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Abstract
Background  Speech impairments significantly affect communication and are associated with social and 
psychological difficulties, particularly among adults aged 45 years and older. This study examines the relationship 
between speech impairments and depression using data from the China Health and Retirement Longitudinal Study 
(CHARLS).

Methods  A total of 67,014 participants aged 45 years and older were included in the analysis. The baseline 
characteristics of participants with and without speech impairments were compared using chi-square tests. 
Multivariable logistic and linear regression models were employed to assess the association between speech 
impairments and depression. Sensitivity and subgroup analyses were performed to explore variations across different 
demographic and lifestyle characteristics.

Results  Participants with speech impairments exhibited a significantly greater likelihood of depression, with adjusted 
odds ratios (Model II: OR = 2.16, 95% CI: 1.56–2.97, p < 0.0001) and higher depression scores (Model II: β = 3.03, 95% CI: 
2.24–3.81, p < 0.0001) after controlling for confounders. Sensitivity analysis confirmed the robustness of these findings. 
Subgroup analysis revealed consistent associations across all the examined subgroups, with a statistically significant 
interaction between speech impairments and place of residence (p for interaction = 0.02), indicating a stronger 
association in urban residents.

Conclusion  Speech impairments are strongly associated with a greater likelihood of depression in middle-aged and 
elderly Chinese adults. This finding underscores the importance of targeted mental health interventions and support 
for this population, particularly in urban settings.

Clinical trial number  Not applicable.
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Introduction
Depression is one of the most prevalent mental health 
disorders worldwide, leading to significant personal suf-
fering, reduced quality of life, and increased health care 
utilization [1–3]. It is estimated that globally approxi-
mately 10–20% of middle-aged or older individuals expe-
rience clinically significant depressive symptoms [3–5]. 
In China, where rapid demographic aging and shifts in 
social structures are underway, depression among adults 
aged 45 years and older is particularly concerning, with 
recent surveys suggesting that nearly one-third of these 
individuals may experience elevated depressive symp-
toms [6, 7]. Moreover, late-life depression is significantly 
correlated with functional deterioration, increased mor-
bidity, and higher mortality risks, underscoring the 
urgent need to elucidate its etiological underpinnings 
and identify viable interventional targets to ameliorate 
health outcomes in the geriatric population [8].

Speech impairments may represent a potential but 
underexplored risk factor for depression in middle-aged 
and older adults. These disorders encompass a range of 
conditions, including muteness, dysarthria, aphasia, and 
severe stuttering, which disrupt fluency, articulation, or 
voice quality [9]. Some studies [10, 11] have shown that 
both the amount of speech and timing-related speech 
features, such as slower speech rate, longer pause time, 
and longer response time, are associated with depres-
sion severity and symptoms, and could serve as objective 
biomarkers for assessing depression. Additionally, previ-
ous research has shown that 39.4% of individuals, with 
a mean age of 48.9 years, experienced speech, language, 
or hearing disorders, with the highest prevalence among 
those aged 60 and older, ranging from 18–50% [12, 13]. 
These conditions can severely impede communication 
[14, 15], limiting social interaction and increasing iso-
lation, both of which co-occur with age-related health 
conditions, such as key psychosocial determinants of 
depression [16].

Speech disorders and mental health are intricately 
linked, with communication impairments often acting 
as a catalyst for social isolation, psychological stress, and 
increased vulnerability to depression [16]. As the aging 
population increases, understanding the intersection 
of speech impairments with mental health, especially 
depression, becomes increasingly important [17–19]. 
Previous research has focused primarily on related con-
ditions, such as hearing and vision impairments, which 
are consistently linking them to higher rates of depres-
sion and loneliness [6, 20, 21]. One study explored the 
relationships among stuttering, depression, and suicidal 
ideation in young adults, highlighting the psychological 
challenges associated with speech disorders [22]. None-
theless, prior research often involved smaller samples 
[16, 22], and investigations specifically examining the 

connection between speech disorders and depression in 
Chinese adults aged 45 years and older remain limited.

