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A B S T R A C T   

Physical pain has trended upward globally over the last decade. Here, we explore whether the COVID-19 
pandemic modified this alarming trend. We used data from 146 countries worldwide (510,247 respondents) 
to examine whether pain levels changed during the COVID-19 pandemic. Adjusted regressions across countries 
revealed that 33.3% of people were in pain in 2019, 32.8% in 2020, 32.5% in 2021, and 34.1% in 2022. The 
change in pain from 2019 to each of the pandemic years was not statistically significant. This suggests that, on 
average, there was no significant change in pain during the pandemic. However, from 2019 to 2020 there was a 
significant decline in pain among individuals over 55 years of age, those who were widowed, and those without 
children in the household. On a global scale, the COVID-19 pandemic was not associated with a significant 
change in pain levels. The concerning pre-pandemic elevation in global pain continued during this challenging 
period.   

1. Introduction 

Prior to the pandemic there was a sharp rise in the prevalence of pain 
in the US and around the world (Macchia, 2022; Nahin et al., 2019). This 
is a highly important trend because pain has detrimental effects on 
people’s life. For instance, pain plays a key role in life satisfaction 
(McNamee and Mendolia, 2014), employment (Blanchflower and Bry
son, 2022), and has been linked to harmful behaviours like drug use 
(Garland et al., 2013). Pain also represents a challenge to the healthcare 
system and the economy (Gaskin and Richard, 2012). This study builds 
on and complements the work presented in Macchia (2022) by explicitly 
estimating changes in the prevalence of pain immediately prior to and 
during the COVID-19 pandemic. 

Following the emergence of the pandemic, major concerns were 
raised about the consequences of the pandemic-related psychosocial and 
economic stress, social distancing, and lockdown periods. One of these 
concerns is that these factors may lead to a further rise in pain levels 
(Attal et al., 2021; Clauw et al., 2020). The pandemic was also associated 
with a rise in sleep problems (Jahrami et al., 2022) and physical inac
tivity (Wunsch et al., 2022) which, alongside the presence of notable 
stressors, could have contributed to an increase in pain (Clauw et al., 
2020). Furthermore, acute joint and muscle pain, headache, and 
generalized discomfort are commonly reported symptoms of COVID-19 

infection (Weng et al., 2021). While this acute pain typically remits 
quickly following infection, there is evidence that COVID-19 infection 
can trigger persistent musculoskeletal pain symptoms in patients with 
long COVID-19 (Khoja et al., 2022). 

Yet, despite predictions suggesting that the prevalence of pain would 
increase in the immediate and long-term aftermath of the pandemic, 
whether this has happened remains unclear. A small set of studies have 
found that pain levels increased from before to during the pandemic in 
the United Kingdom (Fallon et al., 2021), Japan (Yoshimoto et al., 
2021), and France and Turkey (Papalia et al., 2022). In contrast, a study 
on people over 65 years of age showed that the prevalence of chronic 
pain did not differ significantly from 2019 to 2020 in the US (Manhapra 
et al., 2023). In a separate US study, pain-related prescriptions declined 
by 15.1% between 2019 and 2020 (Manchikanti et al., 2021), although 
this can be explained by fewer visits to the doctor during the pandemic. 
As such, current evidence on changes in pain experiences during the 
pandemic is mixed and limited to a small number of nations. To address 
these limitations in prior work, we drew on a worldwide sample of 146 
countries and the most recent data available until 2022 to examine 
changes in the prevalence of pain reported immediately prior to and 
during the COVID-19 pandemic. 
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2. Methods 

2.1. Data 

The Gallup World Poll is a nationally representative, cross-sectional 
dataset that includes 165 countries and territories. Gallup interviews 
around 1000 individuals in each country and year from 2005 to 2022. 
Thus, our main analysis includes 146 countries (see Appendix for the list 
of countries) with 510,247 respondents providing data on their pain 
experiences from 2019 to 2022. To illustrate pandemic-related changes 
in pain in the context of longer-term trends in global pain levels we drew 
on data from 146 countries spanning the period 2009–2022 (N =
1858,091). Our study used data from 2009 instead of 2005 because our 
demographic variables were available from 2009. This set of countries is 
the same as the one used in Macchia (2022). The dataset used here also 
contains 2022 data which was not available by the time the study in 
Macchia (2022) was conducted. It is also worth noting that Table 2 in the 
original paper (see Table 1 in the SM of this article) presents raw means 
whereas this study presents regression adjusted estimates to account for 
changes in sample composition and socio-demographic factors that 
might affect pain levels. 

