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ABSTRACT 

Objective: We investigated cross-sectional gender-specific associations with vision, 

hearing and both (dual) impairment with depression and chronic anxiety using a large 

representative sample of Spanish adults. 

Methods: The present study utilised data from the Spanish National Health Survey 2017. 

A total of 23,089 adults (15-103 years, 45.9% men) participated in this survey. 

Participants self-reported whether they had suffered depression and/or anxiety, and 

also whether they experience vision, hearing and both vision/hearing (dual) impairment. 

Multivariable logistic regression analyses were conducted to assess the associations 

between the three types of sensory impairment and anxiety or depression, in men and 

women. 

Results: Across the whole sample (n=23,089) the prevalence of depression and anxiety 

was between 2.00-2.56 times higher in women compared to men. Dual sensory 

impairment (hearing and vision) was associated with higher levels of depression (OR = 

2.980, 95% CI 2.170-4.091) and anxiety (OR = 2.636, 95% CI 1.902-3.653) compared to 

single sensory impairment. Stratified associations by gender showed higher odd ratios 

for women with dual sensory loss (3.488 for depression and 3.478 for anxiety) compared 

to men (2.773 for depression and 1.803 for anxiety). 

Conclusions: Dual sensory impairment (hearing and seeing) is are associated with 

increased depression and anxiety. Women with dual sensory impairment showed 

stronger associations compared to men among adults in Spain. Interventions are needed 

https://2.00-2.56
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to address vision and/or hearing impairment in order to reduce anxiety and depression 

especially in women. 
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1. INTRODUCTION 

Depression and anxiety are among the most prevalent mental health problems globally 

1,2. Depression is characterized by persistent sadness, lack of interest or pleasure in 

previously rewarding or enjoyable activities, sleep and appetite disorders, tiredness and 

poor concentration. Depression affects around 264 million people globally 1 and it is one 

of the leading causes of disability around the world contributing significantly to the 

global burden of disease 1. It can be long lasting and can dramatically affect a person’s 

ability to function and live a rewarding life 1. Anxiety is typically characterized 

by apprehension (worries about future misfortunes, feeling “on edge”, difficulty in 

concentrating, etc.); motor tension (restless fidgeting, tension headaches, trembling, 

inability to relax); autonomic overactivity (light-headedness, sweating, tachycardia 

or tachypnoea, epigastric discomfort, dizziness, dry mouth, etc.) 2. Anxiety affects 

around 284 million people worldwide 2 and can be a leading cause for reduced quality 

of life. 

A higher prevalence of depression and anxiety in women is reported in the literature 3-

6. A recent systematic review reported stronger associations between body size, weight 

change and depression in women compared to men (men: OR = 0.84, 95% CI 0.72–0.97, 

women: OR = 1.16, 95% CI 1.07–1.25) 7. Various other factors have been shown to 

contribute to the reduced mental status in women including antenatal and prenatal 

changes 8 and domestic violence 9. On the other hand, positive associations between 

self-reported sleep duration and depressive symptoms have been shown to be more 

pronounced in men 10 . It is important to identify other correlates of anxiety and 

depression to inform targeted prevention efforts. One potentially important correlate is 

sensory impairment, specifically visual and hearing impairments. 

The global prevalence of people with vision and hearing impairments is quite high. 

Globally, in 2013, it was estimated that approximately 1.3 billion people had some form 

of hearing impairment and 774 million people had vision impairment 11 . In 2020 an 

estimated 43.2 million people were blind, 295.3 million had moderate to severe vision 

impairment, 257.3 million had mild vision impairment 12 . Recent research show that 

https://1.07�1.25
https://0.84,95%CI0.72�0.97
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13,14 women are more likely to suffer from vision impairment than men . Recent meta-

analyses of measured data 15 and also from self-reports 16 confirm higher prevalence of 

visual impairment in women. Significantly higher odds ratios for eye diseases such as 

diabetic retinopathy (odds ratio 2.52 [95% CI: 1.48–3·73]) and cataract (95% CI: 1.21 

[1.17–1.25]) 17,18 have been found in women. On the other hand, men are more likely to 

suffer from hearing impairments 19 , with various determinants contributing to this 

including age, occupational noise exposure 20,21 and smoking 22 . 

