worse ear. 

TABLE ST2. Characteristics of participants in the SRTN/I and SRTN/– groups. 

Characteristic SRTN/I SRTN/− 
Total participants  (44,535)  (861) 
Male sex 45 (20,154) 43 (374) 
Age band     

40-44 8 (3,662) 6 (53) 
45-49 10 (4,560) 8 (68) 
50-54 13 (5,844) 13 (113) 
55-59 17 (7,485) 17 (150) 
60-64 28 (12,330) 28 (240) 
65-69 24 (10,654) 28 (237) 

Material deprivation     
Quintile 1 36 (16,008) 33 (281) 
Quintile 2 22 (9,656) 21 (181) 
Quintile 3 18 (7,806) 18 (157) 
Quintile 4 16 (7,170) 18 (151) 
Quintile 5 9 (3,817) 10 (89) 
Missing (count) — (78) — (2) 

     
Better ear SRT in dB Mean SD Mean SD 

40-44 –7.31 (0.99) –7.14 (1.07) 
45-49 –7.25 (0.96) –7.38 (1.02) 
50-54 –7.23 (0.97) –7.13 (0.93) 
55-59 –7.16 (0.95) –6.99 (0.84) 
60-64 –7.08 (0.92) –7.01 (0.95) 
65-69 –7.02 (0.89) –6.78 (0.73) 

Worse ear SRT in dB *     
40-44 –4.75 (1.09) — — 
45-49 –4.73 (1.15) — — 
50-54 –4.65 (1.25) — — 
55–59 –4.67 (1.20) — — 
60–64 –4.57 (1.30) — — 
65–69 –4.47 (1.35) — — 

Data are percentages (counts) unless stated otherwise (% excluding missing data). 
* Worse ear SRTs were not available if only one ear was tested (SRTN/− group). 
I, impaired; N, normal SD, standard deviation; SRT, speech reception threshold. 
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TABLE ST3. Proportions of reported difficulty following conversations in noise. 

Worse ear SRT band (dB SNR) N % (95% CI) 
[–5.5, –3.5) 13,985 38 (38 to 39) 
[–3.5, –1.5) 2,349 44 (42 to 45) 
[–1.5, 0.5) 417 52 (48 to 55) 
[0.5, 2.5) 129 58 (52 to 64) 
[2.5, 4.5) 59 54 (45 to 63) 
[4.5, 6.5) 29 56 (42 to 68) 
[6.5, 8.0) 36 54 (42 to 65) 
CI, confidence interval; SRT, speech reception threshold. 

 

 

Figure SF1. Self-reported difficulties following conversations in noise in the SRTN/I group. 

Error bars show 95% confidence intervals for the proportions. The solid and dashed 

horizontal lines indicate the proportion and the 95% confidence interval reported in the 

SRTN/− group. The inset indicates the number of participants in each worse ear SRT band. 
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Missing data and complete case analysis 

Table ST4 lists the proportions of missing data for the outcome and confounder variables 

used in the regression models. Complete case analyses for the group data suggested an effect 

of the loss of data in the variable ‘moderate exercise’ when comparing unilaterally impaired 

and normal hearing groups. However, removal of that variable from the complete case 

models did not change the findings compared to those from the imputed dataset, apart from 

the effect on ‘dissatisfaction with health’ which ceased to be statistically significant (cf. Table 

3). The confounder ‘moderate exercise’ was included in the final models due to its known 

significant association with health, well-being and hearing impairment (Dawes et al. 2014a), 

and potential influence on data missingness in other variables included in the models. 

TABLE ST4. Proportions of missing data in outcome and confounder variables. 

Model variable N % * 
Depressed 4637 4.07 
In poor health 367 0.32 
Dissatisfied with health 574 0.50 
Lonely 1797 1.58 
Unhappy 662 0.58 
Has difficulty following conversations in noise 2802 2.46 
Has tinnitus 2291 2.01 
Age band 0 0.00 
Sex 0 0.00 
Material deprivation 173 0.15 
Ethnicity 426 0.37 
BMI 2513 2.21 
PWASI 1885 1.66 
Hypertension 0 0.00 
Cholesterol 0 0.00 
Cardiovascular disease 0 0.00 
Moderate exercise 38806 34.10 
Diabetes 0 0.00 
Smoking status 353 0.31 
Drinking status 73 0.06 
Occupational noise exposure 1009 0.89 
Loud music exposure 1662 1.46 
Ototoxic medication use 0 0.00 
* Percentage of the 113804 participants included in the study. 
BMI, Body Mass Index; PWASI, Pulse Wave Arterial Stiffness Index. 
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Hearing aid use 

All participants completing the UK Biobank touchscreen questionnaire were asked the 

question “Do you use a hearing aid most of the time?”. Information on hearing aid use did not 

indicate which ear was aided or the type of hearing aid; e.g. whether participants used a 

specialised hearing aid system such as a contralateral routing of signals (CROS) hearing aid 

or a bone-anchored hearing aid (BAHA). However, self-reported hearing aid use was 

analysed and compared between the SRTN/− and SRTI/I groups to establish whether seeking 

help for hearing-related problems would be more likely with unilateral than with a bilateral, 

symmetric form of hearing impairment. About 19% of participants in the SRTN/− group 

reported using hearing aids compared to about 8% reported in the SRTI/I group. Logistic 

regression models controlling for age-band, sex, their interaction and the same health and 

lifestyle factors included in the main analyses (see Methods section) showed that participants 

in the SRTN/– group were significantly more likely to use hearing aids than those in the SRTI/I 

group (odds ratio 2.86, 95% confidence interval 2.37 to 3.45; p < 0.001). The risk associated 

with hearing aid use in the SRTN/– group was about 133% higher (relative risk 2.33, 95% 

confidence interval 1.99 to 2.71) compared to the absolute risk in the SRTI/I group (0.02, 95% 

confidence interval 0.02 to 0.02).  
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TABLE ST5. Model output: outcome ‘Depressed’, comparator SRTN/N. 

Model variable Estimate SE z value df p value 
Intercept –3.035 0.117 –26.02 8837.94 <0.001 
Group (SRTN/N *)      

SRTI/I 0.413 0.037 11.19 20156.07 <0.001 
SRTN/– 0.172 0.152 1.13 32590.02 0.258 

Age (Age band 1, 40–44 years old)      

Age band 2 (45–49) –0.085 0.073 –1.16 39719.76 0.245 
Age band 3 (50–54) –0.152 0.073 –2.08 42047.25 0.037 
Age band 4 (55–59) –0.399 0.075 –5.29 37134.07 <0.001 
Age band 5 (60–64) –0.818 0.077 –10.56 34001.59 <0.001 
Age band 6 (65–69) –1.160 0.091 –12.81 22164.43 <0.001 

Sex (male) 0.182 0.072 2.54 38437.57 0.011 
Material deprivation      

(Quintile 1, least deprived)      

Quintile 2 0.101 0.042 2.39 35686.22 0.017 
Quintile 3 0.257 0.042 6.08 40801.57 <0.001 
Quintile 4 0.460 0.042 11.07 32392.85 <0.001 
Quintile 5 (most deprived) 0.638 0.049 13.14 25022.46 <0.001 

