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The association between loneliness 
and pain, and the role of physical 
health and distress: an analysis in 
139 countries
Lucía Macchia1 & Anne-Kathrin Fett1,2

Loneliness has been found to be associated with high levels of physical pain, health problems, 
and poor mental health. Questions remain about how these factors are interrelated and how the 
relationships vary across sexes and the lifespan. Here, we used data from the 2023 and 2024 Gallup 
World Poll (GWP) to explore global associations between loneliness and physical pain, while accounting 
for health problems, and psychological distress. Our sample had data from 256,760 individuals aged 
15–100 from 139 countries. Fully adjusted regressions showed that lonely individuals had 2.1 times 
higher odds of experiencing physical pain, had 1.8 times higher odds of having health problems, and 
were 25.8% more likely to experience distress than non-lonely ones. Demographic characteristics and 
satisfaction with social support and opportunities to meet people statistically accounted for 14% of 
the association between loneliness and pain. Health problems statistically accounted for 18.9% of the 
same association, whereas distress statistically accounted for 60.2%. In formal regression models, the 
associations between loneliness and pain were slightly more pronounced in females than males, but 
similar across ages. Our findings show a strong association between loneliness and physical pain, that 
was to a large degree statistically accounted for by psychological distress, and to a lesser extent by 
physical health, and socio-economic disadvantage. Importantly, these associations varied in strength 
across countries, pointing towards the importance of cultural factors. These findings shed light on the 
necessity for further cross-cultural and longitudinal research into the relationship among loneliness, 
pain, and distress.

Loneliness can be defined as an aversive state related to lack of belonging or the perceived difference between 
one’s desired and actual social relationships1–3. It is associated with poor physical and mental health4–6 including 
an increased risk for cardiovascular disease, diabetes7 stroke8 depression, anxiety, psychosis, suicidal ideation9,10 
and mortality11. In individuals with mental health disorders, loneliness predicts poorer clinical outcomes, 
suicidality, and longer treatment durations12. As such, loneliness poses a significant burden to individuals and 
healthcare systems13 and it is now recognized as a health priority issue that affects individuals globally14–17. 
The World Health Organization (WHO) and governments worldwide have launched efforts to investigate and 
address what has been described as a “pressing health threat”18–20.

Loneliness is often described as a form of psychological pain and has been associated not only with aversive 
psychological states, but also with a higher likelihood of experiencing physical pain21–24, an unpleasant sensory 
experience. Physical pain is typically associated with tissue damage. However, the biopsychosocial model 
views pain as more than a result of somatic inputs, highlighting the importance of psychological processes, 
such as perceived coping, affect, and contextual factors. It has been suggested that a person’s social context 
can fundamentally alter how pain is experienced and expressed25. Relevant aspects in the social context of 
pain may include the individual perceptions of loneliness, but also people’s beliefs about how much support is 
available from their social connections, as well as perceived social opportunities26. Loneliness, pain, and negative 
affect cluster together27. Negative affect may reduce pain coping28 and has been shown to increase feelings of 
loneliness10. Thus, the relationship of pain and loneliness might be, at least partly, accounted for by psychological 
distress. The identification of such associations can inform further research and interventions, highlighting the 
importance of examining individuals’ perceptions of their social connections and psychological distress in 
relation to pain experiences.
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Loneliness has traditionally been viewed as a state that particularly affects individuals in old age29. Yet, the 
available data are heterogenous30. Several studies showed higher loneliness levels in young adults and the oldest 
elderly, as compared to adults in mid adulthood and early old age31–33. Importantly, variations in loneliness 
and related risk factors across the life span are thought to arise from age-specific social demands and societal 
contexts30,34. For example, loneliness in young people may be due to challenging social transitions that lead to a 
lack of perceived belonging. Health and pain are also age-related phenomena35–37. Thus, loneliness in the elderly 
may be more likely due to physical illness, pain and decreased mobility that impedes social interaction and/or 
the loss of loved ones32,38,39. Accordingly, it is plausible that the associations between loneliness and pain change 
with age, across the life span. However, this has not yet been investigated.

Previous work in Canadian adolescents40 and elderly Chinese individuals found no sex differences regarding 
the relationship between loneliness and pain39. However, knowledge gaps remain for the wider adult life span. 
Sex differences might be particularly pronounced during reproductive years where such differences might arise 
from a multitude of factors, higher levels of sex-related physical illness in females, as well as genetic, hormonal, 
caring, and reproductive factors41. In addition, levels of pain in females also have been found to vary with 
economic recession42 suggesting that the differences in social contexts and social-economic inequalities that 
females face are likely to play a role43. Importantly, the investigation of such sex-specific relationships can give 
insights about whether specific psycho-social interventions might be needed.

The aim of this cross-sectional analysis was to contribute to the understanding of the relationship between 
loneliness and pain across the adult life span and sexes. To contribute further to the understanding of the 
interrelationship between pain, health problems, and psychological distress44 as defined by the biopsychosocial 
model45,46, we also explored individual associations between these factors and the extent to which health 
problems and distress account for the link between loneliness and physical pain. In our regression models, we 
considered key aspects of satisfaction with social support and opportunities to meet people, as well as relevant 
demographic characteristics, including relationship status, individual-level deprivation, employment status, and 
household composition. Exploratory cross-cultural analyses are reported. The analyses were conducted in the 
nationally representative data from the Gallup World Poll (GWP) 2023 and 2024 from 139 countries and over 
250,000 respondents. While this cross-sectional data does not allow us to establish causality, the analyses still 
address important knowledge gaps that can serve as further pointers for longitudinal and experimental research.