Addressing these gaps is crucial to understanding how 
speech impairments contribute to depression risk and 
identifying pathways for intervention. The China Health 
and Retirement Longitudinal Study (CHARLS) provides 
a rich dataset for examining this relationship between 
speech impairments and depression in a nationally rep-
resentative sample of Chinese adults aged 45 years and 
older. This study uses the CHARLS database to provide 
new insights into the literature, aiming to enhance our 
ability to address the mental health and communica-
tion needs of middle-aged and older adults. By exploring 
these connections, we hope to improve the quality of life 
of individuals with speech impairments through better, 
more targeted health care strategies.

Methods
Study participants
This study utilized data from the China Health and 
Retirement Longitudinal Study (CHARLS), a nation-
ally representative survey targeting individuals aged 45 
years and older. The CHARLS collects extensive data 
on health, economic status, and social factors affect-
ing middle-aged and older adults in China, with surveys 
conducted across multiple waves (2011, 2013, 2015, and 
2018). Although CHARLS is a longitudinal dataset, this 
study employed a cross-sectional analysis due to the lack 
of sufficient temporal information to establish a follow-
up timeline between speech impairments and depression. 
Participants with missing data on speech impairments or 
depression were excluded to ensure data completeness 
and reliability. After this exclusion process, the final sam-
ple included 67,014 participants. The process of partici-
pant selection is detailed in Fig. 1.

Ascertainment of speech impairments and depression
Speech impairments were identified using a standard-
ized questionnaire administered to participants. The 
questionnaire included the following questions: “Do you 
have any of the following speech impairments: mute-
ness or severe stuttering?” The participants were asked 
to respond “yes” or “no” to this question. The inclusion 
criteria for speech impairments were defined as follows: 
Muteness: Participants who reported an inability to 
speak. Severe stuttering: Participants who reported expe-
riencing significant difficulty with fluency and continuity 
of speech, characterized by frequent repetitions or pro-
longations of sounds, syllables, or words.

Depressive symptoms were assessed using the 10-item 
Center for Epidemiological Studies Depression Scale 
(CES-D-10) [23, 24], a tool validated for measuring 
depressive symptoms among middle-aged and older 
adults in China [7]. The CES-D-10 consists of 10 items 
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(e.g., “In the past week I was bothered by things that usu-
ally don’t bother me?”), each with 4 response options: 
(1) rarely or none of the time (< 1 day); (2) some or a few 
times (1–2 days); (3) occasionally or a moderate amount 
of time (3–4 days); and (4) most or all of the time (5–7 
days). The response values range from 0 to 3. The total 
score for the assessment ranges from 0 to 30, with lower 
scores indicating fewer depressive symptoms. A cutoff 
score of ≥ 10 was used to identify respondents with signif-
icant depressive symptoms [23]. One study [25] reported 
that the CES-D-10 demonstrates good reliability, with 
a Cronbach’s alpha of 0.86 and a test-retest ICC of 0.85, 
as well as strong validity, showing significant correla-
tions with mental health (r = -0.71), vitality (r = -0.60), 
and fatigue (r = 0.57) measures. Additionally, the CES-
D-10 showed strong reliability in Chinese middle-aged 
and older adults, with Cronbach’s alpha values of 0.815 
overall, 0.814 for middle-aged adults, and 0.813 for older 
adults, as well as robust construct validity supported by a 
well-fitting two-factor model (RMSEA = 0.064, CFI = 0.97, 
GFI = 0.97) [26].

Assessment of covariates
Sociodemographic factors were assessed through a struc-
tured questionnaire. Age was recorded in years and cat-
egorized into four groups: under 50, 50–60, 61–70, and 
> 70 years [27]. Sex was self-reported as male or female. 
Marital status was categorized into six groups: married, 
divorced, separated, widowed, never married, or cohab-
iting. Education levels were categorized into five levels: 
illiterate, primary school, middle school, high school, 
and college or above, which includes bachelor’s, master’s, 
and doctoral degrees [28, 29]. Residence was recorded as 
rural or urban, and geographical location was categorized 
into two regions, north and south, based on the partici-
pant’s province of residence.

Current smoking status was defined as “no” for indi-
viduals who identified as nonsmokers and “yes” for those 
who reported actively smoking at the time of the survey. 
Drinking in the last year was categorized as “no” for non-
drinkers or “yes” for those who consumed alcohol. Sleep 
duration was classified as optimal (7–9 hours) or non-
optimal (< 7 or > 9 hours) based on classification in the 
literature [30, 31]. Falls were assessed with the question: 
“Have you experienced a fall in the past two years?” [32]. 