Ethnicity white (non–white) –0.711 0.042 –16.75 13323.67 <0.001 
Higher BMI (continuous) 0.025 0.003 9.22 16976.48 <0.001 
Higher PWASI (continuous) 0.002 0.003 0.56 36618.59 0.578 
Hypertension (no) –0.031 0.031 –1.01 35009.24 0.312 
Cholesterol high (no) 0.147 0.042 3.48 23571.01 <0.001 
Cardiovascular disease (no) 0.293 0.048 6.16 43171.64 <0.001 
Moderate exercise (no) –0.282 0.040 –7.08 404.69 <0.001 
Diabetes (no) 0.163 0.059 2.75 16391.21 0.006 
Smoking status (never smoker)      

Smoker former –0.057 0.033 –1.72 30952.80 0.086 
Smoker current 0.468 0.041 11.47 16082.11 <0.001 

Drinking status (never drinker)      

Drinker former 0.185 0.078 2.38 19950.08 0.017 
Drinker current –0.325 0.057 –5.68 14668.67 <0.001 

Occupational noise exposure (no) 0.356 0.034 10.45 16224.25 <0.001 
Loud music exposure (no) 0.234 0.039 6.07 12583.91 <0.001 
Ototoxic medication use (no) 0.467 0.029 15.94 24253.23 <0.001 
Age band–sex interaction      

(Age band 1 x Male sex)      

Age band 2 x Female sex 0.153 0.096 1.59 42231.82 0.113 
Age band 3 x Female sex 0.201 0.095 2.12 38295.31 0.034 
Age band 4 x Female sex 0.168 0.098 1.72 37293.85 0.086 
Age band 5 x Female sex 0.228 0.099 2.31 32672.40 0.021 
Age band 6 x Female sex 0.295 0.114 2.58 24205.18 0.010 

* Reference levels for the corresponding predictor variables are shown in brackets. 
BMI, Body Mass Index; df, degrees of freedom; ‘I’, impaired; ‘N’, normal; PWASI, Pulse Wave Arterial 
Stiffness Index; SE, standard error; SRT, speech reception threshold. 
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TABLE ST6. Model output: outcome ‘In poor health’, comparator SRTN/N. 

Model variable Estimate SE z value df p value 
Intercept –3.728 0.070 –53.30 47046.48 <0.001 
Group (SRTN/N *)      

SRTI/I 0.253 0.021 12.28 103878.98 <0.001 
SRTN/– 0.299 0.080 3.76 95832.22 <0.001 

Age (Age band 1, 40–44 years old)      

Age band 2 (45–49) –0.107 0.041 –2.58 105229.38 0.010 
Age band 3 (50–54) –0.147 0.041 –3.60 105100.18 <0.001 
Age band 4 (55–59) –0.231 0.040 –5.74 107110.46 <0.001 
Age band 5 (60–64) –0.398 0.039 –10.24 101160.13 <0.001 
Age band 6 (65–69) –0.597 0.042 –14.25 104284.83 <0.001 

Sex (male) –0.103 0.043 –2.40 107202.10 0.016 
Material deprivation      

(Quintile 1, least deprived)      

Quintile 2 0.104 0.020 5.17 106364.22 <0.001 
Quintile 3 0.215 0.021 10.04 103263.00 <0.001 
Quintile 4 0.339 0.022 15.30 106334.32 <0.001 
Quintile 5 (most deprived) 0.486 0.029 16.96 99099.03 <0.001 

Ethnicity white (non–white) –0.183 0.029 –6.36 84075.46 <0.001 
Higher BMI (continuous) 0.093 0.002 57.59 58748.12 <0.001 
Higher PWASI (continuous) 0.016 0.002 6.64 63749.06 <0.001 
Hypertension (no) 0.168 0.016 10.34 104187.90 <0.001 
Cholesterol high (no) 0.377 0.021 18.23 106026.78 <0.001 
Cardiovascular disease (no) 0.749 0.026 29.16 102320.76 <0.001 
Moderate exercise (no) –0.344 0.020 –16.77 560.86 <0.001 
Diabetes (no) 0.736 0.033 22.34 98952.97 <0.001 
Smoking status (never smoker)      

Smoker former 0.111 0.017 6.71 102761.07 <0.001 
Smoker current 0.704 0.024 29.68 96202.81 <0.001 

Drinking status (never drinker)      

Drinker former 0.252 0.050 5.06 94981.51 <0.001 
Drinker current –0.345 0.036 –9.62 91492.78 <0.001 

Occupational noise exposure (no) 0.350 0.018 19.37 60304.65 <0.001 
Loud music exposure (no) 0.174 0.022 7.94 59411.69 <0.001 
Ototoxic medication use (no) 0.563 0.015 37.21 107517.18 <0.001 
Age band–sex interaction      

(Age band 1 x Male sex)      

Age band 2 x Female sex 0.146 0.058 2.53 107155.95 0.011 
Age band 3 x Female sex 0.104 0.056 1.85 109371.29 0.064 
Age band 4 x Female sex 0.104 0.055 1.90 109553.74 0.058 
Age band 5 x Female sex 0.119 0.052 2.27 108409.08 0.023 
Age band 6 x Female sex 0.261 0.056 4.69 108321.45 <0.001 

* Reference levels for the corresponding predictor variables are shown in brackets. 
BMI, Body Mass Index; df, degrees of freedom; ‘I’, impaired; ‘N’, normal; PWASI, Pulse Wave Arterial 
Stiffness Index; SE, standard error; SRT, speech reception threshold. 
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TABLE ST7. Model output: outcome ‘Dissatisfied with health’, comparator SRTN/N. 

Model variable Estimate SE z value df p value 
Intercept –4.531 0.083 –54.33 39860.62 <0.001 
Group (SRTN/N *)      

SRTI/I 0.190 0.026 7.38 82887.88 <0.001 
SRTN/– 0.195 0.099 1.98 70178.78 0.048 

Age (Age band 1, 40–44 years old)      

Age band 2 (45–49) –0.110 0.051 –2.16 94361.55 0.031 
Age band 3 (50–54) –0.240 0.051 –4.74 99881.95 <0.001 
Age band 4 (55–59) –0.349 0.050 –6.97 102525.63 <0.001 
Age band 5 (60–64) –0.668 0.049 –13.55 102442.08 <0.001 
Age band 6 (65–69) –0.929 0.054 –17.12 101884.12 <0.001 

Sex (male) –0.025 0.052 –0.47 101137.28 0.637 
Material deprivation      

(Quintile 1, least deprived)      

Quintile 2 0.036 0.026 1.40 95058.98 0.162 
Quintile 3 0.118 0.027 4.32 96200.77 <0.001 
Quintile 4 0.274 0.027 9.95 99292.05 <0.001 
Quintile 5 (most deprived) 0.342 0.034 9.95 76592.44 <0.001 

