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Background: Surveys of back pain sufferers in the United States, China, Russia, and Germany were performed to better understand 
self-reported causes of acute nonspecific back pain and acute lower back pain among individuals engaging in sports and their preferred 
treatments.
Methods: In each country, 1000 participants were surveyed (Step 1) to identify a population of nonspecific acute back pain sufferers, 
understand pain and treatment characteristics, and generate profiles for individuals with long-lasting (≥7 days) acute lower back pain. 
Subsequently, 200 participants with acute lower back pain episodes (7–21 days) and sports participation were identified in each 
country and completed surveys (Step 2) about sociodemographic, pain, treatment characteristics, and causes/triggers of long-lasting 
acute lower back pain episodes.
Results: In the United States, China, Russia, and Germany, respectively, 59%, 49%, 61%, and 63% of respondents reported ≥1 
episode of nonspecific acute back pain in the previous 6 months. Average numbers of monthly nonspecific acute back pain episodes in 
the United States, Russia, Germany, and China were 2.5, 1.8, 1.3, and 0.8, respectively. Prevalence of acute lower back pain associated 
with sports/leisure activities ranged from 20% (Russia and Germany) to 46% (China). Onset of long-lasting acute lower back pain was 
between ages 30 and 33 years, limiting usual activities and reducing walking distance in 60% to 85% of respondents across all 
countries. Acute lower back pain started post-exercise within the first day for ≥75% of respondents. Most popular nonprescription and 
prescription treatments for acute lower back pain were creams/gels in Russia, creams/gels and oral painkillers in Germany, oral 
painkillers in the United States, and hot/cold patches in China.
Conclusion: These results help to better understand acute back pain triggers, features, and treatment preferences among sports 
participants in different countries. Further research is warranted to develop preventative strategies.
Trial Registration: Not applicable.
Keywords: lower back pain, surveys and questionnaires, acute pain, sports

Background
The global burden of back pain is substantial and is expected to increase as the world population ages, placing additional 
strains on health-care systems and economies.1–3 Back pain is a leading cause of physical suffering and is associated with 
a broad range of negative health and social effects.1 According to the Global Burden of Disease Study 2016, low back 
pain affects more than 500 million people and is the single leading cause of disability worldwide.4

A systematic review of back pain data from 54 countries found that lifetime prevalence is approximately 39%, 
occurring most often in people between 40 and 80 years of age.3 Back pain is one of the most frequent reasons people 
seek medical care, although care-seeking behaviors and treatment perceptions vary substantially between countries and 
regions based, in part, on cultural, demographic, and social characteristics.5,6 For example, in the United States (US), 
nearly two-thirds of adults will visit a health-care professional (HCP) because of back pain at some point during their 
lives, and Americans perceive physical therapy, chiropractic care, and prescription medications to be the most effective 
treatments.7 For comparison, in China, back pain is more common than in the US or Europe, and two-thirds of pain 
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sufferers in China report using traditional Chinese medicine (eg, acupuncture) to treat back pain,8 some of whom also 
used Western-style pain management strategies.8

While the global burden of back pain is well established, the causes of, and the modifiable risk factors for, acute 
nonspecific back pain remain poorly understood.1,9,10 Certain regular activities such as recreational walking, vigorous 
gardening, and heavy housework have been associated with increased risk for back pain; however, contradictory findings 
have been reported on the associations between physical activity and back pain.11 It is particularly unclear whether 
participation in different types of sporting activities increases or decreases risk for developing back pain.12 Better 
understanding of these underlying causes of, and the modifiable risk factors for, back pain can help HCPs develop 
prevention and treatment strategies to better optimize patient care.10,12

Here, we report findings from 2 quantitative surveys performed to develop profiles of acute nonspecific back pain 
sufferers in 4 countries (the US, China, Germany, and Russia) with different cultural and sociodemographic perceptions 
of back pain. These surveys were designed to provide insight into the types of activities that result in or precede episodes 
of acute back pain lasting at least 7 days, with an emphasis on identifying sporting activities in each country that are most 
likely to be the trigger of back pain.

Methods
The global market and opinion research company Ipsos (Paris, France) was contracted to conduct a 2-step noninterven
tional questionnaire study in the US, China, Russia, and Germany. Ethics approval was not required by Haleon or Ipsos 
because this was a survey, and respondents had no contact with any type of health-care professional or product at any 
time in the process of the research. All participants provided informed consent through Ipsos Terms & Conditions at the 
time of study conduct in 2016.

