
TYPE Original Research

PUBLISHED 09 May 2024

DOI 10.3389/fpubh.2024.1332561

OPEN ACCESS

EDITED BY

Melissa Thong,

German Cancer Research Center

(DKFZ), Germany

REVIEWED BY

Víctor Zamora Ruiz,

Fundació Institut Mar d’Investigacions

Mèdiques (IMIM), Spain

Mirjam Sprangers,

Amsterdam University Medical

Center, Netherlands

*CORRESPONDENCE

Jing Han

hj.kj@163.com

RECEIVED 03 November 2023

ACCEPTED 29 April 2024

PUBLISHED 09 May 2024

CITATION

Hu D, Zhang Y, Zhang Y, Liu Y and Han J

(2024) The relationship between social

support and erectile dysfunction in

middle-aged and older males.

Front. Public Health 12:1332561.

doi: 10.3389/fpubh.2024.1332561

COPYRIGHT

© 2024 Hu, Zhang, Zhang, Liu and Han. This is

an open-access article distributed under the

terms of the Creative Commons Attribution

License (CC BY). The use, distribution or

reproduction in other forums is permitted,

provided the original author(s) and the

copyright owner(s) are credited and that the

original publication in this journal is cited, in

accordance with accepted academic practice.

No use, distribution or reproduction is

permitted which does not comply with these

terms.

The relationship between social
support and erectile dysfunction
in middle-aged and older males

Danqing Hu1, Yan Zhang2,3, Yue Zhang4, Yu Liu2 and Jing Han1*

1School of Nursing, Qingdao University, Qingdao, Shandong, China, 2Department of Critical Care

Medicine, The A�liated Hospital of Qingdao University, Qingdao, Shandong, China, 3School of

Nursing, Hong Kong Polytechnic University, Hong Kong, China, 4Department of Women’s Health Care,

Qingdao Maternal & Child Health and Family Planning Service Center, Qingdao, Shandong, China

Background: Erectile dysfunction (ED) is a prevalent condition that a�ects

middle-aged and older men, impacting their sexual health and overall wellbeing.

We aimed to investigate the relationship between social support and ED among

this specific population.

Methods: Data were collected from the National Health and Nutrition

Examination Survey. Social support was assessed through various dimensions,

including emotional support, material support, and network support. Multivariate

logistic regression was performed to examine the association between

social support and ED, and a propensity-score-matched (PSM) analysis was

further conducted.

Results: Among 1938 middle-aged and older males in the United States, 49.9%

had a history of ED. ED was more prevalent in older individuals and those with

comorbidities such as hypertension, prostate disease, higher serum creatinine

level, and mental problems. Males with lower social support scores had a higher

weighted rate of ED (P < 0.001). After adjusting for multiple variables in logistic

regression analysis, a higher social support score was associated with a 19%

lower likelihood of ED (weighted odds ratio [OR] 0.81, 95% confidence interval

[CI] 0.66–0.98, P = 0.032). The association remained consistent after propensity

score matching (OR 0.80, 95% CI 0.66–0.98, P = 0.028).

Conclusion: Social support appears to be associated with a reduced risk of ED in

middle-aged and oldermen. Further research is needed to better understand this

relationship and explore interventions that enhance social support, potentially

leading to improved sexual health outcomes.

KEYWORDS

erectile dysfunction, middle-aged, older adult, sexual health, social support

Introduction

Erectile dysfunction (ED) is a common male sexual dysfunction characterized by the

inability to achieve or maintain an erection sufficient for satisfactory sexual intercourse

(1, 2). Erection is caused by the equilibrium of blood flow into and out of the penis.

The process of achieving and maintaining an erection involves a complex interplay of

psychological, neural, and vascular pathways, collectively contributing to the physiological

response of the penile vascular system (3–6). Conditions that cause alternations in the

blood flow of the penis are strongly associated with common issues such as hypertension,

obesity, and smoking (7–10). Apart from the conventional causes mentioned earlier, there

is growing recognition of the role of social factors in the development and management of

ED (11).
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Social support encompasses various forms of assistance,

including emotional support, informational support, and tangible

help, that individuals receive from their social networks (12).

It plays a vital role in promoting both mental and physical

wellbeing (13). The resources, assistance, and emotional comfort

provided by social support may be associated with protection

against the psychological and physiological processes of ED

(14). Understanding the relationship between social support

and ED is essential for identifying factors that affect sexual

health outcomes. Moreover, it is crucial to recognize that

social support is a modifiable factor. By identifying the role of

social support associated with ED, we can pave the way for

developing interventions aimed at enhancing social support and

potentially improving sexual health. Previous research suggests that

psychological support may have a significant impact on young men

with ED (11). However, the relationship between social support and

ED is uncertain in middle-aged and older male groups.