Fig. 1  Flow chart of the study participant selection process
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Body pain was categorized as ‘No’ or ‘Yes’ based on par-
ticipants’ responses to two key questions: whether they 
frequently experienced body pain and the specific loca-
tions where pain was felt [33].

The World Health Organization’s body mass index 
(BMI) classification was used to divide participants into 
four groups: underweight (< 18.5 kg/m²), normal weight 
(18.5–24.9  kg/m²), overweight (25.0–29.9  kg/m²), and 
obese (≥ 30 kg/m²) [34].

Diabetes was defined as fasting plasma glu-
cose ≥ 126  mg/dL, current use of antidiabetic medica-
tion, or self-reported history of diabetes. Hypertension 
was defined as a systolic blood pressure ≥ 140 mmHg, 
diastolic blood pressure ≥ 90 mmHg [35], current use of 
antihypertensive medication, or self-reported history of 
hypertension.

Cardiovascular disease (CVD) [36] status was deter-
mined on the basis of two self-reported questions from 
the CHARLS questionnaire: one that asked whether a 
doctor had ever diagnosed the participant with heart dis-
ease (including conditions such as heart attack, angina, 
coronary artery disease, or heart failure), and the other 
that asked whether a doctor had diagnosed the partici-
pant with a stroke. Participants who answered “yes” to 
either of these questions were classified as having a CVD.

Statistical analyses
The data were recorded in Microsoft Excel and ana-
lyzed using the survey package in R version 4.4.2. Mul-
tiple imputation was performed using the mice package. 
Categorical variables were presented as proportions and 
frequencies, and analyzed with chi-square tests. To maxi-
mize statistical power and minimize bias, we employed 
multiple imputation with five replications to handle 
missing data on nationality, education level, smoking sta-
tus, hypertension, diabetes, and cardiovascular disease, 
using a widely recognized approach for its reliability [37, 
38]. The associations between speech impairments and 
depression were evaluated using multivariable regression, 
with logistic regression applied to the binary outcome 
of depression and linear regression to the continuous 
depression score. Three models were constructed: a 
crude model without covariate adjustments; Model 
One, adjusted for sociodemographic and behavioral fac-
tors (age, sex, nationality, marital status, education level, 
residence, geographical location, smoking, drinking, 
and sleep duration); and Model Two, which included 
all variables from Model One plus clinical factors (BMI, 
hypertension, diabetes, CVD, presence of chronic dis-
ease, body pain, and falls). A sensitivity analysis was con-
ducted to asses the robustness of the findings by varying 
the CES-D-10 cutoff for depressive symptoms. The pri-
mary analysis used a threshold of ≥ 10, while a stricter 
criteria of ≥ 12 was applied in the sensitivity analysis to 

test whether the observed associations persisted under 
a more conservative definition of depression, ensuring 
that the results were not unduly influenced by the cutoff 
selection and reinforcing the robustness of conclusions. 
Subgroup analyses using logistic regression examined 
potential modifiers (age, sex, nationality, residence, geo-
graphical location, smoking, and drinking), with interac-
tion effects assessed by including a product term for each 
stratifying variable and speech impairment in the regres-
sion model. Statistical significance was set at a two-sided 
p-value of ≤ 0.05.

Results
Characteristics of the participants
Table  1 summarizes the baseline characteristics of the 
participants with and without speech impairments. 
Chi-square tests were used to compare differences in 
proportions across demographic, lifestyle, and health-
related variables. The participants with speech impair-
ments were more likely to be older, with 59.69% aged > 60 
years compared to 40.31% aged ≤ 60 years (p = 0.001). 
They were also predominantly male (60.73% vs. 39.27%, 
p < 0.001) and more likely to reside in rural areas (67.54% 
vs. 32.64%, p = 0.04). Educational level was notably lower 
in this group, with 79.05% having less than a middle 
school education (p < 0.001).