Ethnicity white (non–white) –0.102 0.035 –2.95 59719.27 0.003 
Higher BMI (continuous) 0.091 0.002 49.08 31784.85 <0.001 
Higher PWASI (continuous) 0.008 0.003 2.97 47342.76 0.003 
Hypertension (no) 0.102 0.021 4.92 99709.32 <0.001 
Cholesterol high (no) 0.270 0.026 10.37 96066.63 <0.001 
Cardiovascular disease (no) 0.640 0.029 21.74 91905.52 <0.001 
Moderate exercise (no) –0.358 0.025 –14.54 646.88 <0.001 
Diabetes (no) 0.550 0.036 15.31 84062.13 <0.001 
Smoking status (never smoker)      

Smoker former 0.092 0.021 4.37 92018.90 <0.001 
Smoker current 0.459 0.029 15.84 87738.12 <0.001 

Drinking status (never drinker)      

Drinker former 0.415 0.058 7.16 68403.69 <0.001 
Drinker current –0.206 0.044 –4.70 56040.32 <0.001 

Occupational noise exposure (no) 0.190 0.023 8.40 75299.89 <0.001 
Loud music exposure (no) 0.253 0.026 9.59 57439.02 <0.001 
Ototoxic medication use (no) 0.611 0.019 31.68 98253.69 <0.001 
Age band–sex interaction      

(Age band 1 x Male sex)      

Age band 2 x Female sex 0.232 0.070 3.33 94887.50 <0.001 
Age band 3 x Female sex 0.206 0.069 2.99 104390.06 0.003 
Age band 4 x Female sex 0.225 0.068 3.32 102176.01 <0.001 
Age band 5 x Female sex 0.262 0.065 4.00 105022.00 <0.001 
Age band 6 x Female sex 0.403 0.071 5.68 101941.31 <0.001 

* Reference levels for the corresponding predictor variables are shown in brackets. 
BMI, Body Mass Index; df, degrees of freedom; ‘I’, impaired; ‘N’, normal; PWASI, Pulse Wave Arterial 
Stiffness Index; SE, standard error; SRT, speech reception threshold. 
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TABLE ST8. Model output: outcome ‘Lonely’, comparator SRTN/N. 

Model variable Estimate SE z value df p value 
Intercept –2.455 0.074 –33.21 29496.03 <0.001 
Group (SRTN/N *)      

SRTI/I 0.182 0.022 8.16 71708.40 <0.001 
SRTN/– 0.243 0.085 2.87 87762.99 0.004 

Age (Age band 1, 40–44 years old)      

Age band 2 (45–49) –0.024 0.046 –0.52 85200.93 0.606 
Age band 3 (50–54) –0.061 0.046 –1.34 79393.11 0.179 
Age band 4 (55–59) –0.203 0.046 –4.43 71502.06 <0.001 
Age band 5 (60–64) –0.382 0.045 –8.58 82564.24 <0.001 
Age band 6 (65–69) –0.635 0.050 –12.76 73587.80 <0.001 

Sex (male) 0.341 0.045 7.57 72779.85 <0.001 
Material deprivation      

(Quintile 1, least deprived)      

Quintile 2 0.126 0.022 5.70 85452.24 <0.001 
Quintile 3 0.253 0.023 10.91 67661.26 <0.001 
Quintile 4 0.401 0.024 16.97 76928.64 <0.001 
Quintile 5 (most deprived) 0.624 0.030 21.10 71842.44 <0.001 

Ethnicity white (non–white) –0.138 0.030 –4.59 69912.12 <0.001 
Higher BMI (continuous) 0.024 0.002 14.70 39371.74 <0.001 
Higher PWASI (continuous) 0.003 0.002 1.14 7247.40 0.256 
Hypertension (no) –0.080 0.017 –4.60 73208.60 <0.001 
Cholesterol high (no) –0.012 0.024 –0.49 82063.86 0.627 
Cardiovascular disease (no) 0.213 0.029 7.34 85018.40 <0.001 
Moderate exercise (no) –0.164 0.022 –7.52 582.28 <0.001 
Diabetes (no) 0.216 0.037 5.90 77447.90 <0.001 
Smoking status (never smoker)      

Smoker former –0.010 0.018 –0.57 78608.53 0.571 
Smoker current 0.396 0.025 15.80 76211.84 <0.001 

Drinking status (never drinker)      

Drinker former 0.290 0.053 5.49 57485.99 <0.001 
Drinker current –0.025 0.039 –0.63 59997.58 0.525 

Occupational noise exposure (no) 0.254 0.020 12.66 52205.51 <0.001 
Loud music exposure (no) 0.222 0.023 9.54 42316.77 <0.001 
Ototoxic medication use (no) 0.302 0.016 18.37 92558.25 <0.001 
Age band–sex interaction      

(Age band 1 x Male sex)      

Age band 2 x Female sex 0.065 0.060 1.07 83196.99 0.282 
Age band 3 x Female sex 0.099 0.059 1.67 83100.74 0.095 
Age band 4 x Female sex 0.166 0.059 2.84 73120.59 0.005 
Age band 5 x Female sex 0.219 0.056 3.90 82121.01 <0.001 
Age band 6 x Female sex 0.389 0.062 6.30 75147.05 <0.001 

* Reference levels for the corresponding predictor variables are shown in brackets. 
BMI, Body Mass Index; df, degrees of freedom; ‘I’, impaired; ‘N’, normal; PWASI, Pulse Wave Arterial 
Stiffness Index; SE, standard error; SRT, speech reception threshold. 
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TABLE ST9. Model output: outcome ‘Unhappy’, comparator SRTN/N. 

Model variable Estimate SE z value df p value 
Intercept –2.889 0.126 –22.95 51425.11 <0.001 
Group (SRTN/N *)      

SRTI/I 0.176 0.041 4.30 80023.35 <0.001 
SRTN/– –0.046 0.171 –0.27 94825.85 0.787 

Age (Age band 1, 40–44 years old)      

Age band 2 (45–49) 0.102 0.068 1.49 98298.99 0.135 
Age band 3 (50–54) 0.039 0.069 0.56 95301.96 0.575 
Age band 4 (55–59) –0.226 0.071 –3.16 97523.32 0.002 
Age band 5 (60–64) –0.615 0.073 –8.40 96547.21 <0.001 
Age band 6 (65–69) –1.103 0.090 –12.32 104571.39 <0.001 

Sex (male) –0.210 0.074 –2.84 95297.40 0.005 
Material deprivation      

(Quintile 1, least deprived)      

Quintile 2 0.074 0.042 1.75 99676.27 0.080 
Quintile 3 0.322 0.042 7.71 93093.15 <0.001 
Quintile 4 0.481 0.042 11.48 84600.97 <0.001 
Quintile 5 (most deprived) 0.556 0.051 10.86 83142.66 <0.001 