Therefore, we conducted an investigation to examine the

relationship between social support and ED among middle-

aged and older males in the United States, utilizing nationally

representative data from the National Health and Nutrition

Examination Survey (NHANES). Our study examined various

forms of social support, including emotional support, material

support, and network support, to determine their impact on the

risk of ED, aiming to provide a comprehensive understanding of

the associations between different aspects of social support and ED

among middle-aged and older men.

Materials and methods

Study design and population

The NHANES is a nationwide survey conducted by the Centers

for Disease Control and Prevention in order to provide health and

nutrition data of United States population. Detailed information

about the design and methodology of the survey is available in the

NHANES website (https://www.cdc.gov/nchs/nhanes/index.htm).

In brief, the study adopts a stratified, multi-stage probabilistic

sampling design of the civilian, non-institutionalized population

in the USA. Participants are initially interviewed at home and

subsequently undergo a physical examination at a mobile screening

center. The survey has received approval from the National Center

for Health Statistics Research Ethics Review Board, and written

consents are obtained from participants prior to the interview and

examination phases. For data users and researchers throughout the

world, survey data are available on the internet. For our study, we

utilized NHANES data collected between 2001 and 2004. Data on

ED was available for males aged 20 years and older. Our cross-

sectional analysis focused on a cohort of 1,938 males aged 40 years

and older, for whom complete data on both ED and social support

were available. Please refer to Figure 1 for a flowchart illustrating

subject inclusion and exclusion criteria.

Abbreviations: CI, Confidence interval; ED, Erectile dysfunction; IQR,

Interquartile range; NHANES, National Health and Nutrition Examination

Survey; PS, Propensity score; PSM, Propensity score matched; SD, Standard

deviation; SMD, Standardized mean di�erences; OR, Odds ratio.

FIGURE 1

Flow chart of the screening process for the selection of eligible

participants. ED, erectile dysfunction; NHANES, National Health and

Nutrition Examination Survey.

Study variables

Social support comprised three components: emotional

support, material support, and network support (number of close

friends). To assess emotional support, participants were asked the

following question: “Can you count on anyone to provide you with

emotional support such as talking over problems or helping you

make a difficult decision?” The response options were yes or no.

For measuring material support, the question included was: “If

you need some extra help financially, could you count on anyone

to assist you, for example, by paying bills, housing costs, hospital

visits, or providing you with food or clothing?” The response

options were yes or no. The number of close friends was defined

as “relatives or non-relatives with whom you feel comfortable, can

discuss personal matters, and can rely on for help.” The population

mean for this variable was 5 friends; thus, it was categorized as

having ≥5 friends and <5 friends, following the literature (15).

These questions were selected from the Yale Health and Aging

Study and the Social Network Index - Alameda County Study

(16, 17). The sum of the social support scores ranged from 0 to 3.

ED outcomes were determined based on the self-reported

single-item questionnaire from the Massachusetts Male Aging

Study, which inquired about the ability to achieve and maintain

an erection adequate for satisfactory intercourse. The available

response options were: “always or almost always able,” “usually

able,” “sometimes able,” and “never able.” We defined ED as

individuals who reported being “sometimes able” or “never able,”

consistent with previous studies (18, 19).
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Other information included demographic characteristics

(age, marital status, household income, body mass index, and

waist circumference), lifestyle characteristics (smoking, abnormal

alcohol intake, and physical activity), and medical characteristics

(hypertension, prostate disease, triglyceride-glucose index,

serum creatinine, mental problems, and regular prescription

medications). Smoking was defined as having smoked at least

100 cigarettes in life. Abnormal alcohol intake was defined as

consuming at least one drink per day. Participants completed a

physical activity questionnaire to self-report their average level

of physical activity each day. Activity levels were classified as

follows: “none” for individuals who reported sitting most of the

day without much walking, “light” for those who reported standing

or walking a lot but without much lifting or carrying, “Moderate”

for those reported often lifting light loads or climbing stairs/hills,

and “Vigorous” for those engaged in heavy work or carrying

heavy loads, as indicated in the questionnaire. Hypertension

was defined as systolic blood pressure ≥140 mmHg, diastolic

blood pressure ≥90 mmHg, having a history of hypertension,

or taking prescription for antihypertension medication. Mental

problems were defined based on the question: “During the past

12 months, have you seen a mental health professional, such as

a psychologist, psychiatrist, psychiatric nurse, or clinical social

worker, about your health?” The response options were yes or no.

The triglyceride-glucose index was calculated with this formula: Ln

[fasting triglycerides (mg/dL)× glucose (mg/dL)/2] (20).

Statistical analysis

Continuous variables were described using either mean

(standard deviation, SD) or median (interquartile range,

IQR), and comparisons between groups were conducted using

unpaired t-test or Mann-Whitney U-test, depending on the data

distribution. Categorical variables were presented as frequencies

and percentages, and group comparisons were performed using

the chi-squared test. The association between social support and

ED was assessed using logistic regression models. Multivariable

analyses adjusted for confounding factors, including all variables

listed in Table 1.