Lifestyle factors also differed significantly, with smok-
ing rates being higher in participants with speech impair-
ments (51.83% vs. 48.17%, p < 0.001). In terms of health 
conditions, they had a greater prevalence of hyperten-
sion (38.74% vs. 27.00%, p < 0.001), diabetes (21.47% vs. 
11.88%, p < 0.0001), and cardiovascular disease (37.70% 
vs. 17.37%, p < 0.0001). Chronic disease was less common 
among participants with speech impairments (26.18% 
vs. 41.54%, p < 0.0001), however, body pain (63.87% 
vs. 39.86%, p < 0.0001) and falls (25.13% vs. 12.82%, 
p < 0.0001) were more common in this group. Individu-
als with speech impairments reported depression at a 
rate of 62.83%, which was significantly higher than the 
34.94% reported by those without speech impairments 
(p < 0.0001). No significant differences were observed 
between the two groups in terms of nationality, geo-
graphical location, drinking, BMI, or sleep duration.

The association between speech impairments and 
depression
Table  2 shows the multivariable analysis of the associa-
tion between speech impairments and depression. The 
odds of depression were significantly greater among 
individuals with speech impairments, as estimated using 
logistic regression. According to the crude model, indi-
viduals with speech impairments had higher odds of 
depression (OR = 3.15, 95% CI: 2.35–4.22, p < 0.0001). 
This association remained robust in Model I, which 
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Variable Total
(n = 67014)

Speech impairments P-value
No
(n = 66823)

Yes
(n = 191)

Age(years) 0.001
  < 50 10,406(15.53) 10,386(15.54) 20(10.47)
  50–60 25,945(38.72) 25,888(38.74) 57(29.84)
  61–70 20,154(30.07) 20,082(30.05) 72(37.70)
  > 70 10,509(15.68) 10,467(15.66) 42(21.99)
Sex < 0.001
  Male 32,157(47.99) 32,041(47.95) 116(60.73)
  Female 34,857(52.01) 34,782(52.05) 75(39.27)
Nationality 1.00
  Han 61,857(92.30) 61,681(92.31) 176(92.15)
  Minority 5157( 7.70) 5142( 7.69) 15( 7.85)
Marital status < 0.0001
  Married 58,390(87.13) 58,238(87.15) 152(79.58)
  Divorced 658( 0.98) 652( 0.98) 6( 3.14)
  Separated 235( 0.35) 234( 0.35) 1( 0.52)
  Widowed 7247(10.81) 7223(10.81) 24(12.57)
  Never married 454( 0.68) 446( 0.67) 8( 4.19)
  Cohabitation 30( 0.04) 30( 0.04) 0( 0.00)
Education level < 0.001
  Illiterate 28,617(42.70) 28,512(42.67) 105(54.97)
  Primary school 15,152(22.61) 15,106(22.61) 46(24.08)
  Middle school 14,702(21.94) 14,673(21.96) 29(15.18)
  High school 6986(10.42) 6975(10.44) 11( 5.76)
  College or above 1557( 2.32) 1557( 2.33) 0( 0.00)
Place of residence 0.04
  Rural 40,291(60.12) 40,162(60.10) 129(67.54)
  Urban 26,723(39.88) 26,661(39.90) 62(32.46)
Geographical location 0.24
  North 37,052(55.29) 36,955(55.30) 97(50.79)
  South 29,962(44.71) 29,868(44.70) 94(49.21)
Current smoking < 0.001
  No 40,282(60.11) 40,190(60.14) 92(48.17)
  Yes 26,732(39.89) 26,633(39.86) 99(51.83)
Drinking last year 0.61
  No 43,792(65.35) 43,671(65.35) 121(63.35)
  Yes 23,222(34.65) 23,152(34.65) 70(36.65)
Body mass index (BMI) 0.25
  Normal weight 40,229(60.03) 40,102(60.01) 127(66.49)
  Underweight 3885( 5.80) 3876( 5.80) 9( 4.71)
  Overweight 19,355(28.88) 19,306(28.89) 49(25.65)
  Obesity 3545( 5.29) 3539( 5.30) 6( 3.14)
Hypertension < 0.001
  No 48,920(73.00) 48,803(73.03) 117(61.26)
  Yes 18,094(27.00) 18,020(26.97) 74(38.74)
Diabetes < 0.0001
  No 59,050(88.12) 58,900(88.14) 150(78.53)
  Yes 7964(11.88) 7923(11.86) 41(21.47)
Cardiovascular disease (CVD) < 0.0001
  No 55,374(82.63) 55,255(82.69) 119(62.30)
  Yes 11,640(17.37) 11,568(17.31) 72(37.70)
Presence of chronic disease < 0.0001

Table 1  Baseline characteristics of the participants by speech impairments
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adjusted for age, sex, nationality, marital status, educa-
tion level, place of residence, geographical location, cur-
rent smoking, drinking in the last year and sleep duration 
(OR = 2.99, 95% CI: 2.21–4.04, p < 0.0001). In Model II, 
which additionally adjusted for BMI, hypertension, dia-
betes, CVD, the presence of chronic disease, body pain, 
and falls, the association remained statistically significant 
(OR = 2.16, 95% CI: 1.56–2.97, p < 0.0001).