Ethnicity white (non–white) –0.015 0.051 –0.29 62793.84 0.771 
Higher BMI (continuous) 0.006 0.003 2.06 35663.97 0.040 
Higher PWASI (continuous) –0.002 0.004 –0.42 63770.56 0.671 
Hypertension (no) –0.122 0.031 –3.91 86108.58 <0.001 
Cholesterol high (no) 0.085 0.044 1.93 86633.62 0.054 
Cardiovascular disease (no) 0.192 0.052 3.71 94985.99 <0.001 
Moderate exercise (no) –0.327 0.036 –9.15 905.14 <0.001 
Diabetes (no) 0.239 0.063 3.80 83085.22 <0.001 
Smoking status (never smoker)      

Smoker former 0.048 0.033 1.45 83730.51 0.146 
Smoker current 0.412 0.042 9.88 84513.54 <0.001 

Drinking status (never drinker)      

Drinker former 0.354 0.087 4.08 55994.48 <0.001 
Drinker current –0.205 0.068 –3.02 60371.91 0.003 

Occupational noise exposure (no) –0.006 0.035 –0.17 76420.57 0.867 
Loud music exposure (no) 0.362 0.037 9.71 52563.82 <0.001 
Ototoxic medication use (no) 0.295 0.030 9.97 98926.30 <0.001 
Age band–sex interaction      

(Age band 1 x Male sex)      

Age band 2 x Female sex 0.091 0.096 0.94 96815.56 0.348 
Age band 3 x Female sex 0.061 0.096 0.64 97838.97 0.525 
Age band 4 x Female sex 0.029 0.099 0.29 94903.63 0.770 
Age band 5 x Female sex 0.090 0.100 0.90 96194.57 0.367 
Age band 6 x Female sex 0.326 0.119 2.72 101178.74 0.006 

* Reference levels for the corresponding predictor variables are shown in brackets. 
BMI, Body Mass Index; df, degrees of freedom; ‘I’, impaired; ‘N’, normal; PWASI, Pulse Wave Arterial 
Stiffness Index; SE, standard error; SRT, speech reception threshold. 
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TABLE ST10. Model output: outcome ‘Has difficulty following conversations in noise’, 
comparator SRTN/N. 

Model variable Estimate SE z value df p value 
Intercept –2.089 0.067 –31.39 33753.81 <0.001 
Group (SRTN/N *)      

SRTI/I 0.685 0.018 37.70 77010.37 <0.001 
SRTN/– 2.362 0.094 25.20 98284.75 <0.001 

Age (Age band 1, 40–44 years old)      

Age band 2 (45–49) 0.324 0.041 7.99 66642.59 <0.001 
Age band 3 (50–54) 0.494 0.039 12.50 77172.09 <0.001 
Age band 4 (55–59) 0.686 0.039 17.75 67916.64 <0.001 
Age band 5 (60–64) 0.830 0.037 22.39 74886.38 <0.001 
Age band 6 (65–69) 1.012 0.039 25.81 72395.42 <0.001 

Sex (male) –0.011 0.043 –0.26 69261.72 0.795 
Material deprivation      

(Quintile 1, least deprived)      

Quintile 2 –0.015 0.018 –0.87 76487.18 0.383 
Quintile 3 –0.012 0.019 –0.65 76160.01 0.518 
Quintile 4 –0.022 0.020 –1.07 78312.17 0.282 
Quintile 5 (most deprived) –0.006 0.027 –0.20 64733.28 0.838 

Ethnicity white (non–white) 0.294 0.029 10.24 55848.09 <0.001 
Higher BMI (continuous) 0.008 0.001 5.20 35893.94 <0.001 
Higher PWASI (continuous) 0.005 0.002 2.66 23272.72 0.008 
Hypertension (no) –0.097 0.014 –6.71 74329.24 <0.001 
Cholesterol high (no) 0.022 0.019 1.14 70065.65 0.254 
Cardiovascular disease (no) 0.108 0.025 4.35 69892.82 <0.001 
Moderate exercise (no) –0.088 0.017 –5.11 989.23 <0.001 
Diabetes (no) 0.000 0.032 0.00 78021.17 0.996 
Smoking status (never smoker)      

Smoker former 0.109 0.015 7.53 70452.05 <0.001 
Smoker current 0.012 0.023 0.52 58204.93 0.604 

Drinking status (never drinker)      

Drinker former 0.179 0.048 3.71 58539.54 <0.001 
Drinker current 0.097 0.035 2.77 49109.33 0.006 

Occupational noise exposure (no) 0.527 0.016 32.39 54333.72 <0.001 
Loud music exposure (no) 0.497 0.020 24.90 46004.08 <0.001 
Ototoxic medication use (no) 0.153 0.014 10.94 63756.24 <0.001 
Age band–sex interaction      

(Age band 1 x Male sex)      

Age band 2 x Female sex –0.106 0.056 –1.89 74170.59 0.058 
Age band 3 x Female sex –0.112 0.054 –2.08 71064.92 0.038 
Age band 4 x Female sex –0.253 0.053 –4.81 69784.80 <0.001 
Age band 5 x Female sex –0.280 0.050 –5.62 71891.74 <0.001 
Age band 6 x Female sex –0.418 0.052 –7.97 69867.59 <0.001 

* Reference levels for the corresponding predictor variables are shown in brackets. 
BMI, Body Mass Index; df, degrees of freedom; ‘I’, impaired; ‘N’, normal; PWASI, Pulse Wave Arterial 
Stiffness Index; SE, standard error; SRT, speech reception threshold. 
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TABLE ST11. Model output: outcome ‘Has tinnitus’, comparator SRTN/N. 

Model variable Estimate SE z value df p value 
Intercept –2.642 0.085 –31.26 33411.84 <0.001 
Group (SRTN/N *)      

SRTI/I 0.417 0.022 19.17 58849.67 <0.001 
SRTN/– 1.397 0.072 19.45 74373.72 <0.001 

Age (Age band 1, 40–44 years old)      

Age band 2 (45–49) 0.207 0.054 3.83 51468.65 <0.001 
Age band 3 (50–54) 0.358 0.052 6.85 47591.77 <0.001 
Age band 4 (55–59) 0.572 0.050 11.39 56098.19 <0.001 
Age band 5 (60–64) 0.750 0.048 15.58 53191.66 <0.001 
Age band 6 (65–69) 0.829 0.050 16.48 50334.21 <0.001 

Sex (male) –0.126 0.060 –2.11 47344.28 0.035 
Material deprivation      

(Quintile 1, least deprived)      

Quintile 2 0.046 0.022 2.09 70551.53 0.037 
Quintile 3 0.014 0.024 0.57 70179.40 0.566 
Quintile 4 0.083 0.026 3.25 56423.54 0.001 
Quintile 5 (most deprived) 0.159 0.033 4.80 63924.80 <0.001 

Ethnicity white (non–white) 0.191 0.037 5.19 42703.08 <0.001 
Higher BMI (continuous) –0.002 0.002 –0.96 27229.19 0.336 
Higher PWASI (continuous) 0.001 0.002 0.41 39965.83 0.685 
Hypertension (no) 0.048 0.018 2.62 77743.80 0.009 
Cholesterol high (no) 0.034 0.024 1.43 73676.78 0.153 
Cardiovascular disease (no) 0.098 0.029 3.35 70018.36 <0.001 
Moderate exercise (no) 0.019 0.022 0.88 1145.94 0.377 
Diabetes (no) –0.092 0.038 –2.40 68832.60 0.017 
Smoking status (never smoker)      