Sensitivity analysis of propensity score matched (PSM) analysis

was conducted to further control for confounding, matching cases

in a 1:1 ratio with a caliper size of 0.02. The propensity score

(PS) was calculated in a logistic regression model that included

the covariates listed in Table 1. Group differences were evaluated

using standardized mean differences (SMD). With SMD < 10.0%

indicating relatively small imbalances between the groups (21).

Subgroup analyses were conducted to explore the relationship

between social support and ED within different groups. These

analyses involved examining interaction effects, which assess

whether the association between social support and ED varies

significantly across subgroups. The Wald test was employed

to calculate interaction p-values, adjusting for other variables

alongside grouping factors. Significant interactions were

interpreted by assessing the impact of social support on ED

within each subgroup, facilitating the detection of meaningful

variations across groups.

Appropriate sampling weights were taken into account to

ensure a nationally representative estimate in this study. R (version

3.4.2) and Stata 14.0 (Stata, College Station, TX, USA) were used

for data analyses. Two-sided P values < 0.05 were considered

statistically significant.

Results

Patients’ characteristics

This study involved a total of 1,938 males, among which

967 (49.9%) reported a history of ED. The characteristics of the

study population are presented in Table 1. Men without ED were

younger (54.0 years vs. 68.0 years) and had a slightly lower waist

circumference (102.7 cm vs. 106.1 cm), and serum creatinine level

(1.0 mg/dL vs. 1.1 mg/dL). Yet, men with ED had a higher weighted

prevalence of hypertension (66.5% vs. 43.9%), prostate disease

(35.4% vs. 14.4%), and mental problems (6.9% vs. 6.1%) than those

without ED (all P < 0.05). Detailed data on the characteristics of

the study population are presented in Table 1.

Association between social support and ED

Males with higher social support scores demonstrated lower

rates of ED (P < 0.001), as shown in Figure 2. In the univariate

logistic regression analysis, there was no significant association

between the social support score and ED (weighted odds ratio [OR],

0.91; 95% confidence interval [CI], 0.80–1.03; P= 0.137). However,

after adjusting for age in model 1 (weighted OR, 0.82; 95% CI,

0.71–0.96; P = 0.016) and performing multivariable adjustments

in model 2 (weighted OR, 0.81; 95% CI, 0.66–0.98; P = 0.032),

significant inverse associations between social support and EDwere

observed. Similar results were observed in the unweighted sample

(Table 2).

For different types of social support, no significant association

was observed between emotion support (weighted OR, 0.74;

95%CI, 0.27–2.04; P = 0.554), material support (weighted OR,

0.71; 95%CI, 0.47–1.06; P= 0.092), and network support (weighted

OR, 0.82; 95%CI, 0.60–1.10; P = 0.177) and ED after multivariate

adjustment in model 2 (Table 3).

Sensitivity analysis

The PSM analysis was performed to further confirm the

association between social support and ED. After PSM, 312

males with ED were matched with 312 males without ED

(Table 1). The SMD for most covariates were lower than 10%,

indicating that PS for the two groups significantly overlapped

(see Supplementary Figure 1). The characteristics between these

two groups were re-compared, and all of the characteristics were

comparable (P < 0.05) (Table 1). The independent association

between social support and ED was also found in the PSM sample

(OR, 0.80; 95%CI, 0.66–0.98; P= 0.028) (Table 2).
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TABLE 1 Comparison the characteristics of participants with or without erectile dysfunction.

Entire sample P value PSM sample P value

Not ED
(n = 971)

ED
(n = 967)

Not ED
(n = 312)

ED
(n = 312)

Demographic characteristics

Age (years) 54.0 (10.8) 68.0 (10.6) <0.001 65.6 (10.0) 64.9 (9.8) 0.404

Household income <0.001 0.849

<$20,000 182 (11.2) 275 (21.2) 72 (23.1) 70 (22.4)

≥$20,000 740 (88.8) 623 (78.8) 240 (76.9) 242 (77.6)

Marital status <0.001 1.000

Married or living with

a partner

752 (81.1) 727 (79.5) 245 (78.5) 245 (78.5)

Living alone 218 (18.9) 240 (20.5) 67 (21.5) 67 (21.5)

Body mass index (kg/m2) 28.3 (4.5) 28.8 (5.5) 0.195 28.5 (4.5) 28.6 (5.4) 0.765

Waist circumference

(cm)

102.7 (12.0) 106.1 (14.5) 0.001 104.3 (12.1) 104.5 (14.2) 0.836

Lifestyle characteristics

Smoking 612 (61.9) 685 (70.9) <0.001 220 (70.5) 218 (69.9) 0.861

Abnormal alcohol intake 83 (9.3) 87 (14.2) <0.001 42 (13.5) 42 (13.5) 1.000

Physical activity <0.001 0.814

None 210 (20.9) 330 (32.2) 71 (22.8) 81 (26.0)