Similarly, individuals with speech impairments had 
significantly higher depression scores, as estimated 
using linear regression. The crude model revealed a sig-
nificant positive association between speech impair-
ments and depression scores (β = 4.89, 95% CI: 4.00–5.78, 
p < 0.0001). This association persisted in Model I (β = 4.43, 
95% CI: 3.58–5.28, p < 0.0001) and Model II (β = 3.03, 95% 
CI: 2.24–3.81, p < 0.0001), indicating that speech impair-
ments are consistently associated with higher depression 
scores even after adjusting for multiple confounders.

Sensitivity analysis of speech impairments and depression
Table 3 displays the sensitivity analysis conducted using 
logistic regression to assess the association between 
speech impairments and depression, categorized as “No” 
for scores < 12 and “Yes” for scores ≥ 12. In the crude 
model, speech impairment was significantly associated 
with depression (OR = 2.95, 95% CI: 2.22–3.93, p < 0.001). 
After adjusting for age, sex, nationality, marital status, 
education level, place of residence, geographical loca-
tion, current smoking, drinking, and sleep duration in 
Model I, the association remained significant (OR = 2.79, 
95% CI: 2.08–3.74, p < 0.001). After further adjustments 
for BMI, chronic diseases, and other factors in Model II, 
which remained evident (OR = 1.97, 95% CI: 1.44–2.70, 
p < 0.001).

Table 2  Multivariable analysis of the association between speech impairments and depression
Crude model Model I Model II

Speech impairments Depression
OR (95% CI) P-value OR (95% CI)P-value OR (95% CI)P-value

  No ref ref ref
  Yes 3.15(2.35, 4.22) < 0.0001 2.99(2.21, 4.04) < 0.0001 2.16(1.56, 2.97) < 0.0001
Speech impairments Depression score

β (95% CI)P-value β (95% CI)P-value β (95% CI)P-value
  No ref ref ref
  Yes 4.89(4.00, 5.78) < 0.0001 4.43(3.58, 5.28) < 0.0001 3.03(2.24, 3.81) < 0.0001
OR: odds ratio, β: regression coefficient, CI: confidence interval, Ref: reference category

Crude model: adjusted for no variables

Model I adjusted for: age, sex, nationality, marital status, education level, place of residence, geographical location, current smoking, drinking last year, sleep 
duration

Model II adjusted for: age, sex, nationality, marital status, education level, place of residence, geographical location, current smoking, drinking last year, sleep 
duration, body mass index (BMI), hypertension, diabetes, cardiovascular disease (CVD), presence of chronic disease, body pain, and falls

Variable Total
(n = 67014)

Speech impairments P-value
No
(n = 66823)

Yes
(n = 191)

  No 39,179(58.46) 39,038(58.42) 141(73.82)
  Yes 27,835(41.54) 27,785(41.58) 50(26.18)
Body pain < 0.0001
  No 40,305(60.14) 40,236(60.21) 69(36.13)
  Yes 26,709(39.86) 26,587(39.79) 122(63.87)
Falls < 0.0001
  No 58,425(87.18) 58,282(87.22) 143(74.87)
  Yes 8589(12.82) 8541(12.78) 48(25.13)
Sleep duration 0.07
  Nonoptimal sleep (< 7 or > 9 h/d) 53,049(79.16) 52,887(79.14) 162(84.82)
  Optimal sleep (7 to 9 h/d) 13,965(20.84) 13,936(20.86) 29(15.18)
Depression < 0.0001
  No 43,547(64.98) 43,476(65.06) 71(37.17)
  Yes 23,467(35.02) 23,347(34.94) 120(62.83)