Vision and hearing losses have both been associated with increased risk of depression23 , 

cognitive impairment and dementia 24,25, perceived discrimination 26 with increased 

loneliness and social isolation 27-30 playing significant roles 31 . In addition, both hearing 

and vision impairments lead to increased years lived with disability (YLD) 32 and disability 

adjusted life years (DALYs) 33,34, which may have a significant impact on their mental 

health. 

A group that requires special attention is the population with both vision and hearing 

impairments. People with dual sensory losses (deafblindness) represent globally 

between 0.2% to 2% of the population. In Canada dual sensory loss was prevalent 

among 6.4 per cent of men and 6.1 per cent of women between 45–85 years of age 35 . 

Wittich (2019) 36 reviewed different studies and reported prevalences between 20% and 

37.6% in older adults. As acquired dual sensory loss increases from age 65 years, global 

ageing population suggests that the prevalence of people with dual loss will also 

increase37 . People with dual sensory loss are more likely to be poor and unemployed, 

and with lower educational outcomes 38 , and consequently may have higher risk of 

developing mental problems 39 . 

While previous studies found high rates of depression and anxiety among adults with 

sensory impairment and especially among adults with dual sensory impairment 39-43 , 

these have been carried out in different countries (UK, Norway, Korea and Denmark). As 

different sociocultural backgrounds, environment and healthcare characteristics impact 

on mental health, it is of importance to study this also in Spanish population. This is the 

first study about this topic in Spain and is particularly important as data suggests a high 

https://thesehavebeencarriedoutindifferentcountries(UK,Norway,KoreaandDenmark).As
https://1.17�1.25
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prevalence of difficulty seeing (12.1 %) and difficulty hearing (12.7 %) among Spanish 

adults 44 . 

In addition, no study, to our knowledge has compared the association between having 

dual vision and hearing impairment and depression/anxiety differences in men and 

women. This is of interest as hearing disorders are more prevalent among men and 

visual disorders amongst women. It is therefore possible that depression and anxiety 

may be differentially associated with vision or hearing impairment in men and women. 

The aims of this study are to investigate cross-sectional gender-specific associations 

between vision, hearing, and dual sensory impairment with anxiety and depression, in a 

large representative sample of Spanish adults. Such analyses are important to identify 

those at greatest risk of depression/anxiety in order to inform targeted interventions in 

Spain. 

2. METHODS 

2.1. The Survey 

The present study utilised data from the Spanish National Health Survey (year 2017) with 

data collection taking place between October 2016 and October 2017. A detailed 

description of the Spanish National Health survey is provided in previous literature and 

here we provide a brief overview 45,46. A three-stage stratified sampling method was 

employed for data collection. In the first stage, census sections were taken into 

consideration, in the second stage the family dwellings, and in the third stage an adult 

(older than 15 years) was chosen within each dwelling. To select the sections in each 

stratum, the probability was proportional to their size. Regarding the dwellings, they 

were chosen with equal probability in each section using systematic sampling, prior 

arrangement considering the dwelling size. Therefore, due to this process, samples were 

self-weighted in each stratum. In order to select the person who had to answer the adult 

questionnaire, we applied the random Kish method, which assigns the same probability 

to all adults older than 15 years living in the household. A total of 23,089 adults (age 

range: 15-103 years) participated in this survey, allowing for a representative sample of 

the adult Spanish population. The CAPI (computer-assisted personal interviewing) 
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method was used for the data collection, and it was implemented in the household of 

the participants. The interviewers who completed the questionnaires with the 

responses of the participants had been previously trained in this method. An informed 

consent form was signed by all participants before responding to the questionnaire. This 

research was conducted in accordance with the Declaration of Helsinki of the World 

Medical Association. In accordance with the regulation of the European Union, the file 

data for public use does not require the approval of an accredited ethics committee for 

statistical or research purposes. 