Light 510 (51.2) 496 (50.7) 175 (56.1) 169 (54.2)

Moderate 163 (18.9) 108 (13.3) 51 (16.3) 49 (15.7)

Vigorous 85 (9.0) 31 (3.7) 15 (4.8) 13 (4.2)

Medical characteristics

Hypertension 473 (43.9) 666 (66.5) <0.001 201 (64.4) 191 (61.2) 0.407

Prostate disease 164 (14.4) 361 (35.4) <0.001 82 (26.3) 86 (27.6) 0.718

Triglyceride-glucose

index

8.8 (0.02) 8.8 (0.04) 0.043 8.8 (0.6) 8.8 (0.7) 0.688

Serum creatinine

(mg/dL)

1.0 (0.6) 1.1 (0.7) <0.001 1.0 (0.2) 1.1 (0.6) 0.381

Mental problems 49 (6.1) 55 (6.9) <0.001 21 (6.7) 19 (6.1) 0.744

Prescription medications 575 (59.1) 815 (84.7) <0.001 232 (74.4) 235 (75.3) 0.782

Data of entire sample are presented as weighted mean and standard deviation (SD), or number of participants and weighted percentage. Data of PSM sample are presented as mean and standard

deviation (SD), or number of participants and percentage. ED, erectile dysfunction; PSM, propensity-score-matched.

Subgroup analyses

The associations between social support and the risk

of ED were assessed through subgroup analyses based on

various characteristics, including age (<65 years or ≥65

years), household income (<$20,000 or ≥$20,000), marital

status (living alone or married/living with a partner), body

mass index (<30 kg/m2 or ≥30 kg/m2), smoking (no or yes),

abnormal alcohol intake (no or yes), hypertension (no or yes),

prostate disease (no or yes), mental problems (no or yes), and

prescription medications (no or yes). No statistically significant

interactions were found between these variables and social

support in relation to ED (all P for interaction > 0.05) (see

Supplementary Figure 2).

Discussion

Based on a nationally representative cross-sectional study of

United States adults, we investigated the association between social

support and the risk of ED in middle-aged and older men. In this

study, nearly half of these middle-aged and older males experienced

ED. Males with higher social support scores had a lower rate of ED.

After adjusting for confounding factors, higher social support was

significantly associated with a reduced risk of ED.

The prevalence of ED in our study was approximately 50%,

which aligns with data reported in the Massachusetts Male Aging

Study, where 52% of males aged 40 to 70 years old experienced

some degree of ED (22). ED has a profound impact on the quality

of life for both individuals experiencing it and their partners,
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FIGURE 2

The weighted rate of erectile dysfunction in middle-aged and older males with di�erent social support scores. ED, erectile dysfunction. The red bar

represents the weighted rate of males without erectile dysfunction, while the blue bar represents the weighted rate of males with erectile dysfunction.

TABLE 2 The association between social support and erectile dysfunction among middle-aged and older males.

Unadjusted Model 1 Model 2

OR (95%CI) P value OR (95%CI) P value OR (95%CI) P value

Weighted 0.91 (0.80–1.03) 0.137 0.82 (0.71–0.96) 0.016 0.81 (0.66–0.98) 0.032

Unweighted 0.91 (0.81–1.01) 0.079 0.83 (0.73–0.95) 0.005 0.80 (0.68–0.96) 0.014

Propensity-score-

matched

0.80 (0.66–0.98) 0.028 / /

Model 1 adjusted for age; Model 2 adjusted for age, household income, marital status, body mass index, waist circumference, smoking, abnormal alcohol intake, physical activity, hypertension,

prostate disease, triglyceride-glucose index, serum creatinine, mental problems, and prescription medications. CI, confidence interval; OR, odds ratio.

often leading to significant relationships challenges. Previous study

demonstrated a strong association between couple’s relationship

deterioration and ED (23). However, there is limited research

on the influence of social relationships on ED. The results of

our study showed that males with higher social support scores

demonstrated lower rates of ED, consistent with a recent study

conducted in China found that men with ED had significantly

lower social support scores compared to those without ED,

suggesting a potential bidirectional relationship between ED and

social relationships (24). In contrast to previous studies that have

primarily emphasized the importance of psycho-social support

for young men with ED (6, 11), our study revealed a significant

negative correlation between social support and ED in middle-aged

and older males, even after controlling for confounding variables.

In our study, we found that while single social support

items were not significant, the sum score yielded significant

results. We suggest that this may be due to the cumulative

effect of multiple sources of support being more influential than

considering individual dimensions separately. We believe that

middle-aged and older men at risk of ED may benefit from

comprehensive social support, including emotional, material, and

network support. Achieving this requires collaboration among

government agencies, healthcare professionals, communities,

families, and individuals.