Smoker former 0.007 0.018 0.39 63160.13 0.700 
Smoker current –0.128 0.030 –4.30 60796.86 <0.001 

Drinking status (never drinker)      

Drinker former 0.190 0.058 3.28 60912.77 0.001 
Drinker current –0.051 0.043 –1.18 67591.51 0.238 

Occupational noise exposure (no) 0.494 0.020 25.25 59801.18 <0.001 
Loud music exposure (no) 0.492 0.024 20.57 47264.80 <0.001 
Ototoxic medication use (no) 0.217 0.018 12.37 71740.08 <0.001 
Age band–sex interaction      

(Age band 1 x Male sex)      

Age band 2 x Female sex –0.081 0.078 –1.04 49271.65 0.297 
Age band 3 x Female sex 0.057 0.074 0.78 47151.92 0.438 
Age band 4 x Female sex 0.018 0.071 0.25 54587.79 0.804 
Age band 5 x Female sex –0.073 0.067 –1.08 54341.38 0.279 
Age band 6 x Female sex –0.107 0.070 –1.55 49956.60 0.122 

* Reference levels for the corresponding predictor variables are shown in brackets. 
BMI, Body Mass Index; df, degrees of freedom; ‘I’, impaired; ‘N’, normal; PWASI, Pulse Wave Arterial 
Stiffness Index; SE, standard error; SRT, speech reception threshold. 

  



15/23 

TABLE ST12. Model output: outcome ‘Depressed’, comparator SRTI/I. 

Model variable Estimate SE z value df p value 
Intercept –2.621 0.118 –22.13 8828.65 <0.001 
Group (SRTI/I *)      

SRTN/– –0.242 0.154 –1.57 36642.70 0.116 
Age (Age band 1, 40–44 years old)      

Age band 2 (45–49) –0.085 0.073 –1.16 39719.76 0.245 
Age band 3 (50–54) –0.152 0.073 –2.08 42047.25 0.037 
Age band 4 (55–59) –0.399 0.075 –5.29 37134.07 <0.001 
Age band 5 (60–64) –0.818 0.077 –10.56 34001.59 <0.001 
Age band 6 (65–69) –1.160 0.091 –12.81 22164.43 <0.001 

Sex (male) 0.182 0.072 2.54 38437.57 0.011 
Material deprivation      

(Quintile 1, least deprived)      

Quintile 2 0.101 0.042 2.39 35686.22 0.017 
Quintile 3 0.257 0.042 6.08 40801.57 <0.001 
Quintile 4 0.460 0.042 11.07 32392.85 <0.001 
Quintile 5 (most deprived) 0.638 0.049 13.14 25022.46 <0.001 

Ethnicity white (non–white) –0.711 0.042 –16.75 13323.67 <0.001 
Higher BMI (continuous) 0.025 0.003 9.22 16976.48 <0.001 
Higher PWASI (continuous) 0.002 0.003 0.56 36618.59 0.578 
Hypertension (no) –0.031 0.031 –1.01 35009.24 0.312 
Cholesterol high (no) 0.147 0.042 3.48 23571.01 <0.001 
Cardiovascular disease (no) 0.293 0.048 6.16 43171.64 <0.001 
Moderate exercise (no) –0.282 0.040 –7.08 404.69 <0.001 
Diabetes (no) 0.163 0.059 2.75 16391.21 0.006 
Smoking status (never smoker)      

Smoker former –0.057 0.033 –1.72 30952.80 0.086 
Smoker current 0.468 0.041 11.47 16082.11 <0.001 

Drinking status (never drinker)      

Drinker former 0.185 0.078 2.38 19950.08 0.017 
Drinker current –0.325 0.057 –5.68 14668.67 <0.001 

Occupational noise exposure (no) 0.356 0.034 10.45 16224.25 <0.001 
Loud music exposure (no) 0.234 0.039 6.07 12583.91 <0.001 
Ototoxic medication use (no) 0.467 0.029 15.94 24253.23 <0.001 
Age band–sex interaction      

(Age band 1 x Male sex)      

Age band 2 x Female sex 0.153 0.096 1.59 42231.82 0.113 
Age band 3 x Female sex 0.201 0.095 2.12 38295.31 0.034 
Age band 4 x Female sex 0.168 0.098 1.72 37293.85 0.086 
Age band 5 x Female sex 0.228 0.099 2.31 32672.40 0.021 
Age band 6 x Female sex 0.295 0.114 2.58 24205.18 0.010 

* Reference levels for the corresponding predictor variables are shown in brackets. 
BMI, Body Mass Index; df, degrees of freedom; ‘I’, impaired; ‘N’, normal; PWASI, Pulse Wave Arterial 
Stiffness Index; SE, standard error; SRT, speech reception threshold. 
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TABLE ST13. Model output: outcome ‘In poor health’, comparator SRTI/I. 

Model variable Estimate SE z value df p value 
Intercept –3.476 0.071 –48.99 47261.31 <0.001 
Group (SRTI/I *)      

SRTN/– 0.046 0.081 0.57 97093.89 0.567 
Age (Age band 1, 40–44 years old)      

Age band 2 (45–49) –0.107 0.041 –2.58 105229.38 0.010 
Age band 3 (50–54) –0.147 0.041 –3.60 105100.18 <0.001 
Age band 4 (55–59) –0.231 0.040 –5.74 107110.46 <0.001 
Age band 5 (60–64) –0.398 0.039 –10.24 101160.13 <0.001 
Age band 6 (65–69) –0.597 0.042 –14.25 104284.83 <0.001 

Sex (male) –0.103 0.043 –2.40 107202.10 0.016 
Material deprivation      

(Quintile 1, least deprived)      

Quintile 2 0.104 0.020 5.17 106364.22 <0.001 
Quintile 3 0.215 0.021 10.04 103263.00 <0.001 
Quintile 4 0.339 0.022 15.30 106334.32 <0.001 
Quintile 5 (most deprived) 0.486 0.029 16.96 99099.03 <0.001 

Ethnicity white (non–white) –0.183 0.029 –6.36 84075.46 <0.001 
Higher BMI (continuous) 0.093 0.002 57.59 58748.12 <0.001 
Higher PWASI (continuous) 0.016 0.002 6.64 63749.06 <0.001 
Hypertension (no) 0.168 0.016 10.34 104187.90 <0.001 
Cholesterol high (no) 0.377 0.021 18.23 106026.78 <0.001 
Cardiovascular disease (no) 0.749 0.026 29.16 102320.76 <0.001 
Moderate exercise (no) –0.344 0.020 –16.77 560.86 <0.001 
Diabetes (no) 0.736 0.033 22.34 98952.97 <0.001 
Smoking status (never smoker)      

Smoker former 0.111 0.017 6.71 102761.07 <0.001 
Smoker current 0.704 0.024 29.68 96202.81 <0.001 

Drinking status (never drinker)      