Results
In the full sample, 22.7% of respondents reported feeling lonely, 34.5% reported to have felt physical pain the 
previous day, 30.7% felt distressed, and 26.4% reported to have health problems that limited their day-to-day 
functioning. The mean age of the sample was 42.9 (s.d.= 18.07) years and 52.8% (s.d.= 49.9) of the sample were 
female (see Table S.1 in the SM). For global variations in pain, distress, health problems, and loneliness see Fig.  
S.1 in the SM.

Table 1 shows the demographic characteristics and descriptive statistics for physical pain, health problems, 
overall distress (a composite of worry, sadness, stress, and anger), for people who felt lonely a lot the previous day 
and those who did not. Those who reported a lot of loneliness were more likely to be single (32.4% vs. 29.8%), 
separated (4.4% vs. 2.4%), divorced (6.7% vs. 4.2%), or widowed (14.2% vs. 5.3%), to have elementary education 
(36.7% vs. 23.7%), to be unemployed (8.4% vs. 5.3%), to work part time wanting full time (11.1% vs. 7.7%), 
and to have lower personal income than those who did not feel lonely ($8392 vs. $11723). Lonely individuals 
were 22.8% more likely to experience physical pain (52.2% vs. 29.4%), 17.8% more likely to experience health 
problems (40.2% vs. 22.4%), and 29.4% more likely to feel distress (53.4% vs. 24%), constituted by higher levels 
of stress (57.5% vs. 30.2%), sadness (54.4% vs. 17.6%), worry (64.2% vs. 33.3%), and anger (37.3% vs. 15.1%). 
Moreover, lonely individuals were 14.3% less likely to report having friends or relatives to count on (69.1% vs. 
83.4%) and were 11.3% less likely to be satisfied with opportunities to meet people than those who reported not 
to feel lonely (71.9% vs. 83.2%).

People who reported pain were more likely to be older, widowed or divorced, have a lower level of education, 
be out of the workforce, and have lower personal income. They were also 29.6% more likely to have health 
problems, 24.9% more likely to experience distress, constituted by higher levels of stress (24.7%), sadness 
(26.5%), worry (31.7%), and anger (16.8%). In addition, those who reported pain were 11% less likely to have 
friends to count on and 6.2% less likely to be satisfied with opportunities to meet people than those who reported 
not to feel pain (see Table S.2 in the SM).

Females experienced more loneliness, pain, distress, and negative emotions than men. Regarding age, older 
people were more likely to experience loneliness, pain, and health problems whereas middle-aged individuals 
(vs. younger and older) were more likely to experience distress and other negative emotions (see Table S.3 in 
the SM).

Tables 2, 3, 4, 5, 6 and 7 show binary logistic regressions with either physical pain or health problems as 
dependent variables and Ordinary Least Squares (OLS) regressions with distress as the dependent variable. All 
models included loneliness and satisfaction with social support as independent variables. These tables show 
the main coefficients. Models showing the coefficients for all the covariates can be found in Tables S.4 to S.9 
in the SM. All results also held using OLS regressions which can be found in Tables S.10 to S.16 in the SM and 
multilevel models which can be found in Tables S.17 to S.23 in the SM.

Loneliness and its association with physical pain, health, and distress
We used binary logistic regressions to explore the association of loneliness with pain and health problems and 
OLS regressions to analyse the associations between loneliness, and distress.

Table  2 shows regressions that used physical pain as the dependent variable and loneliness as the main 
independent variable. People who reported to feel lonely a lot the previous day were more likely to report 
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physical pain than those who did not (OR = 2.404, log OR = 0.877, p < 0.001, 95%CI[2.314, 2.497], column 
1). This association held after individually controlling for demographic characteristics (OR = 2.217, p < 0.001, 
95%CI[2.143, 2.293], column 2), having friends or relatives to count on (OR = 2.166, p < 0.001, 95%CI[2.093, 
2.240], column 3), satisfaction with opportunities to meet people (OR = 2.168, p < 0.001, 95%CI[2.096, 2.241], 
column 4), as well as all covariates together in the same regression (OR = 2.128, log OR = 0.755, p < 0.001, 
95%CI[2.057, 2.201], column 5). The controls reduced the log odds ratio of the main effect by 0.122. This suggests 
that demographic characteristics and satisfaction with social support and opportunity statistically account for 
14% of the association between loneliness and pain.

Table 3 shows regressions that used health problems as the dependent variable and loneliness as the main 
independent variable. People who reported to feel lonely a lot the previous day were more likely to report health 
problems than those who did not (OR = 2.249, log OR = 0.810, p < 0.001, 95%CI[2.153, 2.347], column1). This 

Loneliness – yes  
(N = 58,397) Loneliness – no (N = 198,363)

Variable % Std. Dev. % Std. Dev. % difference

Physical pain 52.2 0.5 29.4 0.455 22.8

Health problems 40.2 0.49 22.4 0.417 17.8

Distress 53.4 0.35 24 0.291 29.4

 Stress 57.5 0.494 30.2 0.459 27.3

 Sadness 54.4 0.498 17.6 0.38 36.8

 Worry 64.2 0.479 33.3 0.471 30.9

 Anger 37.3 0.484 15.1 0.358 22.2

Having friends or relatives count on

 Yes 69.1 0.462 83.4 0.372 −14.3

Opportunities to meet people

 Satisfied 71.9 0.449 83.2 0.374 −11.3

Sex

 Female 54.2 0.498 52.5 0.499 1.7

Age group (years old)