2.2. Vision and Hearing Impairment (Exposure) 

Participants who answered affirmatively to the question ‘‘Do you have difficulty 

seeing?” were considered to have vision impairment (some difficulty/much 

difficulty/blind). This group included participants who may not be using their spectacle 

or contact lenses habitually, and also those who reported difficulty in seeing with their 

own spectacles /contact lenses. 

Those who answered affirmatively to the question ‘‘Do you have difficulty hearing what 

is being said in a conversation with another person in a quiet place?” were included in 

the ‘hearing impairment’ group (some difficulty/much difficulty/deaf). This group was 

composed of people who may not be using a hearing aid and also those who had 

difficulty hearing with their hearing aid. 

Those who answered affirmatively to the two previous questions were considered to 

have dual vision and hearing impairment. 

2.3. Depression and Chronic Anxiety (Outcome) 

Mental health was evaluated through yes–no questions: 1. “Have you ever been 

diagnosed with depression?”; 2. “Have you ever been diagnosed with chronic anxiety?”. 

Those who answered affirmatively were considered to have depression/chronic anxiety. 

2.4. Gender and other Covariates 
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Participants self-reported their gender (woman or man) and all analyses were carried 

out following the international recommendations on gender in public health research 47-

50 . The selection of the other control variables was based on past literature 51-54 . 

Sociodemographic variables included age, living as a couple and education. Education 

was based on the highest educational level achieved and was categorized as ≤ primary, 

secondary, and ≥ tertiary. Living as a couple was categorized as yes/no. Smoking status 

was self-reported and categorized as never, current smoker, and past smoker. Alcohol 

consumption in the last 12 months was self-reported and categorized as yes (any) and 

no (none). Height and weight were self-reported. Body mass index (BMI) was calculated 

as weight in kilograms divided by height in meters squared. Obesity was defined as BMI 

≥ 30 kg/m2, according to World Health Organization definitions 

(https://www.who.int/topics/obesity). The International Physical Activity Questionnaire 

(IPAQ) Short Form was used to measure the covariate physical activity. The unit of 

physical activity used was MET-minutes/week, where MET is the Metabolic Equivalent 

of Task. Total physical activity MET-minutes/week were calculated through the following 

formula: sum of Walking + Moderate + Vigorous MET-minutes/week scores 55 . Adults 

aged ≥70 years did not complete the IPAQ Short Form, as this questionnaire was 

developed for population surveillance of physical activity among adults aged 15−69 

years, and its use with older and younger age groups is not recommended 55 . IPAQ has 

been validated in adult populations from different countries showing acceptable validity 

(ρ=0.30, 95% CI: 0.23-0.36) and reliability (Spearman’s ρ=0.81, 95% CI: 0.79-0.82) 56 . 

Specifically, IPAQ Short Form has been validated among Spanish university students 

showing adequate validity 57 . 

2.5. Statistical Analysis 

The statistical analysis was performed with SPSS 23.0 (IBM, NY, USA). The Kołmogorov– 

Smirnov test was applied to check normality, and the Levene test was used to check 

homogeneity of variance. The prevalence of depression and chronic anxiety in Spanish 

adults with vision and hearing impairment was calculated, analyzing the differences by 

gender in the following groups: without sensory impairment (n=18024); only vision 

impairment (n=2550); only hearing impairment (n=1607); dual vision & hearing 

impairment (n=908). These differences were assessed by Chi-squared tests, providing 

https://0.79-0.82
https://0.23-0.36
https://www.who.int/topics/obesity).TheInternationalPhysicalActivityQuestionnaire


A
cc

ep
te

d
 A

rt
ic

le

This article is protected by copyright. All rights reserved.  

 

 

 

 

 

 

 

           

               

                 

 

          

          

            

             

              

              

              

             

             

             

              

              

            

               

 

  

 

            

                

               

               

    

 

              

          

         

            

             

the frequencies and percentages of each group, percentage difference, χ2 value, 

degrees of freedom (df) and p-value. In addition, the effect size was calculated using phi 

coefficient and it was classified as small (0.1), medium (0.3) and large (0.5) 58 . 