Social support is a crucial resource that serves as a protective

buffer, effectively counteracting the detrimental effects of health

conditions (25). Its impact becomes particularly significant in

middle-aged and older individuals, where the positive effects

of social support are more pronounced. Research indicates that

the structure and dynamics of social support networks undergo

change as people age (26). Specifically, older adults tend to

describe networks comprised of smaller, closely-knit groups, which

contrasts with the larger networks commonly found among

younger individuals (27). Social support can provide psychological

comfort and assistance, enabling men to effectively manage stress

and anxiety related to their sexuality, thereby promoting positive

mental wellbeing and mitigating the adverse effects of sexual stress

on erectile function (28). Moreover, maintaining a healthy lifestyle

has been consistently linked to a lower risk of ED (29, 30). Healthy

lifestyle choices are not just an individual choice, but can also be

influenced by social relationships. The companionship and advice

from family and close friends contribute to the development of

healthy habits, the sustenance of stable relationships, and ultimately

a reduced risk of ED. Additionally, various types of social support

can act as a source of motivation and accountability for men to

prioritize their health. It was reported that if experiencing ED,

more than one-fifth of individuals turned to their friends for help

(31). Through such network support, individuals are encouraged to
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TABLE 3 The association between di�erent types of social support and erectile dysfunction among middle-aged and older males.

Unadjusted Model 1 Model 2

OR (95%CI) P value OR (95%CI) P value OR (95%CI) P value

Emotional support 0.95 (0.52–1.75) 0.876 1.04 (0.45–2.40) 0.928 0.74 (0.27–2.04) 0.554

Material support 0.73 (0.57–0.92) 0.010 0.73 (0.56–0.97) 0.029 0.71 (0.47–1.06) 0.092

Network support 1.00 (0.78–1.28) 0.983 0.77 (0.60–1.00) 0.053 0.82 (0.60–1.10) 0.177

Weighted OR and 95%CI. Model 1 adjusted for age; Model 2 adjusted for age, household income, marital status, body mass index, waist circumference, smoking, abnormal alcohol intake,

physical activity, hypertension, prostate disease, triglyceride-glucose index, serum creatinine, mental problems, and prescription medications. CI, confidence interval; OR, odds ratio.

pursue regular medical check-ups, adhere to prescribed treatments,

and proactively seek professional help whenever required.

Our results have several important implications. Firstly, the

significant inverse association between social support and ED

among middle-aged and older men highlights the importance

of addressing social support in sexual health interventions

and policies. Governments and health agencies should consider

incorporating social support components into sexual health

programs, especially for middle-aged and older men. Secondly,

acknowledging the potential impact of social factors on the

development and management of ED, it is crucial for healthcare

practitioners to place greater emphasis on assessing and addressing

social support needs when evaluating and treating individuals

with ED. Incorporating assessments of social support into

routine clinical practice not only facilitates the identification of

patients at higher risk but also allows for the customization

of interventions based on individual needs, thus enhancing the

clinical relevance of treatment strategies. Healthcare providers

can work collaboratively with social workers, counselors, and

community support organizations to provide comprehensive care

that addresses both the physical and psychosocial aspects of ED.

In addition to its relevance in the context of ED, it is noteworthy

that social support has been extensively linked to improved mental

and physical health outcomes within this age cohort, emphasizing

the broader benefits of fostering strong social connections and

networks (32, 33).

To the best of our knowledge, this study is the first to investigate

the association between social support and ED in middle-aged

and older men. However, there are certain limitations to be

acknowledged. The main limitation of this study is the use of

a self-reported questionnaire method to assess ED, which may

not accurately reflect the true prevalence of ED. However, the

validity of the measurement in our study has been previously

tested, and the prevalence of ED in our study was similar to

previous reports, which increases our confidence in the results

(22, 34, 35). We posit that self-reported experiences of ED may be

more relevant for perceived social support than objectively assessed

ED. Nonetheless, the data cannot be generalized to men whose ED

has been objectively established. It’s important to acknowledge that

one limitation of our study is the lack of more recent ED data

in the NHANES database. However, the prevalence of ED in the

NHANES database from 2001–2004 is comparable to previous and

recent ED prevalence data reported in studies (22, 36). Despite

the age of the data, it remains valuable for examining trends

and associations related to ED and social support. Additionally,

the data are based on single items and binary response options,

making them crude measures that may overlook possible nuances.

Furthermore, the cross-sectional design of the study limits our

ability to establish a causal association between social support and

ED, given the potential for reverse causality or bidirectionality.

Therefore, further prospective studies are essential to clarify the role

of social support in preventing ED. Furthermore, despite our efforts

to adjust for potential confounders, it’s important to acknowledge

the possibility of residual confounding. To address this concern,

we conducted PSM analyses to further reduce bias. However,

conducting multiple hypothesis tests may potentially elevate the

risk of Type I errors. It’s worth noting that the absence of explicit

multiple testing correction methods in our data analysis represents

a limitation. Before integrating the results into clinical practice,

confirming their clinical relevance is crucial. However, in our study,

although statistical significance was prioritized, it’s important to

note that achieving statistical significance is more likely with larger

sample sizes, but the clinical significance may not always align. We

must acknowledge the limitation of not directly assessing clinical

significance through effect sizes, which may necessitate further

validation from additional studies.