 15–24 17 0.375 18.1 0.385 −1.1

 25–34 20.7 0.405 20.9 0.406 −0.2

 35–49 24.7 0.431 26.3 0.44 −1.6

 50–64 19.8 0.399 20.1 0.401 −0.3

 65–100 17.8 0.382 14.7 0.354 3.1

Marital status

 Single 32.4 0.468 29.8 0.458 2.6

 Domestic partner 5.2 0.221 7.3 0.26 −2.1

 Married 37.1 0.483 51 0.5 −13.9

 Separated 4.4 0.206 2.4 0.153 2

 Divorced 6.7 0.251 4.2 0.2 2.5

 Widowed 14.2 0.349 5.3 0.224 8.9

Level of education

 Elementary 36.7 0.482 23.7 0.425 13

 Secondary 49 0.5 53 0.499 −4

 Tertiary 14.3 0.35 23.3 0.423 −9

Employment status

 Employed full time for an employer 22.6 0.418 31.9 0.466 −9.3

 Employed full time for self 14.1 0.348 13.7 0.344 0.4

 Employed part time want full time 11.1 0.314 7.7 0.266 3.4

 Employed part time do not want full time 7.3 0.261 7.5 0.263 −0.2

 Unemployed 8.4 0.277 5.3 0.225 3.1

 Out of workforce 36.5 0.482 33.9 0.473 2.6

Personal income in US dollars 8392.179 113663.14 11723.619 59393.083 −3331.44

Children under 15 in the household 1.4 2.116 1.2 1.8 0.2

Table 1.  % Yes by loneliness group, 139 countries, 2023 and 2024, N = 256,760. All variables represent % of 
people except for income and number of children in the household which represent mean of number of US 
dollars and mean of number of children, respectively. Descriptive statistics for each variable in the full sample 
can be found in Table S.1.
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Dependent variable: Distress (0–1)

(1) (2) (3) (4) (5)

Loneliness – Yes 0.275*** (0.005) 0.271*** (0.005) 0.264*** (0.005) 0.264*** (0.005) 0.258*** (0.005)

Having friends or relatives count on – Yes - - −0.076*** (0.003) - −0.069*** (0.003)

Satisfied with opportunities to meet people – Yes - - - −0.073*** (0.002) −0.066*** (0.002)

Country fixed effects Yes Yes Yes Yes Yes

Personal characteristics No Yes Yes Yes Yes

Constant 0.389*** (0.002) 0.304*** (0.008) 0.343*** (0.008) 0.346*** (0.008) 0.376*** (0.009)

N 256,760 256,760 256,760 256,760 256,760

Adj. R2 0.182 0.202 0.209 0.209 0.215

Table 4.  Distress and loneliness in 139 countries, 2023 and 2024. Linear probability models.  *p < 0.05, 
**p < 0.01, ***p < 0.001. Models show unstandardized OLS coefficients with standard errors clustered by country 
in parentheses. Mean distress = 0.31. Personal characteristics: Sex, age, age squared, marital status, level of 
education, employment status, log of personal income, and number of children under 15 in the household. 
Models 1, 2, 3, 4, and 5 represent different regression models to be read vertically. Full models can be found in 
Table S.12.

 

Dependent variable: Health problems (0–1)

(1) (2) (3) (4) (5)

Loneliness – yes 2.249*** (0.049) 1.925*** (0.033) 1.883*** (0.032) 1.881*** (0.031) 1.849*** (0.031)

Having friends or relatives count on – Yes - - 0.769*** (0.015) - 0.790*** (0.016)

Satisfied with opportunities to meet people – Yes - - - 0.773*** (0.014) 0.793*** (0.014)

Country fixed effects Yes Yes Yes Yes Yes

Personal characteristics No Yes Yes Yes Yes

N 256,760 256,760 256,760 256,760 256,760

Pseudo R2 0.051 0.152 0.153 0.153 0.154

Table 3.  Health problems and loneliness in 139 countries, 2023 and 2024. Binary logistic regressions.  *p < 0.05, 
**p < 0.01, ***p < 0.001. Models show Odd Ratios (OR) from binary logistic regressions with standard errors 
clustered by country in parentheses. OR greater than 1 represent a positive relationship. OR smaller than 1 
represent negative relationships. Mean health problems = 0.26. Personal characteristics: Sex, age, age squared, 
marital status, level of education, employment status, log of personal income, and number of children under 
15 in the household. Models 1, 2, 3, 4, and 5 represent different regression models to be read vertically. Full 
models can be found in Table S.5.

 

Dependent variable: Physical pain (0–1)

(1) (2) (3) (4) (5)

Loneliness – Yes 2.404*** (0.047) 2.217*** (0.038) 2.166*** (0.037) 2.168*** (0.037) 2.128*** (0.037)

Having friends or relatives count on – Yes - - 0.748*** (0.011) - 0.766*** (0.011)

Satisfied with opportunities to meet people – Yes - - - 0.781*** (0.011) 0.804*** (0.011)

Country fixed effects Yes Yes Yes Yes Yes

Personal characteristics No Yes Yes Yes Yes

N 256,760 256,760 256,760 256,760 256,760

Pseudo R2 0.063 0.093 0.095 0.094 0.096

Table 2.  Physical pain and loneliness in 139 countries, 2023 and 2024. Binary logistic regressions. *p < 0.05, 
**p < 0.01, ***p < 0.001. Models show Odd Ratios (OR) from binary logistic regressions with standard errors 
clustered by country in parentheses. OR greater than 1 represent a positive relationship. OR smaller than 1 
represent negative relationships. Mean physical pain = 0.35. Personal characteristics: Sex, age, age squared, 
marital status, level of education, employment status, log of personal income, and number of children under 
15 in the household. Models 1, 2, 3, 4, and 5 represent different regression models to be read vertically. Full 
models can be found in Table S.4.
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association held after controlling for demographic characteristics (OR = 1.925, p < 0.001, 95%CI[1.862, 1.991], 
column 2), having friends and relatives to count on (OR = 1.883, p < 0.001, 95%CI[1.821, 1.946], column 3), 
satisfaction with opportunities to meet people (OR = 1.881, p < 0.001, 95%CI[1.821, 1.942], column 4), and all 
covariates together in the same regression (OR = 1.849, log OR = 0.615, p < 0.001, 95%CI[1.789, 1.909], column 
5). The controls reduced the log odds ratio of the main effect by 0.196. That is, demographic characteristics, 
satisfaction with social support, and perceived opportunities statistically account for 24.2% of the association 
between loneliness and health problems.