Table 1  (continued) 
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Subgroup analysis of the association between speech 
impairments and depression
Table  4 presents a logistic regression-based subgroup 
analysis of the associations between speech impairments 
and depression across several demographic and lifestyle 
characteristics. The association was significant across all 
subgroups. For age, the odds ratios were 5.52 for those 
under 50 years of age, 3.34 for those aged 50–60 years, 
2.80 for those aged 61–70 years, and 2.38 for those 
older than 70 years (interaction p = 0.49). Both males 
(OR = 3.23) and females (OR = 4.12) showed significant 
associations (interaction p = 0.45). Han (OR = 3.06) and 
minority (OR = 4.48) nationalities also showed significant 
associations (interaction p = 0.52). Compared to rural 
residents (OR = 2.43), urban residents had a stronger 
association (OR = 4.98) (interaction p = 0.02). Northern 

(OR = 2.94) and southern (OR = 3.43) residents had simi-
lar associations (interaction p = 0.61). Both nonsmokers 
(OR = 3.39) and smokers (OR = 3.22) showed significant 
associations (interaction p = 0.87). Those who did not 
drink (OR = 3.36) and those who did (OR = 3.02) also had 
significant associations (interaction p = 0.73). Overall, the 
association between speech impairments and increased 
odds of depression was consistent across all subgroups, 
with a significant interaction effect observed for place of 
residence.

Discussion
This study, which utilized a comprehensive dataset from 
CHARLS, is the first to reveal a significant association 
between speech impairments and depression among 
middle-aged and elderly Chinese adults. The sensitivity 

Table 3  Sensitivity analysis of the association between speech impairments and depression
Crude model Model I Model II
OR (95% CI) P-value OR (95% CI) P-value OR (95% CI) P-value

Speech impairments
  No ref ref ref
  Yes 2.95(2.22,3.93) 2.79(2.08,3.74) 1.97(1.44,2.70)
OR: odds ratio, CI: confidence interval, Ref: reference category

Crude model: adjusted for no variables

Model I adjusted for: age, sex, nationality, marital status, education level, place of residence, geographical location, current smoking, drinking last year, sleep 
duration

Model II adjusted for: age, sex, nationality, marital status, education level, place of residence, geographical location, current smoking, drinking last year, sleep 
duration, body mass index (BMI), hypertension, diabetes, cardiovascular disease (CVD), presence of chronic disease, body pain, and falls

Table 4  Subgroup analysis of the association between speech impairments and depression
Character OR (95% CI) p p for interaction
Age(years) 0.49
  < 50 5.52(2.21,15.61) < 0.001
  50–60 3.34(1.97,5.83) < 0.0001
  61–70 2.80(1.75,4.57) < 0.0001
  > 70 2.38(1.29,4.49) 0.01
Sex 0.45
  Male 3.23(2.24,4.67) < 0.0001
  Female 4.12(2.50,7.12) < 0.0001
Nationality 0.52
  Han 3.06(2.27,4.17) < 0.0001
  Minority 4.48(1.53,16.19) 0.01
Place of residence 0.02
  Rural 2.43(1.71,3.48) < 0.0001
  Urban 4.98(2.98,8.59) < 0.0001
Geographical Location 0.61
  North 2.94(1.96,4.49) < 0.0001
  South 3.43(2.27,5.26) < 0.0001
Current smoking 0.87
  No 3.39(2.21,5.31) < 0.0001
  Yes 3.22(2.17,4.84) < 0.0001
Drinking last year 0.73
  No 3.36(2.31,4.97) < 0.0001
  Yes 3.02(1.89,4.87) < 0.0001
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and subgroup analyses yielded consistent results. These 
findings align with those of prior studies highlighting the 
substantial impact of speech disorders on mental health 
[16, 22, 39]. Speech impairments, such as muteness and 
severe stuttering, can hinder communication and reduce 
engagement in daily activities, which are key risk factors 
for depression [40, 41]. Notably, the association between 
speech impairment and depression remained significant 
even after adjusting for demographic and clinical vari-
ables, suggesting that communication disorders may con-
tribute to negative psychological outcomes.