Conclusion

In conclusion, our study found a significant inverse association

between social support and ED among middle-aged and older

men in the United States. While our findings suggest a potential

protective role of social support in preventing ED. Further

prospective studies are needed to validate this hypothesis and

elucidate the underlying mechanisms.

Data availability statement

The original contributions presented in the study are included

in the article/Supplementary material, further inquiries can be

directed to the corresponding author.

Ethics statement

The studies involving humans were approved by the National

Center for Health Statistics Research Ethics Review Board. The

studies were conducted in accordance with the local legislation

and institutional requirements. Written informed consent for

participation was not required from the participants or the

participants’ legal guardians/next of kin in accordance with the

national legislation and institutional requirements.

Frontiers in PublicHealth 06 frontiersin.org

https://doi.org/10.3389/fpubh.2024.1332561
https://www.frontiersin.org/journals/public-health
https://www.frontiersin.org


Hu et al. 10.3389/fpubh.2024.1332561

Author contributions

DH: Conceptualization, Data curation, Writing—original

draft. YaZ: Data curation, Writing—review & editing. YuZ:

Data curation, Writing—review & editing. YL: Data curation,

Writing—review & editing. JH: Conceptualization, Methodology,

Supervision, Writing—review & editing.

Funding

The author(s) declare that financial support was received for the

research, authorship, and/or publication of this article. This work

was supported by the Natural Science Foundation of Shandong

Province, China (No. ZR202212010347).

Acknowledgments

We acknowledge the National Health and Nutrition

Examination Survey (NHANES) program for granting access

to their dataset. We also extend our thanks to the participants and

the NHANES dataset collection team.

Conflict of interest

The authors declare that the research was conducted

in the absence of any commercial or financial relationships

that could be construed as a potential conflict

of interest.

Publisher’s note

All claims expressed in this article are solely those of the

authors and do not necessarily represent those of their affiliated

organizations, or those of the publisher, the editors and the

reviewers. Any product that may be evaluated in this article, or

claim that may be made by its manufacturer, is not guaranteed or

endorsed by the publisher.

Supplementary material

The Supplementary Material for this article can be found

online at: https://www.frontiersin.org/articles/10.3389/fpubh.2024.

1332561/full#supplementary-material

References

1. Shamloul R, Ghanem H. Erectile dysfunction. Lancet. (2013) 381:153–
65. doi: 10.1016/S0140-6736(12)60520-0

2. McMahon CG. Current diagnosis and management of erectile dysfunction.Med J
Aust. (2019) 210:469–76. doi: 10.5694/mja2.50167

3. Nguyen HMT, Gabrielson AT, Hellstrom WJG. Erectile dysfunction in young
men-a review of the prevalence and risk factors. Sex Med Rev. (2017) 5:508–
20. doi: 10.1016/j.sxmr.2017.05.004

4. Najari BB, Kashanian JA. Erectile dysfunction. JAMA. (2016)
316:1838. doi: 10.1001/jama.2016.12284

5. Burnett AL, Nehra A, Breau RH, Culkin DJ, FaradayMM, Hakim LS, et al. Erectile
dysfunction: AUA guideline. J Urol. (2018) 200:633–41. doi: 10.1016/j.juro.2018.05.004

6. Calzo JP, Austin SB, Charlton BM, Missmer SA, Kathrins M, Gaskins AJ, et al.
Erectile dysfunction in a sample of sexually active young adult men from a US
Cohort: demographic, metabolic and mental health correlates. J Urol. (2021) 205:539–
44. doi: 10.1097/JU.0000000000001367

7. Skeldon SC, Detsky AS, Goldenberg SL, Law MR. Erectile dysfunction and
undiagnosed diabetes, hypertension, and hypercholesterolemia. Ann Fam Med. (2015)
13:331–5. doi: 10.1370/afm.1816

8. Pellegrino F, Sjoberg DD, Tin AL, Benfante NE, Briganti A, Montorsi F, et al.
Relationship between age, comorbidity, and the prevalence of erectile dysfunction. Eur
Urol Focus. (2023) 9:162–7. doi: 10.1016/j.euf.2022.08.006

9. Heikkila A, Kaipia A, Venermo M, Kautiainen H, Korhonen P. Relationship
of blood pressure and erectile dysfunction in men without previously diagnosed
hypertension. J Sex Med. (2017) 14:1336–41. doi: 10.1016/j.jsxm.2017.09.007

10. Verze P, Margreiter M, Esposito K, Montorsi P, Mulhall J. The link between
cigarette smoking and erectile dysfunction: a systematic review. Eur Urol Focus. (2015)
1:39–46. doi: 10.1016/j.euf.2015.01.003