Table 4 shows regressions that used distress as the dependent variable and loneliness as the main independent 
variable. Lonely people were also more likely to experience distress (b = 0.275, p < 0.001, 95%CI[0.266, 0.284], 
column 1) which held after controlling for demographic characteristics (b = 0.271, p < 0.001, 95%CI[0.261, 
0.280], column 2), having friends or relatives to count on (b = 0.264, p < 0.001, 95%CI[0.254, 0.273], column 
3), satisfaction with opportunities to meet people (b = 0.264, p < 0.001, 95%CI[0.254, 0.273], column 4), and all 
covariates together in the same regression (b = 0.258, p < 0.001, 95%CI[0.249, 0.267], column 5). Demographic 
factors and satisfaction with social support and opportunity statistically accounted for a comparatively small 
percentage (6.18%) of the association between loneliness and distress, reducing the coefficient by 0.017 in the 
fully adjusted regression (column 5).

It is worth noting that satisfaction with opportunities to meet people consistently did not statistically account 
for any variation in the main association across the models for reported physical pain, health problems, and 
distress. This can be seen by the unchanged loneliness coefficient between columns 3 and 4 across Tables 2,  3, 4.

Dependent variable: Physical pain (0–1)

(1) (2) (3) (4) (5) (6)

Loneliness – Yes 2.404*** (0.047) 1.418*** (0.022) 1.296*** (0.017) 1.286*** (0.017) 1.288*** (0.016) 1.280*** (0.016)

Distress - 8.503*** (0.289) 8.774*** (0.277) 8.633*** (0.273) 8.671*** (0.275) 8.554*** (0.272)

Having friends or relatives count on – Yes - - - 0.868*** (0.012) - 0.876*** (0.013)

Satisfied with opportunities to meet people – Yes - - - - 0.905*** (0.013) 0.917*** (0.013)

Country fixed effects
Yes Yes Yes Yes Yes Yes

No No Yes Yes Yes Yes

N 256,760 256,760 256,760 256,760 256,760 256,760

Pseudo R2 0.063 0.129 0.156 0.157 0.157 0.157

Table 6.  Physical pain and loneliness adjusting for distress problems in 139 countries, 2023 and 2024. 
Binary logistic regressions. *p < 0.05, **p < 0.01, ***p < 0.001. Models show Odd Ratios (OR) from binary 
logistic regressions with standard errors clustered by country in parentheses. OR greater than 1 represent a 
positive relationship. OR smaller than 1 represent negative relationships. Mean physical pain = 0.35. Personal 
characteristics: Sex, age, age squared, marital status, level of education, employment status, log of personal 
income, and number of children under 15 in the household. Models 1, 2, 3, 4, 5, and 6 represent different 
regression models to be read vertically. Full models can be found in Table S.7.

 

Dependent variable: Physical pain (0–1)

(1) (2) (3) (4) (5) (6)

Loneliness – Yes 2.404*** (0.047) 2.037*** (0.035) 1.996*** (0.034) 1.958*** (0.033) 1.961*** (0.033) 1.931*** (0.033)

Health problems – Yes - 4.049*** (0.109) 3.441*** (0.090) 3.415*** (0.089) 3.418*** (0.089) 3.398*** (0.089)

Having friends or relatives count on – Yes - - - 0.782*** (0.011) - 0.798*** (0.011)

Satisfied with opportunities to meet people – Yes - - - - 0.816*** (0.011) 0.836*** (0.012)

Country fixed effects Yes Yes Yes Yes Yes Yes

Personal characteristics No No Yes Yes Yes Yes

N 256,760 256,760 256,760 256,760 256,760 256,760

Pseudo R2 0.063 0.124 0.135 0.136 0.136 0.137

Table 5.  Physical pain and loneliness adjusting for health problems in 139 countries, 2023 and 2024. Binary 
logistic regressions.  *p < 0.05, **p < 0.01, ***p < 0.001. Models show Odd Ratios (OR) from binary logistic 
regressions with standard errors clustered by country in parentheses. OR greater than 1 represent a positive 
relationship. OR smaller than 1 represent negative relationships. Mean physical pain = 0.35. Personal 
characteristics: Sex, age, age squared, marital status, level of education, employment status, log of personal 
income, and number of children under 15 in the household. Models 1, 2, 3, 4, 5, and 6 represent different 
regression models to be read vertically. Full models can be found in Table S.6.
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Loneliness and its association with physical pain after accounting for other health problems
Table 5 shows the association between loneliness and physical pain after controlling for health problems. The 
main effect of loneliness without covariates reflects a significantly positive association (OR = 2.404, log OR = 0.877, 
p < 0.001, 95%CI[2.314, 2.497], column 1) which held after controlling for health problems (OR = 2.037, log 
OR = 0.711, p < 0.001, 95%CI[1.969, 2.106], column 2), demographic factors (OR = 1.996, p < 0.001, 95%CI[1.931, 
2.063], column 3), having friends or relatives to count on (OR = 1.958, p < 0.001, 95%CI[1.894, 2.024], column 
4), satisfaction with opportunities to meet people (OR = 1.961, p < 0.001, 95%CI[1.897, 2.026], column 5) and 
all covariates in the same model (OR = 1.931, p < 0.001, 95%CI[1.867, 1.995], column 6). Health problems 
statistically accounted for 18.9% of the association between loneliness and pain as the log odds ratio decreased 
from 0.877 in the model without covariates (column 1) to 0.711 in the model that controlled for health problems 
(column 2), showing a reduction of 0.166.