Step 1
Participants in Step 1 were recruited via Ipsos panels in the US, Germany, Russia, and China. A total of 1000 participants 
in each of these 4 countries were surveyed to identify and understand self-diagnosed acute nonspecific back pain 
(includes upper, middle, and lower back pain) sufferers. The goals of the first step were to estimate the population 
size of acute nonspecific back pain sufferers who use over-the-counter medications to manage their pain, to understand 
the intensity and duration of back pain, and to identify the activities that trigger back pain. In this step, nationally 
representative samples of 1000 individuals in each country participated in ~7-minute surveys (survey questionnaire 
provided in the Supplementary Appendix) between March and May 2016. Quotas based on available census data for each 
country were applied with respect to categories of age, gender, and region to minimize bias stemming from over- 
representation of particular subgroups and to ensure that all categories carried similar weight to those of the national 
population.

Eligible participants must have experienced at least one episode of acute pain symptoms (generally lasting up to 7 
days, with prolongation up to 30 days)13 in the upper back (including neck and shoulder), lower back, or middle back in 
the past 6 months. Participants were excluded if they experienced chronic back pain, defined as occurring for ≥12 weeks. 
Survey questions focused on acute nonspecific back pain triggers, types of treatments used, pain intensity (on an 11-point 
scale), duration of pain (in days/hours), and participation in sports or leisure activities. Index values were used to 
compare the profiles of long-lasting acute back pain sufferers identified in Step 1 with the profiles of the national 
representative population for each country. Index values were calculated by dividing the percentage of long-lasting acute 
back pain sufferers in the surveyed sample by the percentage obtained for the national representative population for each 
country. Index values >120 identified over-represented subpopulations among long-lasting back pain sufferers, which 
was used for recruitment and analysis of participants in Step 2. Further details and results from data analyses based on 
index values are provided in the Supplementary Appendix.

Step 2
The objective of Step 2 was to determine the profiles of participants experiencing long-lasting (≥7 days) acute lower back 
pain. Analyses from Step 1 were used to inform Step 2, which focused on a separate target population (200 survey 
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participants per sport, at least 600 participants from each country) with long-lasting acute lower back pain (7–21 days) in 
the past 6 months who participated in each of the 3 key sport activities specific to each country (ie, the most common 
sport activities identified as being a main trigger for acute nonspecific lower back pain in that country). Participants from 
the US, Germany, and Russia were recruited via Ipsos panels; those from China were recruited via face-to-face 
encounters at sporting facilities (eg, Badminton clubs). In Step 2, participants completed a 15-minute survey (survey 
questionnaire provided in the Supplementary Appendix).

Prescreening
Participants were randomly selected according to their age, gender, and region; those who had completed an excessive 
number of prior surveys were excluded. Participants in Step 1 were prescreened using the WebCruiser14 online panel 
screening tool in the US, Germany, and Russia, and using an offline street intercept method in China. The purpose of the 
WebCruiser was to identify and then target the preselected special interest groups (back pain sufferers). If qualified, 
prescreened individuals were directed to the main screener/questionnaire. The surveys in Step 2 were conducted 
throughout multiple online panels in the US, Germany, and Russia, either Ipsos-owned or external, while they took 
place in public locations that reproduced similar online research conditions (eg, hall location, cyber-café) in China. 
Panelists were recruited via a double opt-in approach with standard quality checks, which included country validation via 
geographic internet protocol, mismatch detection between device settings and geographic location, anonymous proxy 
detection, detection of robots via Captcha code, detection of data anomalies and patterns, maintenance of Ipsos blacklist, 
and Real Answer® (Imperium; Shelton, CT, US) technology–based detection of pasted and robot answers. Strict panel 
usage rules were applied to avoid frequently interviewing the same people so as to prevent them from becoming too 
accustomed to a particular type of survey or product category. All surveys were conducted on auto-administrated mode. 
Step 2 survey questions focused on sociodemographic characteristics; perception of pain severity, frequency, and 
annoyance; types of treatments and combination treatments used; causes and triggers of long-lasting acute lower back 
pain episodes; and specific activities or occasions that generate or increase acute lower back pain (eg, a golf weekend).