In regions where telephone coverage represents at least 80% of the 
population, Gallup uses random-digit-dialling of a nationally represen
tative list of telephone numbers. These regions include Northern 
America, Western Europe, Confucian Asia and Pacific countries or ter
ritories including Japan, Australia, New Zealand and Taiwan, and Gulf 
Cooperation Council (GCC) countries. In nations with less extensive 
telephone coverage like Africa, Latin America, and some Middle east 
countries, Eastern Europe, and Southern Africa surveys were adminis
tered face-to-face, and households were still randomly selected. In 2020, 
due to the COVID-19 pandemic, Gallup changed the survey mode and 
used telephone interviews in countries that had in-person interviews 
before the pandemic. As secondary data was used, institutional ethical 
approval was not required. 

Physical pain. Respondents were first 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). We multiplied this variable by 100 to represent the 
percentage of people in pain in each country and year (Mean= 30.86, 
Std. Deviation = 46.19). 

Table 1 
Estimated changes in the prevalence of physical pain from 2019 to 2020, 2021, and 2022 in 146 countries, N= 510,247.   

Physical pain level % (95% CI) Change in physical pain (95% CI)  

2019 2020 2021 2022 Δ 2019–2020 Δ 2019–2021 Δ 2019–2022 

Full sample 33.3 
(32.5, 34.1) 

32.8 
(31.6, 34.1) 

32.5 
(31.7, 33.2) 

34.1 
(33.1, 35.1) 

-0.5 
(− 1.8, 0.9) 

-0.8 
(− 1.8, 0.1) 

0.7 
(− 0.1, 1.6) 

Age (y.o)     
< 35 26.8 

(25.8, 27.7) 
27.9 
(26.7, 29.2) 

26.5 
(25.7, 27.3) 

28.2 
(27.1, 29.4) 

1.1 
(− 0.3, 2.7) 

-0.3 
(− 1.4, 0.9) 

1.4 
(0.4, 2.5) 

35–54 33.9 
(32.9, 34.9) 

33.7 
(32.3, 35.2) 

33.8 
(32.9, 34.7) 

35.4 
(34.1, 36.8) 

-0.2 
(− 1.9, 1.6) 

-0.1 
(− 1.4, 1.2) 

1.5 
(0.2, 2.8) 

≥ 55 45.4 
(44.1, 46.6) 

41.7 
(40.1, 43.3) 

42.7 
(41.5, 43.9) 

43.7 
(42.5, 44.9) 

-3.7 
(¡5.3, ¡1.8) 

-2.7 
(¡4.5, ¡0.7) 

-1.7 
(¡3.6, ¡0.1) 

Gender        
Women 36 

(35, 36.9) 
35.6 
(34.2, 37) 

35.7 
(34.7, 36.6) 

36.8 
(35.5, 38) 

-0.4 
(− 2.1, 1.2) 

-0.3 
(− 1.5, 0.9) 

0.8 
(− 0.3, 1.9) 

Men 30.5 
(29.9, 31.2) 

30 
(28.7, 31.2) 

29.2 
(28.4, 29.9) 

31.3 
(30.4, 32.2) 

-0.5 
(− 1.9, 0.7) 

-1.3 
(¡2.4, ¡0.3) 

0.8 
(− 0.1, 1.6) 

Education       
Elementary 43 

(41.9, 44.1) 
43.6 
(41.1, 46.1) 

41.9 
(40.7, 43.1) 

44.9 
(43.5, 46.3) 

0.6 
(− 2.1, 3.2) 

-1.1 
(− 2.5, 0.3) 

1.9 
(0.7, 3.1) 

Secondary 28.6 
(27.7, 29.4) 

28.1 
(27.2, 29.1) 

27.9 
(27.2, 28.7) 

28.9 
(27.8, 29.9) 

-0.5 
(− 1.6, 0.7) 

-0.7 
(− 1.8, 0.52) 

0.3 
(− 0.8, 1.4) 

Tertiary 22.3 
(21.4, 23.1) 

21.5 
(20.5, 22.6) 

22.3 
(21.4, 23.2) 

22.4 
(21.4, 23.4) 