Table 6 shows the association between loneliness and physical pain after controlling for distress. Similarly, 
Column 1 shows the main effect of loneliness without covariates (OR = 2.404, log OR = 0.877, p < 0.001, 
95%CI[2.314, 2.497]) which held after controlling for distress (OR = 1.418, log OR = 0.349, p < 0.001, 
95%CI[1.374, 1.461], column 2), demographic factors (OR = 1.296, p < 0.001, 95%CI[1.264, 1.329], column 3), 
having friends or relatives to count on (OR = 1.286, p < 0.001, 95%CI[1.254, 1.319], column 4), satisfaction with 
opportunities to meet people (OR = 1.288, p < 0.001, 95%CI[1.256, 1.321], column 5) and all covariates in the 
same model (OR = 1.280, p < 0.001, 95%CI[1.248, 1.312], column 6). Distress statistically accounted for 60.2% 
of the association between loneliness and pain as the log odds ratio decreased from 0.877 in the model without 
covariates (column 1) to 0.349in the model that controlled for distress (column 2), showing a reduction of 0.528.

Table  7 shows interaction terms between sex and loneliness and age and loneliness as predictors with 
physical pain as the dependent variable. Column 1 shows a positive interaction term between loneliness and 
being female (OR = 1.101, p < 0.001, 95%CI[1.053, 1.151]) which held after controlling for health problems 
(OR = 1.088, p < 0.001, 95%CI[1.041, 1.137], column 2) and distress (OR = 1.062, p < 0.001, 95%CI[1.014, 1.113], 
column 3). These results suggest that females who experience loneliness report greater pain than men who 
experience loneliness. Table 7 also shows interaction terms between loneliness and age which were significant 
after controlling for demographic and social support factors (OR = 1.001, p = 0.045, 95%CI[1.00, 1.002], column 
4), insignificant after controlling for health problems (OR = 1, p = 0.599, 95%CI[0.998, 1.001], column 5), and 
significant after controlling for distress (OR = 1.003, p < 0.001, 95%CI[1.002, 1.004], column 6). However, the 
interaction coefficient between loneliness and age was almost negligible in all cases. Interactions between 
loneliness and age and loneliness and sex using health problems and distress as dependent variables provided 
similar conclusions and can be found in Tables S.9 and S.16 in the SM, respectively.

To shed light on the country-specific relationships between loneliness and each of the dependent variables, 
namely physical pain, health problems, and distress, we conducted fully adjusted regressions by country which 
are reported in the supplement (Table S.24–S.26 in SM).

Discussion
This study used a large sample of 256,760 individuals from 139 countries to investigate the relationship 
between loneliness and pain across sexes and the adult life span, considering the role of health problems, and 
psychological distress, as outlined by the biopsychosocial model of pain25,46. The experience of loneliness was 
relatively common, with 22.7% of people reporting feeling lonely a lot the previous day. Lonely individuals were 

Dependent variable: physical pain (0–1)

(1) (2) (3) (4) (5) (6)

Loneliness – yes 2.020*** (0.041) 1.845*** (0.037) 1.239*** (0.022) 2.003*** (0.074) 1.900*** (0.068) 1.107** (0.036)

Female 1.216*** (0.020) 1.214*** (0.020) 1.144*** (0.018) 1.246*** (0.020) 1.240*** (0.020) 1.162*** (0.017)

Loneliness – yes x female 1.101*** (0.025) 1.088*** (0.025) 1.062* (0.025) - - -

Age 1.032*** (0.002) 1.021*** (0.002) 1.023*** (0.002) 1.031*** (0.002) 1.021*** (0.002) 1.022*** (0.002)

Loneliness – yes x age - - - 1.001* (0.001) 1.000 (0.001) 1.003*** (0.001)

Health problems – yes - 3.397*** (0.089) - - 3.397*** (0.089) -

Distress - - 8.550*** (0.272) - - 8.574*** (0.274)

Country fixed effects Yes Yes Yes Yes Yes Yes

N 256,760 256,760 256,760 256,760 256,760 256,760

Pseudo R2 0.096 0.137 0.157 0.096 0.137 0.157

Table 7.  Physical pain and loneliness across sexes and age groups in 139 countries, 2023 and 2024. Binary 
logistic regressions. *p < 0.05, **p < 0.01, ***p < 0.001. Models show Odd Ratios (OR) from binary logistic 
regressions with standard errors clustered by country in parentheses. OR greater than 1 represent a positive 
relationship. OR smaller than 1 represent negative relationships. Mean physical pain = 0.35. Personal 
characteristics: Sex, age, age squared, marital status, level of education, employment status, log of personal 
income, and number of children under 15 in the household. Models 1, 2, 3, 4, 5, and 6 represent different 
regression models to be read vertically. All models account for having friends and relatives to count on and 
satisfaction with opportunities to meet people. Full models can be found in Table S.8.
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more likely to report pain, health problems, and distress, including worry, sadness, stress, and anger, than those 
who did not feel lonely. In addition, lonely individuals were less likely to perceive that they had social support 
in form of friends or relatives to count on, or that they had sufficient opportunities to meet people. They were 
also more likely to be separated, divorced, or widowed, suggesting the impact of lost or lacking relationships and 
unmet social needs. Being lonely was associated with lower level of education,  less employment than desired, and 
lower personal income. The association between loneliness and pain was largely accounted for by the experience 
of distress, whereas physical health and social characteristics seemed to play a smaller role. The patterns were 
more pronounced in females than males, but similar across ages, showing similar biopsychosocial influences 
on pain across the adult lifespan. The current findings highlight the importance of distress and psychological 
factors. While they cannot speak to causality, they show that loneliness, pain, and distress are statistically 
strongly interconnected phenomena that negatively affect a large proportion of the global population, even after 
consideration of self-reported physical health.