Statistical Methods
Differences between countries and differences between sports/activities were analyzed using a 2-proportion Z test at 
a 5% significance level. Multiple comparisons were performed by comparing the numbers of respondents for each 
activity between every 2 columns for a particular country or between 2 countries, and by comparing the number of 
respondents within each column with the total number of respondents within a single country or across all 4 countries. 
All other statistics were descriptive.

Results
Step 1
Nationally representative surveys showed that roughly half to two-thirds of the population in each country suffered from 
acute nonspecific back pain in the past 6 months (US, 59%; China, 49%; Russia, 61%; and Germany, 63%). The majority 
of survey respondents from each country were employed full-time; the occupations of respondents ranged from 
physically demanding jobs (ie, plant-machine operators/assemblers) to sedentary jobs (ie, office workers) within each 
country. The average number of reported acute nonspecific back pain episodes per month was higher in the US (2.5) than 
in Russia (1.8), Germany (1.3), and China (0.8). Acute nonspecific back pain episodes lasted more than 7 days for one- 
quarter or more of respondents in the US (27%), Russia (25%), and Germany (28%), and for 16% of respondents in 
China. The percentage of acute nonspecific back pain–only (excluding shoulder and neck pain) episodes lasting more 
than 7 days was similar in the US (8.3%) and Germany (8%) and was less frequent in China (3%) and Russia (6%).

Overall, about two-thirds of acute nonspecific back pain episodes were attributed to or associated with regular daily 
activities (Figure 1) and about one-third with sporting activities. Self-reported causes of acute nonspecific back pain are 
summarized in Table 1. The most commonly self-reported regular activities causing acute nonspecific back pain were 
those associated with daily prolonged static posture, including sitting at a computer (15% to 32% across countries) and 
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sitting at work (12% to 20%). Leisure activities that require bending or leaning for extended time periods were also 
reported causes of acute nonspecific back pain (eg, gardening [5% to 32%], home improvement projects [11% to 14%], 
and using a computer [7% to 25%]). Individual sport activities, such as gym workouts (17% to 26%) and running (6% to 
16%) were reported to be the most likely causes of acute nonspecific back pain, and lack of professional supervision 
increased risk of injuries.

20%

31%

32%

63%Regular

Leisure 

Sport

Other 10%

27%

46%

76%

20%

43%

20%

66%

20%

36%

20%

61%

(N=545) (N=482) (N=578) (N=602)

Work 8%
Stress 2%

Sedentary lifestyle 3%
Computer 3%

Work 6%
Computer 2%
Poor posture/sitting 2%
Sleeping 2%

Work 12%
Poor posture/sitting 3%
Illness (disc damage,
osteoarthritis,
rheumatism) 2%

United States China Russia Germany

Figure 1 Most common causes of nonspecific acute back pain across 4 countries.

Table 1 Self-Reported Causes of Nonspecific Acute Back Pain Across Nationally Representative Population Samples

United States (N = 545) China (N = 482) Russia (N = 578) Germany (N = 602)

Regular activities 63% 76% 66% 61%

Sitting at a computer 15% 32% 23% 25%

Sitting at work 15% 20% 13% 12%
Lifting a heavy object 13% 12% 19% 14%

Poor posture 12% 12% 12% 17%

Doing housework 14% 9% 13% 14%
Carrying groceries 7% 11% 19% 9%

Work 11% 11% 9% 11%

Bending down 11% 8% 15% 6%
Doing a physical activity at work 7% 6% 9% 12%

Leaning forward 8% 4% 3% 4%

Sport activities 32% 46% 20% 20%

Gym workout 21% 17% 21% 26%
Running 10% 16% 6% 14%

Badminton 0% 22% 1% 4%
Weightlifting 16% 2% 13% 4%

Cycling 3% 9% 9% 12%

Basketball 8% 11% 3% 3%
Gymnastics 2% 3% 13% 7%

Table tennis 0% 8% 0% 2%

Soccer 4% 3% 6% 6%
Martial arts 5% 1% 5% 3%

Tennis 1% 10% 1% 2%

(Continued)
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Across all countries, most participants (85% to 86%) self-treat their acute back pain. Self-treatment with nonprescrip
tion (ie, over the counter) products was the most common method of treating acute back pain in the US (48%) and second 
most common in Russia (40%) and Germany (29%). In contrast, self-medication was infrequent in China (14%). Massage 
was the most common form of self-treatment in China (50%) and Russia (45%), and heat therapy was the most common 
self-treatment in Germany (36%). The most commonly used nonprescription products were oral painkillers in the US 
(87%), creams or gels in Russia (86%), and both oral painkillers (62%) and creams or gels (65%) in Germany. Overall, acute 
back pain sufferers were satisfied with the use of these analgesic products. The vast majority of users reported that they 
would definitely or probably use these products again (≥92% for oral painkillers and ≥88% for creams or gels).