-0.8 
(− 2.1, 0.6) 

0 
(− 1.3, 1.3) 

0.1 
(− 1.3, 1.5) 

Marital status       
Single 25.2 

(24.4, 26) 
26 
(25.1, 26.9) 

25.1 
(24.3, 25.8) 

26.7 
(25.8, 27.7) 

0.8 
(− 0.4, 1.9) 

-0.1 
(− 1.3, 0.9) 

1.5 
(0.4, 2.6) 

Dom. partner 30.5 
(29.4, 31.7) 

30.8 
(29.2, 32.5) 

31.2 
(29.6, 32.8) 

33.1 
(31.6, 34.5) 

0.3 
(− 1.80, 2.4) 

0.7 
(− 1.1, 2.4) 

2.6 
(0.8, 4.2) 

Married 35.8 
(34.8, 36.9) 

35 
(33.2, 36.8) 

34.6 
(33.6, 35.5) 

36.3 
(34.9, 37.8) 

-0.8 
(− 2.9, 1.2) 

-1.2 
(− 2.6, 0.1) 

0.5 
(− 0.7, 1.7) 

Separated 39.6 
(37.5, 41.7) 

39.4 
(36.6, 42.2) 

37.3 
(35, 39.7) 

40.8 
(38.5, 43.1) 

-0.2 
(− 3.6, 3.2) 

-2.3 
(− 5.3, 0.8) 

1.2 
(− 1.8, 4.2) 

Divorced 35.9 
(34.3, 37.6) 

33.8 
(31.8, 35.8) 

34.9 
(33.1, 36.7) 

35.1 
(33.3, 36.9) 

-2.1 
(− 4.8, 0.5) 

-1 
(− 3.3, 1.3) 

-0.8 
(− 3.4, 1.8) 

Widowed 54.3 
(52.4, 56.1) 

50.2 
(47.4, 53.1) 

52.2 
(50.4, 54.1) 

52.5 
(50.8, 54.1) 

-4.1 
(¡7.2, ¡0.8) 

-2.1 
(− 4.7, 0.7) 

-1.8 
(− 4, 0.5) 

Children       
No 31.8 

(31.1, 32.6) 
30.4 
(29.4, 31.4) 

30.4 
(29.8, 31.1) 

31.9 
(31, 32.9) 

-1.4 
(¡2.6, ¡0.2) 

-1.4 
(¡2.4, ¡0.3) 

0.1 
(− 0.8 1.1) 

Yes 34.6 
(33.7, 35.5) 

35.2 
(33.6, 36.8) 

34.3 
(33.3, 35.2) 

36 
(34.7, 37.3) 

0.6 
(− 1.3, 2.4) 

-0.3 
(− 1.5, 0.8) 

1.4 
(0.3, 2.4) 

Note: Estimates are based on ordinary least squares regressions including survey year as a categorical variable, country fixed effects, age, gender, level of education, 
marital status, whether respondents had children under 15 in the household, and sampling weights. Each row represents a different regression. Predictive margins were 
used to estimate the adjusted prevalence of pain for each survey year. Given that the year variable was categorical, we obtained one adjusted average pain estimate per 
year. For example, the 33.3 in the ‘Full sample-2019’ cell represents the adjusted average pain for 2019 in the full sample. We also explored the difference across the 
adjusted average pain estimates in each year. For instance, the − 0.5 in the ‘Full sample-Δ 2019–2020’ cell shows the difference between the 2020 and 2019 adjusted 
average pain in the full sample. 95% CIs including zero are not statistically significant at the p < 0.05 level. Changes in bold are significant at the p < 0.05 level. 
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Demographics. Respondents reported their gender (women and 
men), age which was combined into different groups for the analysis 
(under 35, between 35 and 54, and over 55), level of education 
(elementary, secondary, tertiary), marital status (single/never married, 
domestic partner, married, separated, divorced, widowed), and whether 
people had children under 15 in the household (Yes, No). 

2.2. Statistical analyses 

We used Ordinary Least Squares (OLS) regressions with a categorical 
year variable to estimate pandemic-related changes in pain levels from 
2019 to 2020, 2021, and 2022 in the full sample, and across de
mographic groups, and continents. In line with the general prediction 
that pain would increase during the pandemic, we expected to find a rise 
in pain across continents and demographic groups. It was anticipated 
that older adults would be particularly vulnerable, given their increased 
likelihood of experiencing severe COVID-19 and the stress accompa
nying such risks (Barek et al., 2020). All models controlled for de
mographic characteristics including gender, age, level of education, 
marital status, and whether people had children under 15 in the 
household. 