11. SongWH, Park J, Yoo S, Oh S, Cho SY, ChoMC, et al. Changes in the prevalence
and risk factors of erectile dysfunction during a decade: the Korean internet sexuality
survey (KISS), a 10-year-interval web-based survey. World J Mens Health. (2019)
37:199–209. doi: 10.5534/wjmh.180054

12. Thoits PA. Stress and health: major findings and policy implications. J Health Soc
Behav. (2010) 51:S41–53. doi: 10.1177/0022146510383499

13. Kim S, Thomas PA. Direct and indirect pathways from social support to health?
J Gerontol B Psychol Sci Soc Sci. (2019) 74:1072–80. doi: 10.1093/geronb/gbx084

14. Gariepy G, Honkaniemi H, Quesnel-Vallee A. Social support and protection
from depression: systematic review of current findings in Western countries. Br J
Psychiatry. (2016) 209:284–93. doi: 10.1192/bjp.bp.115.169094

15. Johnson DA, Prakash-Asrani R, Lewis BD, Bliwise DL, Lewis TT. Racial/ethnic
differences in the beneficial effect of social support on sleep duration. J Clin Sleep Med.
(2023) 19:1231–8. doi: 10.5664/jcsm.10542

16. Berkman LF, Seeman TE, Albert M, Blazer D, Kahn R, Mohs R, et al. High, usual
and impaired functioning in community-dwelling older men and women: findings
from the MacArthur Foundation Research Network on Successful Aging. J Clin
Epidemiol. (1993) 46:1129–40. doi: 10.1016/0895-4356(93)90112-E

17. Berkman LF, Syme SL. Social networks, host resistance, and mortality: a nine-
year follow-up study of Alameda County residents. Am J Epidemiol. (1979) 109:186–
204. doi: 10.1093/oxfordjournals.aje.a112674

18. Cao S, Hu X, Shao Y, Wang Y, Tang Y, Ren S, et al. Relationship
between weight-adjusted-waist index and erectile dysfunction in the
United State: results from NHANES 2001-2004. Front Endocrinol. (2023)
14:1128076. doi: 10.3389/fendo.2023.1128076

19. Ruan Z, Xie X, Yu H, Liu R, Jing W, Lu T. Association between dietary
inflammation and erectile dysfunction among US adults: a cross-sectional analysis of
the National Health and Nutrition Examination Survey 2001-2004. Front Nutr. (2022)
9:930272. doi: 10.3389/fnut.2022.930272

20. Simental-Mendia LE, Rodriguez-Moran M, Guerrero-Romero F. The
product of fasting glucose and triglycerides as surrogate for identifying insulin
resistance in apparently healthy subjects. Metab Syndr Relat Disord. (2008)
6:299–304. doi: 10.1089/met.2008.0034

21. Austin PC. Using the standardized difference to compare the prevalence of a
binary variable between two groups in observational research. Commun Stat Simul
Comput. (2009) 38:1228–34. doi: 10.1080/03610910902859574

22. Feldman HA, Goldstein I, Hatzichristou DG, Krane RJ, McKinlay JB. Impotence
and its medical and psychosocial correlates: results of the Massachusetts Male Aging
Study. J Urol. (1994) 151:54–61. doi: 10.1016/S0022-5347(17)34871-1

23. Li H, Gao T, Wang R. The role of the sexual partner in managing erectile
dysfunction. Nat Rev Urol. (2016) 13:168–77. doi: 10.1038/nrurol.2015.315

24. Tianmin W, Shujuan Z, Xiaoyan C, Jing W, Ensi Z. Psychological and social
support in patients with erectile dysfunction and its relationship with stigma. Chinese J
Hum Sexual. (2023) 32:149–52.

Frontiers in PublicHealth 07 frontiersin.org

https://doi.org/10.3389/fpubh.2024.1332561
https://www.frontiersin.org/articles/10.3389/fpubh.2024.1332561/full#supplementary-material
https://doi.org/10.1016/S0140-6736(12)60520-0
https://doi.org/10.5694/mja2.50167
https://doi.org/10.1016/j.sxmr.2017.05.004
https://doi.org/10.1001/jama.2016.12284
https://doi.org/10.1016/j.juro.2018.05.004
https://doi.org/10.1097/JU.0000000000001367
https://doi.org/10.1370/afm.1816
https://doi.org/10.1016/j.euf.2022.08.006
https://doi.org/10.1016/j.jsxm.2017.09.007
https://doi.org/10.1016/j.euf.2015.01.003
https://doi.org/10.5534/wjmh.180054
https://doi.org/10.1177/0022146510383499
https://doi.org/10.1093/geronb/gbx084
https://doi.org/10.1192/bjp.bp.115.169094
https://doi.org/10.5664/jcsm.10542
https://doi.org/10.1016/0895-4356(93)90112-E
https://doi.org/10.1093/oxfordjournals.aje.a112674
https://doi.org/10.3389/fendo.2023.1128076
https://doi.org/10.3389/fnut.2022.930272
https://doi.org/10.1089/met.2008.0034
https://doi.org/10.1080/03610910902859574
https://doi.org/10.1016/S0022-5347(17)34871-1
https://doi.org/10.1038/nrurol.2015.315
https://www.frontiersin.org/journals/public-health
https://www.frontiersin.org