More in-depth quantitative analyses of the survey results were used to develop sample profiles of acute back pain 
sufferers in each country based on gender, age, geographic region, employment status, occupation, household size, 
children in the household, ethnic background, type and intensity of acute back pain, likelihood of seeing an HCP versus 
self-treating, types of treatment used, type of HCP visited, and causes of lasting acute back pain. Detailed results of these 
analyses are provided in the Supplementary Material. Overall, these data provide a high-level overview of typical profiles 
of long-lasting acute back pain sufferers in each country (Figure 2).

Table 1 (Continued). 

United States (N = 545) China (N = 482) Russia (N = 578) Germany (N = 602)

Leisure activities 31% 27% 43% 36%

Gardening 32% 19% 6% 5%

Do-it-yourself 14% 14% 14% 11%

Using a computer 14% 7% 25% 23%
Walking/hiking 12% 12% 8% 5%

Running 7% 11% 11% 11%

Watching television 9% 12% 12% 14%
Cycling/riding a bike 2% 2% 9% 14%

Other 9% 5% 3% 4%

Swimming 4% 9% 5% 5%

Othera 20% 10% 20% 20%

Notes: aThe most commonly reported “Other” back pain causes were as follows: United States, work (8%) and stress (2%); China, sedentary lifestyle (3%) and computer 
(3%); Russia, work (6%), computer (2%), poor posture/sitting (2%), and sleeping (2%); and Germany, work (12%), poor posture/sitting (3%), and illness (2%; including disc 
damage, osteoarthritis, and rheumatism).

Males
18–59 years old

Middle Atlantic/South Atlantic
Head of household with 

4 or more people
Use computers frequently

Soccer players
Swimmers

Visit chiropractor, physician, 
general practitioner, 

pain specialist,
physiotherapist, etc.

Males and females
45–50 years old
Northern China/

East China
Tennis players

Live in a house with a garden
Do housework and are in

charge of grocery shopping
Use computers frequently
Receive massage therapy

Visit physiotherapist,
physician, acupuncturist, etc.

Females
45–60 years old

Southern Federal District/
Far East Federal District/

Rural Federal District
Head of household with 

4 or more people
Do housework and are in 

charge of grocery shopping
Use computers frequently
Receive massage therapy
Visit clinics, chiropractor,

physicians, etc.

Males and females
45–65 years old

Berlin/Nordrhein-Westfalen
In charge of grocery shopping

Watch TV
Cycling

Tennis players
Swimmers

Visit general practitioner,
physiotherapist, etc.

United States China Russia Germany

Figure 2 Characteristics of participants with acute long-lasting lower back pain across 4 countries.
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Step 2
Overall survey results in participants with long-lasting acute lower back pain across all 4 countries are summarized in 
Table 2. Among survey participants who engaged in key sport activities, onset of long-lasting acute lower back pain 
occurred between 30 and 33 years of age, and pain caused limitations in usual activities and reduced distances walked for 
60% to 85% of acute lower back pain sufferers in all countries. For the most part, acute lower back pain started after, 
rather than during exercise, especially for respondents in China (93%). In all countries, onset of pain began within the 
first day of exercising for ≥75% of respondents, and most participants engaging in sports reported that rest alleviated their 
pain (≥76% of respondents). The types of treatments respondents reported using varied substantially by geography, but 
massage therapy was one of the most commonly used treatment in all countries (43% to 65%). In all countries, 
respondents were generally satisfied with the prescription and nonprescription treatments they used. For prescription 
treatments, the majority of participants engaging in sports indicated that they would use their preferred mode of treatment 
again (creams or gels [88% to 100%], muscle relaxants [91% to 100%], oral painkillers [83% to 97%], patches [86% to 
96%], or injections [50% to 90%]). Similarly, most participants engaging in sports stated that they would use their 
preferred mode of nonprescription treatment again (creams or gels [90% to 97%], muscle relaxants [91% to 96%], oral 
painkillers [84% to 98%], or patches [87% to 96%]).