Loneliness and its characteristics
Loneliness was relatively stable across ages from 15 to 64 years, with on average 22.7% reporting feeling lonely 
a lot. Slightly more individuals in the oldest group aged 65 to 100 reported feeling lonely a lot, supporting that 
loneliness is a somewhat bigger concern in old age47. Across all ages, similar levels of males and females reported 
that they felt lonely a lot (see Table S.3 in the SM for means of key variables across ages and sexes), which is 
aligned with findings from previous meta-analyses29,30,48.

We found loneliness to be associated with factors that indicate subjective and objective social isolation on 
an individual level and social exclusion at the societal level. Lonely individuals were more likely to be single, 
separated, divorced, or widowed than non-lonely individuals. However, the differences were most pronounced 
for being married and widowed, suggesting a particular importance of the lack or loss of a life-partner or spouse. 
The number of children under 15 in the household was comparable, suggesting that a similar caregiving load is 
more likely faced alone by those who are lonely.

A relatively high percentage of 69.1% of lonely individuals reported having friends or relatives to count 
on. While this rate was lower than for non-lonely individuals, it shows that loneliness can occur even when 
social networks are generally perceived as supportive. Similar findings emerged regarding opportunities to meet 
people, where 71.9% of lonely individuals indicated that they were satisfied. Although again, this figure was 
substantially lower than in non-lonely individuals.

In terms of demographic and socio-economic characteristics, lonely individuals were more likely to have 
only elementary education. They were less often in full time employment, more likely to work part time wanting 
to work full time, to be unemployed or out of the workforce, and to have a lower average personal income than 
non-lonely individuals. This shows that the experience of loneliness is not only associated with lack or loss 
of individual social connections, but also with broader socio-economic factors that indicate social exclusion49 
as previously suggested by others47,50–54. This highlights the importance of employment and socio-economic 
disadvantage for improving loneliness in the population.

In addition, loneliness co-occurred with different negative psychological and physical states. Slightly more 
than half of the lonely individuals compared to about a third of those who did not feel lonely reported physical 
pain. Health problems that interfered with functioning were less common than pain, however still affected 41% 
of lonely people, which was about double the rate observed in non-lonely individuals. Like pain, distress was 
reported by about half of the lonely individuals, while it was only the case for about a quarter of non-lonely 
individuals. Specifically, lonely individuals were much more likely to experience sadness, worry and stress, 
which is in line with findings from other large surveys55. While anger was a less prevalent negative emotion 
among lonely individuals, it was still more than twice as often reported by those who felt lonely a lot compared 
to those who did not. Our findings are in line with numerous studies associating loneliness with poorer mental 
and physical health and pain4,5,56.

Loneliness, physical pain, health problems, and distress
Individuals who felt lonely a lot were  22.8% more likely to experience physical pain, 17.8% more likely to report 
health problems and 29.4% more likely to experience distress compared to those who did not feel lonely a lot.

These findings align with previous studies that related loneliness to the presence and outcomes of multiple 
health conditions57 including cardio-vascular and pulmonary disease and diabetes56,58 which may impact 
participation and connection59–61. This interpretation is supported by our finding that the association between 
health problems and loneliness was most reduced when satisfaction with social support (i.e., friends and family 
to count on) and opportunity for social connection were accounted for, as also shown by e.g. Burholt et al.62. 
However, our cross-sectional data cannot address causality and also fits with the idea that poor health may 
lead to declining social status and loneliness with effects on workforce participation, downward social drift, 
experience of health-related stigma and stereotypes62. Prior work has found that the association between 
loneliness and pain could be explained by poor physical health interfering with the desire or ability to connect, 
to partake socially or to work23,30,59–61,63. In support of such mechanisms, the association between loneliness and 
pain was reduced after controlling for health problems in the statistical models. However, health problems only 
accounted for about a quarter of variance in the association between loneliness and pain, suggesting a vital role 
of other mechanisms.

Importantly, distress statistically accounted for the largest amount of the variation in the association between 
loneliness and pain (60.2%). This finding is in line with the idea that loneliness and pain may be related through 
their bi-directional connections to negative affective states or other distress-related symptoms, such as disturbed 
sleep23,52. Loneliness has also been related to aberrant HPA axis activation, immune-metabolic mechanisms3, 
as well as behavioural changes such as decreased physical activity64 and health behaviours65 which may affect 
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distress and physical pain individually and/or synergistically. It has been suggested that physical pain and the 
psychological pain of loneliness are subserved by shared neurobiological systems66. Consequently, it is possible 
that the distressing pain experiences may become conflated67 although this idea remains debated68. Furthermore, 
it is also possible that the experience of physical pain relates to somatization of the psychological pain, serving 
as social signal to others that one needs support69,70. Physical pain as a signal to others may be socially more 
acceptable and less stigmatised than expressing loneliness or lacking social connectedness71.