Hu et al. 10.3389/fpubh.2024.1332561

25. Jensen MP, Smith AE, Bombardier CH, Yorkston KM, Miro J, Molton IR. Social
support, depression, and physical disability: age and diagnostic group effects. Disabil
Health J. (2014) 7:164–72. doi: 10.1016/j.dhjo.2013.11.001

26. Krause N. Exploring age differences in the stress-buffering function of social
support. Psychol Aging. (2005) 20:714–7. doi: 10.1037/0882-7974.20.4.714

27. Molton IR, Jensen MP. Aging and disability: biopsychosocial perspectives. Phys
Med Rehabil Clin N Am. (2010) 21:253–65. doi: 10.1016/j.pmr.2009.12.012

28. Tan HM, Tong SF, Ho CC. Men’s health: sexual dysfunction,
physical, and psychological health–is there a link? J Sex Med. (2012)
9:663–71. doi: 10.1111/j.1743-6109.2011.02582.x

29. Bauer SR, Breyer BN, Stampfer MJ, Rimm EB, Giovannucci
EL, Kenfield SA. Association of diet with erectile dysfunction
among men in the health professionals follow-up study. JAMA
Netw Open. (2020) 3:e2021701. doi: 10.1001/jamanetworkopen.2020.
21701

30. Silva AB, Sousa N, Azevedo LF, Martins C. Physical activity
and exercise for erectile dysfunction: systematic review and meta-
analysis. Br J Sports Med. (2017) 51:1419–24. doi: 10.1136/bjsports-2016-0
96418

31. Van Vo T, Hoang HD, Thanh Nguyen NP. Prevalence and associated factors
of erectile dysfunction among married men in Vietnam. Front Public Health. (2017)
5:94. doi: 10.3389/fpubh.2017.00094

32. Lindsay Smith G, Banting L, Eime R, O’Sullivan G, van Uffelen JGZ. The
association between social support and physical activity in older adults: a systematic
review. Int J Behav Nutr Phys Act. (2017) 14:56. doi: 10.1186/s12966-017-0509-8

33. Kelly ME, Duff H, Kelly S, McHugh Power JE, Brennan S, Lawlor BA, et al. The
impact of social activities, social networks, social support and social relationships on
the cognitive functioning of healthy older adults: a systematic review. Syst Rev. (2017)
6:259. doi: 10.1186/s13643-017-0632-2

34. Hicks CW, Wang D, Windham BG, Selvin E. Association of peripheral
neuropathy with erectile dysfunction in US men. Am J Med. (2021) 134:282–
4. doi: 10.1016/j.amjmed.2020.07.015

35. Gao Y, Liu C, Lu X, Lu K, Zhang L, Mao W, et al. Lycopene intake and the
risk of erectile dysfunction in US adults: NHANES 2001-2004. Andrology. (2023)
12:45–55. doi: 10.1111/andr.13439

36. Antonio L, Wu FCW, Moors H, Matheï C, Huhtaniemi IT, Rastrelli G, et al.
Erectile dysfunction predicts mortality in middle-aged and older men independent of
their sex steroid status. Age Ageing. (2022) 51:94. doi: 10.1093/ageing/afac094

Frontiers in PublicHealth 08 frontiersin.org

https://doi.org/10.3389/fpubh.2024.1332561
https://doi.org/10.1016/j.dhjo.2013.11.001
https://doi.org/10.1037/0882-7974.20.4.714
https://doi.org/10.1016/j.pmr.2009.12.012
https://doi.org/10.1111/j.1743-6109.2011.02582.x
https://doi.org/10.1001/jamanetworkopen.2020.21701
https://doi.org/10.1136/bjsports-2016-096418
https://doi.org/10.3389/fpubh.2017.00094
https://doi.org/10.1186/s12966-017-0509-8
https://doi.org/10.1186/s13643-017-0632-2
https://doi.org/10.1016/j.amjmed.2020.07.015
https://doi.org/10.1111/andr.13439
https://doi.org/10.1093/ageing/afac094
https://www.frontiersin.org/journals/public-health
https://www.frontiersin.org

	The relationship between social support and erectile dysfunction in middle-aged and older males
	Introduction
	Materials and methods
	Study design and population
	Study variables
	Statistical analysis

	Results
	Patients' characteristics
	Association between social support and ED
	Sensitivity analysis
	Subgroup analyses

	Discussion
	Conclusion
	Data availability statement
	Ethics statement
	Author contributions
	Funding
	Acknowledgments
	Conflict of interest
	Publisher's note
	Supplementary material
	References