We clustered standard errors at the country level to account for the 
correlation of physical pain among individuals surveyed in each coun
try. Country-fixed effects were also included to adjust for between- 
country differences in physical pain. We also applied sampling 
weights to account for oversampling and other factors like the possibility 
of differential selection into the sample due to household size. All 
countries received the same weight in the analyses. 

We also conducted several sensitivity analyses. First, we examined 
the potential impact of the mode change from in-person to telephone 
interviews in some countries in 2020. As the change in survey mode 
coincides with the start of the pandemic, it might be possible that the 
mode change might have an impact in the change in pain before and 
after the pandemic. For example, if we assume that people who have 
access to a telephone are richer than those who do not have access to a 
telephone, based on prior work that showed that the rich report lower 
pain than the poor (Macchia, 2022), we could expect a significant 
decrease in pain from 2019 (when in-person interviews were still con
ducted) to 2020 (when all interviews were conducted by telephone). To 
rule out the possibility that the mode change is affecting our results, we 
compared the adjusted average of pain before and after the change and 
we repeated our analyses using the sample of countries where telephone 
interviews were conducted both prior to and during the COVID-19 
pandemic. If the findings in the sample that traditionally used tele
phone surveys (no change in mode during the pandemic) are the same as 
in the full sample, we can conclude that our main findings do not appear 
to be driven by the countries that experienced a change in the survey 
mode. We also examined whether changes in the sample composition (e. 
g., some countries dropping in some survey years) were influencing the 
results. To do so, we conducted analyses using a balanced panel of 
countries that had data both immediately before the pandemic in 2019 
and during the pandemic. This sample consisted of 94 countries. 

3. Results 

Table 1 shows estimates from ordinary least squares regressions 
including survey year as a categorical variable adjusting for de
mographic characteristics. Each row represents a different regression. 
Predictive margins were used to estimate the adjusted prevalence of 
pain for each survey year. Given that the year variable was categorical, 
we obtained one adjusted average pain estimate per year. The adjusted 
averages shown in Table 1 revealed that, in 2019, 33.3% of people were 
experiencing physical pain around the world (unadjusted means can be 
found in Table S.1). We found that although physical pain appears to 
have declined slightly from 2019 levels to 2020 (32.8%) and 2021 
(32.5%), these declines were not statistically significant (2020: − 0.5; 

95% CI (− 1.8, 0.9). 2021: − 0.8; 95% CI (− 1.8, 0.1)). We also found that 
the percentage of people in pain did not change significantly between 
2019 (33.3%) and 2022 (34.1%) (2022: 0.7; 95% CI (− 0.1, 1.6)). Our 
analysis of overall global changes in pain suggests the prevalence was 
stable throughout the 2019–2022 period. These results also held across 
all continents where no significant changes in the prevalence of pain 
were found during the pandemic (see Table S.2). 

Analyses in different groups of the population showed similar pat
terns. In most demographic groups, there was no significant change in 
pain during the pandemic, as shown in Table 1. However, among in
dividuals over 55 years of age, those who were widowed, and those 
without children in the household, physical pain declined significantly 
(see coefficients in bold in Table 1 and below). These findings are also 
illustrated in Fig. 1. This figure shows the adjusted trends in physical 
pain across age groups, marital status, and whether people had children 
from 2009 to 2022. In particular, a notable decline in the prevalence of 
pain is evident from 2019–2020 among individuals over 55 years of age 
(− 3.7, 95% CI (− 5.3, − 1.8)) and those who were widowed (− 4.1, 95% 
CI (− 7.2, − 0.8)). Those without children in the household showed a 
small decline in pain prevalence (− 1.4, 95% CI (− 2.6, − 0.2)) between 
2019 and 2020. These results held using logit regressions (Table S.3) and 
the balanced panel of countries (Tables S.4 and S.5). 

We also examined changes in pain among these groups of the pop
ulation from 2020, the peak of the pandemic, to 2022, the year in which 
people returned to pre-pandemic lifestyles. Pain levels showed evidence 
of an increase from 2020 to 2022 among individuals over 55 years of age 
(2 increase, 95% CI (0.04, 3.9)), those who were widowed (2.2 increase, 
95% CI (− 1.1, 5.5)), and those without children (1.5 increase, 95% CI 
(0.3, 2.7)). 