Drinker former 0.252 0.050 5.06 94981.51 <0.001 
Drinker current –0.345 0.036 –9.62 91492.78 <0.001 

Occupational noise exposure (no) 0.350 0.018 19.37 60304.65 <0.001 
Loud music exposure (no) 0.174 0.022 7.94 59411.69 <0.001 
Ototoxic medication use (no) 0.563 0.015 37.21 107517.18 <0.001 
Age band–sex interaction      

(Age band 1 x Male sex)      

Age band 2 x Female sex 0.146 0.058 2.53 107155.95 0.011 
Age band 3 x Female sex 0.104 0.056 1.85 109371.29 0.064 
Age band 4 x Female sex 0.104 0.055 1.90 109553.74 0.058 
Age band 5 x Female sex 0.119 0.052 2.27 108409.08 0.023 
Age band 6 x Female sex 0.261 0.056 4.69 108321.45 <0.001 

* Reference levels for the corresponding predictor variables are shown in brackets. 
BMI, Body Mass Index; df, degrees of freedom; ‘I’, impaired; ‘N’, normal; PWASI, Pulse Wave Arterial 
Stiffness Index; SE, standard error; SRT, speech reception threshold. 
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TABLE ST14. Model output: outcome ‘Dissatisfied with health’, comparator SRTI/I. 

Model variable Estimate SE z value df p value 
Intercept –4.341 0.085 –51.20 39213.07 <0.001 
Group (SRTI/I *)      

SRTN/– 0.005 0.101 0.05 69367.14 0.960 
Age (Age band 1, 40–44 years old)      

Age band 2 (45–49) –0.110 0.051 –2.16 94361.55 0.031 
Age band 3 (50–54) –0.240 0.051 –4.74 99881.95 <0.001 
Age band 4 (55–59) –0.349 0.050 –6.97 102525.63 <0.001 
Age band 5 (60–64) –0.668 0.049 –13.55 102442.08 <0.001 
Age band 6 (65–69) –0.929 0.054 –17.12 101884.12 <0.001 

Sex (male) –0.025 0.052 –0.47 101137.28 0.637 
Material deprivation      

(Quintile 1, least deprived)      

Quintile 2 0.036 0.026 1.40 95058.98 0.162 
Quintile 3 0.118 0.027 4.32 96200.77 <0.001 
Quintile 4 0.274 0.027 9.95 99292.05 <0.001 
Quintile 5 (most deprived) 0.342 0.034 9.95 76592.44 <0.001 

Ethnicity white (non–white) –0.102 0.035 –2.95 59719.27 0.003 
Higher BMI (continuous) 0.091 0.002 49.08 31784.85 <0.001 
Higher PWASI (continuous) 0.008 0.003 2.97 47342.76 0.003 
Hypertension (no) 0.102 0.021 4.92 99709.32 <0.001 
Cholesterol high (no) 0.270 0.026 10.37 96066.63 <0.001 
Cardiovascular disease (no) 0.640 0.029 21.74 91905.52 <0.001 
Moderate exercise (no) –0.358 0.025 –14.54 646.88 <0.001 
Diabetes (no) 0.550 0.036 15.31 84062.13 <0.001 
Smoking status (never smoker)      

Smoker former 0.092 0.021 4.37 92018.90 <0.001 
Smoker current 0.459 0.029 15.84 87738.12 <0.001 

Drinking status (never drinker)      

Drinker former 0.415 0.058 7.16 68403.69 <0.001 
Drinker current –0.206 0.044 –4.70 56040.32 <0.001 

Occupational noise exposure (no) 0.190 0.023 8.40 75299.89 <0.001 
Loud music exposure (no) 0.253 0.026 9.59 57439.02 <0.001 
Ototoxic medication use (no) 0.611 0.019 31.68 98253.69 <0.001 
Age band–sex interaction      

(Age band 1 x Male sex)      

Age band 2 x Female sex 0.232 0.070 3.33 94887.50 <0.001 
Age band 3 x Female sex 0.206 0.069 2.99 104390.06 0.003 
Age band 4 x Female sex 0.225 0.068 3.32 102176.01 <0.001 
Age band 5 x Female sex 0.262 0.065 4.00 105022.00 <0.001 
Age band 6 x Female sex 0.403 0.071 5.68 101941.31 <0.001 

* Reference levels for the corresponding predictor variables are shown in brackets. 
BMI, Body Mass Index; df, degrees of freedom; ‘I’, impaired; ‘N’, normal; PWASI, Pulse Wave Arterial 
Stiffness Index; SE, standard error; SRT, speech reception threshold. 
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TABLE ST15. Model output: outcome ‘Lonely’, comparator SRTI/I. 

Model variable Estimate SE z value df p value 
Intercept –2.273 0.075 –30.25 30186.13 <0.001 
Group (SRTI/I *)      

SRTN/– 0.062 0.086 0.71 89821.12 0.476 
Age (Age band 1, 40–44 years old)      

Age band 2 (45–49) –0.024 0.046 –0.52 85200.93 0.606 
Age band 3 (50–54) –0.061 0.046 –1.34 79393.11 0.179 
Age band 4 (55–59) –0.203 0.046 –4.43 71502.06 <0.001 
Age band 5 (60–64) –0.382 0.045 –8.58 82564.24 <0.001 
Age band 6 (65–69) –0.635 0.050 –12.76 73587.80 <0.001 

Sex (male) 0.341 0.045 7.57 72779.85 <0.001 
Material deprivation      

(Quintile 1, least deprived)      

Quintile 2 0.126 0.022 5.70 85452.24 <0.001 
Quintile 3 0.253 0.023 10.91 67661.26 <0.001 
Quintile 4 0.401 0.024 16.97 76928.64 <0.001 
Quintile 5 (most deprived) 0.624 0.030 21.10 71842.44 <0.001 

Ethnicity white (non–white) –0.138 0.030 –4.59 69912.12 <0.001 
Higher BMI (continuous) 0.024 0.002 14.70 39371.74 <0.001 
Higher PWASI (continuous) 0.003 0.002 1.14 7247.40 0.256 
Hypertension (no) –0.080 0.017 –4.60 73208.60 <0.001 
Cholesterol high (no) –0.012 0.024 –0.49 82063.86 0.627 
Cardiovascular disease (no) 0.213 0.029 7.34 85018.40 <0.001 
Moderate exercise (no) –0.164 0.022 –7.52 582.28 <0.001 
Diabetes (no) 0.216 0.037 5.90 77447.90 <0.001 
Smoking status (never smoker)      

Smoker former –0.010 0.018 –0.57 78608.53 0.571 
Smoker current 0.396 0.025 15.80 76211.84 <0.001 

Drinking status (never drinker)      

Drinker former 0.290 0.053 5.49 57485.99 <0.001 
Drinker current –0.025 0.039 –0.63 59997.58 0.525 

Occupational noise exposure (no) 0.254 0.020 12.66 52205.51 <0.001 
Loud music exposure (no) 0.222 0.023 9.54 42316.77 <0.001 
Ototoxic medication use (no) 0.302 0.016 18.37 92558.25 <0.001 
Age band–sex interaction      

(Age band 1 x Male sex)      

Age band 2 x Female sex 0.065 0.060 1.07 83196.99 0.282 
Age band 3 x Female sex 0.099 0.059 1.67 83100.74 0.095 
Age band 4 x Female sex 0.166 0.059 2.84 73120.59 0.005 
Age band 5 x Female sex 0.219 0.056 3.90 82121.01 <0.001 
Age band 6 x Female sex 0.389 0.062 6.30 75147.05 <0.001 

* Reference levels for the corresponding predictor variables are shown in brackets. 
BMI, Body Mass Index; df, degrees of freedom; ‘I’, impaired; ‘N’, normal; PWASI, Pulse Wave Arterial 
Stiffness Index; SE, standard error; SRT, speech reception threshold. 
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TABLE ST16. Model output: outcome ‘Unhappy’, comparator SRTI/I. 