We conducted multivariable logistic regression analysis to assess the association 

between three categories of exposure (vision impairment only; hearing impairment 

only; both vision and hearing impairment) and two mental health outcomes. The 

interactions of these three categories with gender were analyzed and all the associations 

were presented in the overall sample and stratified by gender. The model was adjusted 

for age, living as a couple, education, smoking, alcohol, obesity and physical activity as 

these are variables that have been shown in the literature as important covariates. All 

the variables were included in the models as categorical variables with the exceptions 

of age and physical activity, which were included as continuous variables. Results from 

the logistic regression analyses are presented as odds ratios (ORs) with 95% confidence 

intervals (CIs). Details on missing data were as follows: marital status (n=39; 0.17 %), 

living as a couple (n=139; 0.60 %), smoking (n=22; 0.10 %), alcohol consumption (n=26; 

0.11 %), obesity (n=1070; 4.63 %), physical activity (n=5312; 23.01 %). Complete-case 

analysis was carried out. The level of statistical significance was set at p < 0.05. 

3. RESULTS 

This study included 23,089 Spanish participants mean age 53.4 (SD18.9 years), 45.9% 

men). The mean age was 49.9 ± 17.8 years in those with ‘no vision or hearing 

impairment’, 59.0 ± 17.2 years in those with vision impairment, 70.3 ± 15.4 years in 

those with hearing impairment and 77.1 ± 12.8 years in those with dual vision and 

hearing impairment. 

Table 1 shows the prevalence of depression in those with ‘no vision or hearing 

impairment’ (7.8%), vision impairment (20.4%), hearing impairment (17.4%) and dual 

vision and hearing impairment (29.0%). The gender-stratified analysis showed 

significant differences in all the groups (p<0.001), always with higher prevalence of 

depression in women: 10.5% vs. 4.7% in the group without sensory impairment, 26.2% 
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vs. 11.5% in the group with vision impairment, 24.2% vs. 10.5% in the group with hearing 

impairment and 35.1% vs. 17.1% in the group suffering from both impairments (Table 

1, Figure 1). The prevalence of chronic anxiety was 7.3% in the population without 

vision/hearing impairment, 11.9% in the population with hearing impairment, 15.6% in 

those with vision impairment and 19.7% in those with both vision and hearing 

impairment (Table 2). The gender-stratified analysis showed significant differences in all 

the groups (p<0.001), always with higher prevalence of chronic anxiety in women: 9.7% 

vs. 4.5% in the group without sensory impairment, 19.4% vs. 9.7% in the group with 

vision impairment, 16.3% vs. 7.4% in the group with hearing impairment and 24.9% vs. 

9.7% in the group suffering from both impairments (Table 2, Figure 2). 

Multivariable analyses showed that the interactions of gender with vision, hearing and 

both impairments were significantly associated with both depression and anxiety. 

Overall, being woman was associated with higher odds of depression (OR 2.152 (1.908-

2.426) and anxiety (OR 2.152 (1.908-2.426). Table 3 shows adjusted multivariate analysis 

for vision/hearing/dual impairment (exposure) and depression (outcomes) overall, and 

stratified by gender. Overall, vision impairment, hearing impairment and dual sensory 

impairment were associated with significantly higher odds for depression (ORs 2.053, 

1.443 and 2.980, respectively). Gender-stratified analysis showed significant 

associations in both men and women for depression. The ratio of woman/man OR’s 

shows higher risk in women compared to men for vision impairment (1.15) and dual 

sensory impairment (1.25). Furthermore, vision impairment, hearing impairment and 

the combination of both were also associated with significant odds for chronic anxiety 

overall (ORs 1.791, 1.454 and 2.636, respectively). Table 4 shows gender-stratified 

analysis suggesting that these associations were significant in both men and women, 

with women having higher odds ratio risk ratio if they had hearing impairment (1.16) or 

dual sensory impairment (1.92). 