Our findings are consistent with those of prior studies 
highlighting the significant association between speech 
impairments and depression across different populations. 
Eric [42] reported that speech pauses, both in number 
and duration, were significantly linked to depressive 
symptoms in adults with schizophrenia spectrum dis-
orders, suggesting that speech analysis could be a valu-
able tool for depression assessment in psychiatry. Lee 
[43] revealed that speech and language impairments 
were positively associated with depressive disorders in 
children. König [10] observed that speech changes were 
linked to depression in healthy young adults, potentially 
serving as an early marker. Palmer [16, 40] emphasized 
that communication impairments, such as stuttering, 
significantly impact the social relationships and psycho-
logical well-being of older adults, contributing to social 
isolation and depression.

Speech impairments often disrupt communication, 
leading to social isolation, reduced social participa-
tion, and stigmatization, which collectively increase 
the risk of depression [16]. The higher prevalence of 
depression, exceeding 60%, observed in individuals with 
speech impairments in our study likely reflects the com-
plex interconnection of these factors. These challenges 
not only limit social connections but also heighten psy-
chological distress, including frustration, anxiety, and 
low self-esteem [22, 44, 45]. Over time, the anticipation 
of communication difficulties may result in avoidance 
behaviors, further reinforcing social withdrawal and 
negative emotional states. This interplay of social and 
emotional stressors creates a pathway through which 
speech impairments contribute to the development of 
depression.

Our analysis revealed a significant interaction effect 
between place of residence and the impact of speech 
impairments on depression, with a stronger effect 
observed in urban residents. This disparity may stem 
from the heightened social and professional demands in 
urban environments, where effective communication is 
often crucial for maintaining personal and professional 
relationships [46]. Urban residents experiencing speech 
impairments might face greater social and occupational 
challenges, increasing their vulnerability to depression. 

The significant interaction effect highlights the impor-
tance of considering contextual factors, such as place 
of residence, when assessing mental health outcomes 
among individuals with speech impairments. This under-
scores the need for tailored interventions that account 
for both individual characteristics and environmental 
influences.

These findings emphasize the critical need for to inte-
grate mental health services into the care of individu-
als with speech impairments, particularly those at high 
risk of depression. Early targeted interventions address-
ing both communication and psychological challenges 
are essential to alleviate the mental health burden and 
improve overall outcomes.

At the public policy level, creating accessible and inclu-
sive environments is imperative to ensure equitable social 
participation for individuals with speech impairments. 
Policies should prioritize reducing communication barri-
ers, combating stigma, and fostering social inclusion. The 
promotion of models such as the clubhouse [47], which 
provides structured peer support and opportunities for 
meaningful engagement, has shown potential in reducing 
depressive symptoms, restoring social functioning, and 
improving quality of life.

Community-based initiatives remain crucial for 
addressing stigma and enhance public understanding 
of speech impairments. Such efforts should aim to cre-
ate environments that support open communication and 
accessibility, facilitating greater social integration for this 
vulnerable population [48].

Further investigations are necessary to elucidate the 
underlying mechanisms linking speech impairments 
to depression and to assess the effectiveness of specific 
interventions designed for this population. Such research 
will deepen our understanding and guide the develop-
ment of more effective strategies to manage both speech 
disorders and associated mental health issues [49].

This study has several limitations. First, the cross-sec-
tional analysis limits the ability to infer causality between 
speech impairments and depression due to the lack of 
temporal information. Second, reliance on self-reported 
data may introduce bias, as participants could underre-
port or overreport symptoms due to stigma or misunder-
standing. Third, some variables (e.g., indoor air pollution, 
internet use), were not included in the analysis because 
of the relatively limited sample size. Fourth, generaliz-
ability is limited as the CHARLS sample may not repre-
sent other populations or age groups. Fifth, the binary 
assessment of “speech impediment” overlooks symptom 
duration, limiting alignment with DSM-5 criteria and 
comparability with depression measures.
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Conclusions
This study reveals a robust and consistent association 
between speech impairments and depression among 
middle-aged and elderly Chinese adults, with individuals 
having speech impairments showing significantly higher 
odds of depression and depression scores in individuals. 
Sensitivity analyses further confirmed the robustness of 
these findings. Subgroup analyses identified the univer-
sality of this relationship across diverse demographic 
and lifestyle groups, with urban residents experiencing 
greater psychological impacts. These findings highlight 
the need for targeted mental health support and inter-
ventions specifically designed for individuals with com-
munication disorders, aiming to improve their well-being 
and societal integration.
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