Model variable Estimate SE z value df p value 
Intercept –2.713 0.128 –21.15 50958.33 <0.001 
Group (SRTI/I *)      

SRTN/– –0.222 0.174 –1.28 91233.17 0.202 
Age (Age band 1, 40–44 years old)      

Age band 2 (45–49) 0.102 0.068 1.49 98298.99 0.135 
Age band 3 (50–54) 0.039 0.069 0.56 95301.96 0.575 
Age band 4 (55–59) –0.226 0.071 –3.16 97523.32 0.002 
Age band 5 (60–64) –0.615 0.073 –8.40 96547.21 <0.001 
Age band 6 (65–69) –1.103 0.090 –12.32 104571.39 <0.001 

Sex (male) –0.210 0.074 –2.84 95297.40 0.005 
Material deprivation      

(Quintile 1, least deprived)      

Quintile 2 0.074 0.042 1.75 99676.27 0.080 
Quintile 3 0.322 0.042 7.71 93093.15 <0.001 
Quintile 4 0.481 0.042 11.48 84600.97 <0.001 
Quintile 5 (most deprived) 0.556 0.051 10.86 83142.66 <0.001 

Ethnicity white (non–white) –0.015 0.051 –0.29 62793.84 0.771 
Higher BMI (continuous) 0.006 0.003 2.06 35663.97 0.040 
Higher PWASI (continuous) –0.002 0.004 –0.42 63770.56 0.671 
Hypertension (no) –0.122 0.031 –3.91 86108.58 <0.001 
Cholesterol high (no) 0.085 0.044 1.93 86633.62 0.054 
Cardiovascular disease (no) 0.192 0.052 3.71 94985.99 <0.001 
Moderate exercise (no) –0.327 0.036 –9.15 905.14 <0.001 
Diabetes (no) 0.239 0.063 3.80 83085.22 <0.001 
Smoking status (never smoker)      

Smoker former 0.048 0.033 1.45 83730.51 0.146 
Smoker current 0.412 0.042 9.88 84513.54 <0.001 

Drinking status (never drinker)      

Drinker former 0.354 0.087 4.08 55994.48 <0.001 
Drinker current –0.205 0.068 –3.02 60371.91 0.003 

Occupational noise exposure (no) –0.006 0.035 –0.17 76420.57 0.867 
Loud music exposure (no) 0.362 0.037 9.71 52563.82 <0.001 
Ototoxic medication use (no) 0.295 0.030 9.97 98926.30 <0.001 
Age band–sex interaction      

(Age band 1 x Male sex)      

Age band 2 x Female sex 0.091 0.096 0.94 96815.56 0.348 
Age band 3 x Female sex 0.061 0.096 0.64 97838.97 0.525 
Age band 4 x Female sex 0.029 0.099 0.29 94903.63 0.770 
Age band 5 x Female sex 0.090 0.100 0.90 96194.57 0.367 
Age band 6 x Female sex 0.326 0.119 2.72 101178.74 0.006 

* Reference levels for the corresponding predictor variables are shown in brackets. 
BMI, Body Mass Index; df, degrees of freedom; ‘I’, impaired; ‘N’, normal; PWASI, Pulse Wave Arterial 
Stiffness Index; SE, standard error; SRT, speech reception threshold. 
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TABLE ST17. Model output: outcome ‘Has difficulty following conversations in noise’, 
comparator SRTI/I. 

Model variable Estimate SE z value df p value 
Intercept –1.404 0.067 –20.94 37773.93 <0.001 
Group (SRTI/I *)      

SRTN/– 1.676 0.095 17.69 97829.47 <0.001 
Age (Age band 1, 40–44 years old)      

Age band 2 (45–49) 0.324 0.041 7.99 66642.59 <0.001 
Age band 3 (50–54) 0.494 0.039 12.50 77172.09 <0.001 
Age band 4 (55–59) 0.686 0.039 17.75 67916.64 <0.001 
Age band 5 (60–64) 0.830 0.037 22.39 74886.38 <0.001 
Age band 6 (65–69) 1.012 0.039 25.81 72395.42 <0.001 

Sex (male) –0.011 0.043 –0.26 69261.72 0.795 
Material deprivation      

(Quintile 1, least deprived)      

Quintile 2 –0.015 0.018 –0.87 76487.18 0.383 
Quintile 3 –0.012 0.019 –0.65 76160.01 0.518 
Quintile 4 –0.022 0.020 –1.07 78312.17 0.282 
Quintile 5 (most deprived) –0.006 0.027 –0.20 64733.28 0.838 

Ethnicity white (non–white) 0.294 0.029 10.24 55848.09 <0.001 
Higher BMI (continuous) 0.008 0.001 5.20 35893.94 <0.001 
Higher PWASI (continuous) 0.005 0.002 2.66 23272.72 0.008 
Hypertension (no) –0.097 0.014 –6.71 74329.24 <0.001 
Cholesterol high (no) 0.022 0.019 1.14 70065.65 0.254 
Cardiovascular disease (no) 0.108 0.025 4.35 69892.82 <0.001 
Moderate exercise (no) –0.088 0.017 –5.11 989.23 <0.001 
Diabetes (no) 0.000 0.032 0.00 78021.17 0.996 
Smoking status (never smoker)      

Smoker former 0.109 0.015 7.53 70452.05 <0.001 
Smoker current 0.012 0.023 0.52 58204.93 0.604 

Drinking status (never drinker)      

Drinker former 0.179 0.048 3.71 58539.54 <0.001 
Drinker current 0.097 0.035 2.77 49109.33 0.006 

Occupational noise exposure (no) 0.527 0.016 32.39 54333.72 <0.001 
Loud music exposure (no) 0.497 0.020 24.90 46004.08 <0.001 
Ototoxic medication use (no) 0.153 0.014 10.94 63756.24 <0.001 
Age band–sex interaction      

(Age band 1 x Male sex)      

Age band 2 x Female sex –0.106 0.056 –1.89 74170.59 0.058 
Age band 3 x Female sex –0.112 0.054 –2.08 71064.92 0.038 
Age band 4 x Female sex –0.253 0.053 –4.81 69784.80 <0.001 
Age band 5 x Female sex –0.280 0.050 –5.62 71891.74 <0.001 
Age band 6 x Female sex –0.418 0.052 –7.97 69867.59 <0.001 

* Reference levels for the corresponding predictor variables are shown in brackets. 
BMI, Body Mass Index; df, degrees of freedom; ‘I’, impaired; ‘N’, normal; PWASI, Pulse Wave Arterial 
Stiffness Index; SE, standard error; SRT, speech reception threshold. 
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TABLE ST18. Model output: outcome ‘Has tinnitus’, comparator SRTI/I. 