4. DISCUSSION 

In this large representative sample of Spanish adults, the overall prevalence of 

depression and anxiety was higher in those with dual sensory impairment (29% and 
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19.7%, respectively) followed by vision impairment (20%, 15.6%) compared to hearing 

impairment (17.4%, 11.9%) (Table 1,2). This agrees with a previous study by Chou and 

Chi 59, which showed the impact of visual impairment on psychological well-being among 

elderly Chinese to be more pronounced than hearing loss. On the other hand, Han et al. 

41 found the impact of hearing loss to be stronger. Differences in sample demographics 

may explain this and future large studies may clarify this. 

Our results support previous literature 60-62 by showing significant associations between 

vision and hearing impairment, when explored individually, and depression and anxiety. 

Our study results add to the literature by showing that people with dual hearing and 

vision impairment show higher risk of depression and anxiety. Moreover, the risk for 

depression and chronic anxiety is higher among women with dual sensory impairment. 

Several reasons may explain the positive association between seeing/hearing 

impairment and depression/anxiety. Vision loss can occur abruptly, resulting in a sudden 

loss of function, or it may develop gradually over a longer period. Hearing losses tend to 

be more gradual. It is entirely possible that uncertainty around the progression of losses, 

how they may develop or managed may contribute to worsening in mental well-being. 

Although this uncertainty should affect both men and women, it is likely that it has a 

higher impact in women. Sensory impairment affects everyday competency leading to 

various functional problems such as the inability to carry out daily activities, decreased 

levels of social interaction, reduced physical activity and poor diet which may all lead to 

the onset of anxiety or depression 52,63-66. It is possible that these factors are more 

prevalent and important in women than in men. Future research should explore this. In 

addition, previous literature 67,68, suggests a potential connection between hearing and 

vision impairments with increased incidence of dementia. It is possible that this is linked 

to higher levels of depression and anxiety in people with sensory impairment. 

Clear strengths of our study are the large representative sample of Spanish adults and 

the investigation of gender differences in single and dual sensory impairments. 

However, our findings must be interpreted in light of some limitations. The study is 
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cross-sectional and self-reported, thus potentially introducing reporting and recall bias 

into the findings. As the stem question for anxiety and depression was “have you ever”, 

it is possible that some participants suffered from anxiety and depression before the 

existence of their sensory impairment. Also, there was no specification in the survey on 

whether the participants lived in extended households, and depression and anxiety 

might be reduced if support was available. In addition, it would be important to include, 

in future studies, the location of the households (urban or rural) as that may impact 

access to healthcare. Income could not be accounted due to lack of data. However, given 

that we adjusted for education, which is often a proxy of wealth, this may not be a major 

limitation. Finally, future studies should take into account access to correct spectacles 

and hearing aids and the government’s subsidy on these. 

Conclusion 

In conclusion, in this large representative sample of Spanish adults, we found that vision 

and hearing impairment were associated with significantly higher odds of anxiety and 

depression in both men and women, with dual sensory impairment showing the highest 

odd ratios. In addition, the odds were higher in women with dual sensory impairment. 

Addressing any reversible causes of vision and hearing impairment may reduce risk for 

depression or anxiety onset. Eye care and hearing care practitioners should be aware of 

the high risk of depression and anxiety in women with vision and hearing impairments 

in order to be able to address the mental health of people with dual sensory loss. 
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Table 1. Prevalence of depression in Spanish adults with vision and hearing impairment (overall and by gender) 
Overall 

(N=23089) 

Man 

(N=10595) 

Woman 

(N=12494) 

Ratio 

(F/M) 
χ2 df aP-value 

Effect 
size b 

Without sensory impairment 

(n=18024, M: 8482, F: 9542) 

N=1401 (78%) N=396 

(4.7%) 

N=1005 

(10.5%) 2.23 215.368 1 <0.001*** 0.109 

Vision impairment only 

(n=2550, M: 1010, F: 1540) 

N=520 (20.4%) N=116 

(11.5%) 

N=404 

(26.2%) 2.27 81.731 1 <0.001*** 0.179 

Hearing impairment only 

(n=1607, M: 793, F: 814) 

N=280 (17.4%) N=83 

(10.5%) 

N=197 

(24.2%) 2.30 52.667 1 <0.001*** 0.181 

Vision & hearing impairment 

(n=908, M: 310, F: 598) 

N=263 (29.0%) N=53 

(17.1%) 

N=210 

(35.1%) 2.05 32.222 1 <0.001*** 0.188 

a P-values were based on chi-squared tests. 