Perceived social support by relatives and friends and satisfaction with opportunities to meet people only 
accounted for 14% of the association between loneliness and pain. Prior research showed modest correlations 
between loneliness and actual social connections72 underscoring that one can feel lonely when having strong 
social connections or people to count on. In line with this work, our findings suggest that loneliness can be 
associated with pain above and beyond satisfaction with social connection. This is a key consideration when 
designing loneliness interventions: simply increasing social connections or making friends may not be enough 
to counteract the pain of loneliness.

Levels of loneliness, pain, and health problems were higher in older individuals, whereas levels of distress 
were slightly lower. However, age differences were overall small. Age interactions with respect to the associations 
between loneliness and pain, as well as other health problems and distress were almost zero, suggesting that the 
relationships between loneliness and mental and physical wellbeing exists across all age groups. Associations 
with pain were more prevalent in lonely females than lonely males. Research has reported higher pain levels in 
females23,41,73,74 which were amplified during economic recessions42 suggesting that socio-economic inequalities 
that females face might play a role in explaining the stronger association43. However, the effect in the current 
study was found when socio-economic and social characteristics, as well as health problems and distress were 
controlled for, suggesting that the sex differences may be related to differences in the expression of loneliness or 
other factors.

Cross-cultural findings
We conducted exploratory analyses to examine cross-cultural variations in loneliness, and their relation 
to physical pain, health problems, and distress (Tables S.24 to S.26 and Fig.  S.1). The data show that these 
issues affect individuals globally above and beyond age, sex, and other personal characteristics. While some of 
the poorest countries in the world showed the highest rates across all measures, there was substantial global 
variation that did not correspond to patterns according to which the world is commonly classified like wealth or 
economic development75. Across countries, the associations between loneliness, physical pain, health problems, 
and distress also varied, ranging from zero to medium effect sizes. This suggests that these associations are not 
due to a universal mechanism, but that they are heavily influenced by cultural factors. For example, prior work 
has shown that the link between loneliness and health is stronger in less individualistic (or more collectivistic) 
cultures76. Thus, to fully understand how these experiences vary across regions, we would need to consider other 
country-specific aspects like social welfare, social and cultural norms, values (e.g., social expectations of being 
married/cohabiting), and the likelihood of individuals expressing their feelings77. For example, further research 
is needed to advance our understanding of what loneliness means and how it is experienced, expressed, and 
reported in different cultural contexts (see78). The current findings highlight that a one size fits all approach to 
tackling loneliness cannot be feasible or effective and that solutions need the be sought at different levels.

Strengths and limitations
Our study contributes novel insights into associations between loneliness and pain, considering health problems, 
and distress. A strength of this study is that it provides data coverage of a global sample including regions of 
the world that are under researched (e.g. for loneliness see14). However, the findings of our study need to be 
interpreted in the light of several limitations. First, the data are cross-sectional and therefore do not allow for 
conclusions about causality. Second, the GWP uses self-report assessments of health problems rather than 
clinician ascertained diagnoses. It is possible that lonely individuals report more negatively on their health79. 
Third, the GWP survey asks participants to indicate “… any health problems that prevent you from doing any 
of the things people your age normally can do”. Respondents might perceive some of their health problems and 
their impact as normal at a certain age. Thus, reported health problems may be an underestimate of actual health 
problems in this sample. Furthermore, the question regarding health problems is phrased in such a way that 
participants may also think of mental health problems when they answer. This may account for some of the 
overlap with reported distress. Fourth, we used single-item measures which can contribute to common-method 
bias which occurs when both the dependent and independent variable are measured with the same technique. 
Yet single-item measures are highly used in this type of large, global surveys due to the time and cost advantages 
they have. Fifth, participants were asked to indicate whether they “.felt lonely a lot the previous day”. This wording 
did not allow us to disentangle the levels of loneliness. Future research should explore these research questions 
with loneliness scales that allow for further investigation of degrees of loneliness.

Conclusion
This study shows that loneliness is associated with pain, even after accounting for a myriad of negative 
psychological, physiological, and socio-economic experiences. Our findings underscore that loneliness is 
potentially painful and multi-faceted, encompassing individual psychological, but also social, and cultural 
aspects. Consequently, loneliness and the related pain need to be addressed in multi-faceted ways focusing on 
individual social connections and belonging, as well as support structures and socio-economic inequalities.

Scientific Reports |        (2025) 15:30554 8| https://doi.org/10.1038/s41598-025-15151-0

www.nature.com/scientificreports/

http://www.nature.com/scientificreports


Method
Data
The Gallup World Poll (GWP) is a nationally representative, cross-sectional dataset including data from 168 
countries and territories from 2005 to 2024. Every year, GWP interviews around 1,000 people in each country 
and collects information about people’s health and wellbeing, attitudes, behaviours, beliefs, socioeconomic status, 
and labour market circumstances80. In countries and territories where telephone coverage represents at least 
80% of the population (Northern America, Western Europe, Confucian Asia and Pacific countries or territories 
including Japan, Australia, New Zealand and Taiwan, and Gulf Cooperation Council (GCC) countries) Gallup 
uses random-digit-dialling of a nationally representative list of telephone numbers. In regions with less extensive 
telephone coverage (Africa, Latin America, and some Middle east countries, Eastern Europe, and Southern 
Africa) surveys are conducted face-to-face, and households are still randomly selected81. Gallup weights the 
World Poll final samples to account for unequal selection probability, nonresponse, double coverage of landline 
and cell phone users, and to match the national demographics of each country80. While the health and wellbeing 
variables are available through the full GWP time span, the loneliness variable, our main independent variable 
is only available in 2023 and 2024. Thus, based on availability of relevant variables, the sample for our study 
consists of 256,760 individuals from 139 countries (53% female, s.d. = 49.9; Age: Mean = 42.9, s.d. = 18.071, 
Range = 15–100).