Model variable Estimate SE z value df p value 
Intercept –2.225 0.085 –26.06 33562.22 <0.001 
Group (SRTI/I *)      

SRTN/– 0.980 0.074 13.31 69142.46 <0.001 
Age (Age band 1, 40–44 years old)      

Age band 2 (45–49) 0.207 0.054 3.83 51468.65 <0.001 
Age band 3 (50–54) 0.358 0.052 6.85 47591.77 <0.001 
Age band 4 (55–59) 0.572 0.050 11.39 56098.19 <0.001 
Age band 5 (60–64) 0.750 0.048 15.58 53191.66 <0.001 
Age band 6 (65–69) 0.829 0.050 16.48 50334.21 <0.001 

Sex (male) –0.126 0.060 –2.11 47344.28 0.035 
Material deprivation      

(Quintile 1, least deprived)      

Quintile 2 0.046 0.022 2.09 70551.53 0.037 
Quintile 3 0.014 0.024 0.57 70179.40 0.566 
Quintile 4 0.083 0.026 3.25 56423.54 0.001 
Quintile 5 (most deprived) 0.159 0.033 4.80 63924.80 <0.001 

Ethnicity white (non–white) 0.191 0.037 5.19 42703.08 <0.001 
Higher BMI (continuous) –0.002 0.002 –0.96 27229.19 0.336 
Higher PWASI (continuous) 0.001 0.002 0.41 39965.83 0.685 
Hypertension (no) 0.048 0.018 2.62 77743.80 0.009 
Cholesterol high (no) 0.034 0.024 1.43 73676.78 0.153 
Cardiovascular disease (no) 0.098 0.029 3.35 70018.36 <0.001 
Moderate exercise (no) 0.019 0.022 0.88 1145.94 0.377 
Diabetes (no) –0.092 0.038 –2.40 68832.60 0.017 
Smoking status (never smoker)      

Smoker former 0.007 0.018 0.39 63160.13 0.700 
Smoker current –0.128 0.030 –4.30 60796.86 <0.001 

Drinking status (never drinker)      

Drinker former 0.190 0.058 3.28 60912.77 0.001 
Drinker current –0.051 0.043 –1.18 67591.51 0.238 

Occupational noise exposure (no) 0.494 0.020 25.25 59801.18 <0.001 
Loud music exposure (no) 0.492 0.024 20.57 47264.80 <0.001 
Ototoxic medication use (no) 0.217 0.018 12.37 71740.08 <0.001 
Age band–sex interaction      

(Age band 1 x Male sex)      

Age band 2 x Female sex –0.081 0.078 –1.04 49271.65 0.297 
Age band 3 x Female sex 0.057 0.074 0.78 47151.92 0.438 
Age band 4 x Female sex 0.018 0.071 0.25 54587.79 0.804 
Age band 5 x Female sex –0.073 0.067 –1.08 54341.38 0.279 
Age band 6 x Female sex –0.107 0.070 –1.55 49956.60 0.122 

* Reference levels for the corresponding predictor variables are shown in brackets. 
BMI, Body Mass Index; df, degrees of freedom; ‘I’, impaired; ‘N’, normal; PWASI, Pulse Wave Arterial 
Stiffness Index; SE, standard error; SRT, speech reception threshold. 
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TABLE ST19. Model output: outcome ‘Uses hearing aids’, comparator SRTI/I. 

Model variable Estimate SE z value df p value 
Intercept –5.053 0.413 –12.22 62742.03 <0.001 
Group (SRTI/I *)      

SRTN/– 1.051 0.095 11.05 109511.03 <0.001 
Age (Age band 1, 40–44 years old)      

Age band 2 (45–49) 0.820 0.394 2.08 103673.23 0.038 
Age band 3 (50–54) 0.821 0.379 2.17 101545.05 0.030 
Age band 4 (55–59) 1.087 0.360 3.02 99996.10 0.003 
Age band 5 (60–64) 1.425 0.348 4.10 98874.64 <0.001 
Age band 6 (65–69) 1.790 0.346 5.17 98594.75 <0.001 

Sex (male) 0.272 0.436 0.62 96502.10 0.532 
Material deprivation      

(Quintile 1, least deprived)      

Quintile 2 0.026 0.073 0.35 108555.62 0.723 
Quintile 3 0.035 0.081 0.44 109571.43 0.660 
Quintile 4 –0.108 0.085 –1.28 110029.12 0.202 
Quintile 5 (most deprived) –0.138 0.107 –1.30 106717.18 0.195 

Ethnicity white (non–white) 1.004 0.129 7.80 107069.71 <0.001 
Higher BMI (continuous) 0.000 0.006 0.02 27133.82 0.985 
Higher PWASI (continuous) –0.006 0.008 –0.81 71910.53 0.415 
Hypertension (no) –0.114 0.062 –1.84 109815.43 0.065 
Cholesterol high (no) 0.021 0.068 0.31 112652.41 0.757 
Cardiovascular disease (no) 0.017 0.081 0.22 112051.10 0.830 
Moderate exercise (no) 0.151 0.080 1.89 589.70 0.058 
Diabetes (no) 0.148 0.098 1.51 109137.09 0.132 
Smoking status (never smoker)      

Smoker former 0.095 0.060 1.59 104914.93 0.111 
Smoker current –0.283 0.103 –2.76 101532.32 0.006 

Drinking status (never drinker)      

Drinker former –0.061 0.178 –0.34 111125.79 0.730 
Drinker current 0.028 0.128 0.22 110908.42 0.825 

Occupational noise exposure (no) 0.581 0.062 9.39 92804.89 <0.001 
Loud music exposure (no) 0.282 0.085 3.33 59712.36 <0.001 
Ototoxic medication use (no) 0.299 0.058 5.14 112781.06 <0.001 
Age band–sex interaction      

(Age band 1 x Male sex)      

Age band 2 x Female sex –0.912 0.536 –1.70 99811.42 0.089 
Age band 3 x Female sex –0.224 0.487 –0.46 101418.87 0.646 
Age band 4 x Female sex –0.534 0.467 –1.15 99288.71 0.252 
Age band 5 x Female sex –0.389 0.446 –0.87 97126.84 0.384 
Age band 6 x Female sex –0.555 0.443 –1.25 97649.47 0.211 

* Reference levels for the corresponding predictor variables are shown in brackets. 
BMI, Body Mass Index; df, degrees of freedom; ‘I’, impaired; ‘N’, normal; PWASI, Pulse Wave Arterial 
Stiffness Index; SE, standard error; SRT, speech reception threshold. 
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