*** P < 0.001. 
b Effect size for chi-squared test: Phi coefficient. Small 0.1; Medium 0.3; Large 0.5. 
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Table 2. Prevalence of chronic anxiety in Spanish adults with vision and hearing impairment (overall and by gender) 
Overall 

(N=23089) 

Man 

(N=10595) 

Woman 

(N=12494) 

Ratio 

(F/M) 
χ2 df aP-value 

Effect 
size b 

Without sensory impairment 

(n=18024, M: 8482, F: 9542) 

N=1310 (7.3%) N=381 

(4.5%) 

N=929 

(9.7%) 2.15 183.218 1 <0.001*** 0.101 

Vision impairment only 

(n=2550, M: 1010, F: 1540) 

N=397 (15.6%) N=98 

(9.7%) 

N=299 

(19.4%) 2.00 43.774 1 <0.001*** 0.131 

Hearing impairment only 

(n=1607, M: 793, F: 814) 

N=192 (11.9%) N=59 

(7.4%) 

N=133 

(16.3%) 2.20 30.237 1 <0.001*** 0.137 

Vision & hearing impairment 

(n=908, M: 310, F: 598) 

N=179 (19.7%) N=30 

(9.7%) 

N=149 

(24.9%) 2.56 29.956 1 <0.001*** 0.182 

a P-values were based on chi-squared tests. 

*** P < 0.001. 
b Effect size for chi-squared test: Phi coefficient. Small 0.1; Medium 0.3; Large 0.5. 
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Table 3. Association between vision and hearing impairment (exposure) and depression (outcome) in Spanish adults estimated by 
multivariable logistic regression. 

Overall (N=23089) Man (N=10595) Woman (N=12494) OR 
Woman/Man 

Vision impairment only (n=2550) 2.053 (1.782-2.365)*** 1.835 (1.421-2.371)*** 2.114 (1.779-2.513)*** 1.15 
Hearing impairment only (n=1607) 1.443 (1.161-1.794)*** 1.642 (1.171-2.303)** 1.648 (1.230-2.210)*** 1.003 
Vision & hearing impairment (n=908) 2.980 (2.170-4.091)*** 2.773 (1.663-4.623)*** 3.488 (2.289-5.316)*** 1.25 

Values expressed as Odds Ratio (95% Confidence Interval). 
Reference category is no vision or hearing impairment. 
Model adjusted for age, living as a couple, education, smoking, alcohol, obesity and physical activity. 
** P < 0.01. *** P < 0.001. 

Table 4. Association between vision and hearing impairment (exposure) and anxiety (outcome) in Spanish adults estimated by multivariable 
logistic regression. 

Overall (N=23089) Man (N=10595) Woman (N=12494) OR 
Woman/Man 

Vision impairment only (n=2550) 1.791 (1.549-2.071)*** 1.802 (1.387-2.342)*** 1.745 (1.462-2.082)*** 0.968 
Hearing impairment only (n=1607) 1.454 (1.162-1.818)** 1.543 (1.081-2.202)* 1.726 (1.284-2.321)*** 1.16 
Vision & hearing impairment (n=908) 2.636 (1.902-3.653)*** 1.803 (1.002-3.244)* 3.478 (2.294-5.274)*** 1.92 

Values expressed in Odds Ratio (95% Confidence Interval). * P < 0.05. ** P < 0.01. *** P < 0.001. 
Reference category is no vision or hearing impairment. 
Model adjusted for age, living as a couple, education, smoking, alcohol, obesity and physical activity. 

* P < 0.05. ** P < 0.01. *** P < 0.001. 
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Figure 1. Prevalence of depression in Spanish adults with vision and hearing impairment (by gender) 
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Figure 2. Prevalence of chronic anxiety in Spanish adults with vision and hearing impairment (by gender) 
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