Measures
Dependent variables
Our study explored the following dependent variables available in the GWP:

Physical pain  Participants were asked to “…please think about yesterday, from the morning until the end of the 
day. Think about where you were, what you were doing, who you were with, and how you felt.” They were then 
asked “Did you experience the following during a lot of the day yesterday? How about … Physical Pain?” and 
could answer yes (1) or no (0). In our sample, 34.5% of people experienced physical pain the day before (s.d.= 
47.6). We used this measure as binary with ‘no’ as the reference category in binary logistic regressions.

Health problems  Participants were asked “do you have any health problems that prevent you from doing any of 
the things people your age normally can do?” and could answer yes (1) or no (0). In our sample, 26.4% of people 
reported to have health problems (s.d.= 44.1). We used this measure as binary with ‘no’ as the reference category 
in binary logistic regressions.

Distress  The measure of distress was composed of four variables of negative psychological states available in 
the GWP. Participants were asked “Did you experience the following during a lot of the day yesterday? How 
about … Sadness/anger/stress/worry” and could answer yes (1) or no (0). We averaged the scores in these four 
variables to get a continuous general index of distress which also ranged between 0 and 1. In our sample, 30.7% 
of people experienced distress (s.d.= 32.9) the day before.

Independent variables
We used the following main independent variables available in the GWP

Loneliness   Participants were asked “Did you experience the following feelings during A LOT OF THE DAY 
yesterday? How about … Loneliness?” and could answer yes (1) or no (0). This variable was used as binary with 
‘no’ as the reference category. Feeling a lot of loneliness was reported by 22.7% (s.d.= 41.9). For simplicity, we 
refer to lonely and non-lonely people.

Having relatives or friends to count on   Individuals were asked “If you were in trouble, do you have relatives or 
friends you can count on to help you whenever you need them, or not?” and could answer yes (1) or no (0). This 
variable was used as binary with ‘no’ as the reference category. In our sample, 80.1% of people reported that had 
friends or relatives to count on (s.d.= 39.9).

Satisfaction with opportunities to meet people   People were asked “In the city or area where you live, are you 
satisfied or dissatisfied with __________? The opportunities to meet people and make friends” and could answer 
satisfied (1) or dissatisfied (0). This variable was used as binary with ‘dissatisfied as the reference category. In our 
sample 80.6% reported that were satisfied with the opportunities to meet people (s.d.= 39.5).

Demographic characteristics
Our regression models included the following covariates available in the GWP: Participant’s age (15 to 100), 
sex (male, female), level of education (elementary, secondary, tertiary), marital status (single/never married, 
domestic partner, married, separated, divorced, widowed), employment status (employed full-time for an 
employer, employed full-time for self, employed part-time want full-time, employed part-time do not want full-
time, unemployed, out of labour force), personal income in US dollars, and number of children in the household.

Descriptive statistics for the variables included in the analyses can be found in Table S.1 in the Supplementary 
Materials.

Statistical analyses
To examine the association of loneliness with physical pain, and health problems we conducted binary logistic 
regressions using binary versions of the pain and health problem variables. Since distress was a continuous 
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variable, we used Ordinary Least Squares (OLS) regressions to examine the association between loneliness and 
distress. In these models, distress was the dependent variable and loneliness the main independent variable. All 
models controlled for objective indicators of social connection—such as having relatives or friends to count on 
and satisfaction with opportunities to meet people—as well as key demographic characteristics.

As a robustness check, we conducted Ordinary Least Squares (OLS) regressions using continuous versions 
of the pain and health problem variables (see Supplementary Materials). Consistent with prior work⁷⁸, both 
methods produced similar conclusions.

All models—both OLS and logistic regressions—included country and year fixed effects, implemented by 
adding a set of country indicator (dummy) variables and year indicator (dummy) variables. This approach 
controls for unobserved heterogeneity across countries and years by allowing each country and year to have its 
own intercept, accounting for factors such as political climate, cultural norms, or environmental conditions that 
may influence the relationship between loneliness and pain.

We also clustered standard errors at the country-year level to account for intra-country-year correlation, 
recognizing that individuals within the same country and year may provide more similar responses than 
individuals from different countries and years. This clustering helps correct for potential downward bias in 
standard errors due to within-country-year dependence.

An alternative approach for analysing these data is multilevel (hierarchical) modelling, which accounts for the 
nested structure of participants (Level 1) within countries (Level 2). While fixed effects and clustered standard 
errors already address much of this structure, we further validated our findings by estimating multilevel models 
with random intercepts for countries, as reported in the Supplementary Materials. These models produced 
results consistent with those presented in the main text, highlighting the robustness of the findings.

Data availability
The Gallup World Poll data belong to Gallup, Inc. For more information, see: ​h​t​t​p​s​:​​/​/​w​w​w​.​​g​a​l​l​u​p​​.​c​o​m​/​​a​n​a​l​y​t​i​
c​s​/​3​1​8​8​7​5​/​g​l​o​b​a​l​-​r​e​s​e​a​r​c​h​.​a​s​p​x​. Scripts for analyses are available through the Open Science Framework (OSF) 
https://osf.​io/bw9kx/?vi​ew_only=3974​b75eb70f4e1​8865547e5b3ba6084. All methods were carried out in ​a​c​c​o​r​d​
a​n​c​e with relevant guidelines and regulations. Data collection was approved by the Gallup internal Institutional 
Review Board (IRB) that is responsible for the oversight of international research.
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