We also explored whether a mode change implemented by Gallup 
during the pandemic could have influenced the patterns of change in 
pain observed in our main analyses. In 2020, Gallup used telephone 
survey in the countries in which interviews were held face-to-face, for 
example, Sub-Saharan Africa. To address this point, we replicated our 
regressions in a sample of traditional telephone countries only. In this set 
of nations, 25.9% of people were in pain in 2019, 24.8% in 2020, 25.6% 
in 2021, and 26.1% in 2022. Changes in pain levels from 2019 to the 
pandemic years were not statistically significant (2020: − 1.1 difference; 
95% CI (− 2.7, 0.6). 2021: − 0.3 difference; 95% CI (− 1.6, 1.1). 2022: 0.2 
difference; 95% CI (− 1.3, 1.8)). Regressions across demographic groups 
showed the same patterns found in the sample with all the countries (see 
Table S.6). 

4. Discussion 

Using a representative sample of 146 countries worldwide, this study 
provides global evidence on changes in the prevalence of pain in the 
aftermath of the COVID-19 pandemic. Contrary to predictions that pain 
would have increased during the pandemic, we found that pain levels 
did not change significantly from 2019 to any of the pandemic years. 
This finding complements prior research that has provided mixed evi
dence on the topic (Fallon et al., 2021; Manchikanti et al., 2021; Man
hapra et al., 2023; Papalia et al., 2022; Yoshimoto et al., 2021) and sheds 
light on the sensitivity of global pain experiences to the stress of a major 
worldwide crisis. 

Despite the pandemic’s immediate impact on mental health (Rob
inson et al., 2022) economic stability, and daily routines (Haug et al., 
2020), the prevalence of pain remained remarkably stable. This may 
reflect the short-lived nature of the perceived economic and health risks 
associated with the pandemic (Robinson et al., 2022; Robinson and 
Daly, 2021). Alternatively, individuals may have developed adaptive 
strategies to cope with pain or to avoid an escalation in pain levels. It is 
also likely that changes in pain during the pandemic reflect a complex 
interaction of demographic, and context-specific factors. As such, 
overall stability in the prevalence of pain while suggestive of a pattern of 
adaptation and resilience (Robinson et al., 2022), may mask divergent 
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changes in the prevalence of pain across groups or nations. 
To provide an initial test of this idea we examined changes in the 

prevalence of pain across continents and demographic groups. The 
prevalence of pain was stable during the pandemic period across all 
continents examined. Analyses across different groups of the population 
showed no significant change in pain during the pandemic except for the 
elderly, individuals who were widowed and those without children. 
These groups were less likely to experience pain during the pandemic 
than before, which could be explained by changes in lifestyle experi
enced during the pandemic such as reduced physical and social de
mands. This explanation is supported by the finding that the prevalence 
of pain tended to increase from the peak of the pandemic in 2020 to 
2022 in older adults and people without children, potentially reflecting 
the impact of a return to pre-pandemic lifestyles (e.g., greater frequency 
in commuting to work). Given that our data set does not provide mea
sures on these aspects, future research should explore these possibilities. 

We also found that the overall global percentage of people in pain in 
2022 (34.1%) remained at a similar elevated level to that observed in 
2019 (33.3%). This high level of pain indicates that the COVID-19 
pandemic did not alter the high prevalence of pain documented on a 
worldwide level before the pandemic. The persistence of elevated pain 
levels is concerning given the established societal and individual bur
dens associated with pain. 

This study uses global data, but it is limited as it relies on a binary 
measure of pain which does not allow to infer the severity or the type of 
pain. Future research should explore global pandemic-related changes in 
severe and chronic pain as well as specific types of pain like back and 
neck pain (Attal et al., 2021; Clauw et al., 2020). Furthermore, while we 
could examine the role of demographic factors and broad country 
groupings in modifying pain trends, incorporating additional variables 
would have shed further light on the potential complex interplay of 
factors shaping pain levels. 

In summary, this study revealed that the percentage of people in 
physical pain was unchanged on a global level during the COVID-19 
pandemic. However, the persistence of already markedly elevated 
pain levels during the pandemic is a critical issue requiring attention 
from policymakers. 
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