Table 2 Pain Profile and Treatment Characteristics of Participants with Acute Long-Lasting Lower Back Pain Engaging in Sports

United States (N = 604) China (N = 607) Russia (N = 600) Germany (N = 600)

Mean age at lower back pain onset, y 31.3 31.3 30.2 33.5

Impact of lower back pain on life (last episode)

Limited usual activities 85%b,d 60% 84%b,d 76%b

Walked shorter distances than usual 66%d 77%a,c,d 64% 60%

Dressed more slowly than usual 64%b,d 57% 62%b,d 56%

Had worrying thoughts 57%c 63%a,c 51% 64%a,c

Stopped enjoying things previously enjoyed 55% 57% 54% 56%

Worried LBP would never get better 49%b,c 40% 39% 57%a,b,c

Start of pain

After exercise 75%d 93%a,c,d 76%d 54%

During exercise 25%b 7% 24%b 46%a,b,c

Time of pain

In the morning 20%d 16%d 22%b,d 11%

In the afternoon 13% 19%a,c,d 11% 10%

In the evening/at night 28% 59%a,c,d 45%a,d 33%a

Throughout the day 40%b,c 6% 22%b 45%a,b,c

Pain is alleviated with rest

Yes 82%d 90%a,c,d 83%d 76%

No 18%b 10% 17%b 24%a,b,c

Experiencing related pains

Upper back pain 14% 23%a,c 17% 22%a,c

Middle back pain 29% 44%a,c,d 27% 26%

Pain spreading down legs 34%b 19% 37%b,d 31%b

Most common types of treatment

Massage 47% 63%a,d 65%a,d 43%

Heat (eg, heat packs or patches, etc) 60%b,c,d 32% 33% 48%b,c

Nonprescription products 49%b,d 20% 52%b,d 40%b

Exercises (eg, stretches, movement) 60%b,c,d 16% 37%b 42%b

Bed rest 43%c,d 42%c,d 34%d 22%

(Continued)
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Key Results in Participants with Long-Lasting Acute Lower Back Pain in the US
The most common treatments reported in the US to treat long-lasting acute lower back pain were heat packs or patches 
(60%) and stretching exercises (60%). Respondents in the US preferred systemic oral prescription medications (79%) 
over any other prescription treatment modalities, but they were also amenable to using nonprescription topical therapies. 
They were generally more likely to use nonprescription topical gels or creams (62%) and systemic oral therapies (86%) 
to treat their long-lasting acute lower back pain than to use patches (45%) or muscle relaxants (25%). Respondents in the 
US who sought care from an HCP were most likely to consult chiropractors (27%), massage therapists (20%), physicians 
(ie, orthopedists, internists, rheumatologists; 18%), or general practitioners (18%) about their lower back pain (Table 2).

Overall, 85% of respondents in the US reported limiting their usual activities because of long-lasting acute lower back 
pain. Specific pain characteristics reported by respondents in the US when they engage in golf, gym workouts, and 
weightlifting are summarized in Table 3. Golfers had the highest proportion of individuals who always experience pain 
when practicing among the 3 sporting groups (32% vs 19% of gym-goers and 23% of weightlifters), and most golfers 
engage in their sport throughout the year (81%) and with one or more additional people (91%). Weightlifters had the 
highest proportion of individuals who reported experiencing significant pain among the 3 sporting groups (30% vs 27% 
of golfers and 17% of gym-goers), and most weightlifters exercise regularly throughout the year (88%) and at indoor 
facilities (96%). The proportions of gym-goers who always experienced pain while practicing and who experienced 
significant pain were the lowest among the 3 sporting groups although most exercised regularly throughout the year 
(92%). The most common equipment used by gym-goers included treadmills (52%), weight/resistance machines (52%), 
hand weights/dumbbells (48%), elliptical trainers (38%), and abdominal machines (36%). The most common activities 
for gym-goers included aerobics/step aerobics (28%), yoga (25%), circuit training (20%), and high-impact aerobics/body 
pump (16%). The most common causes of pain were attributed to wrong movements and repetitive movements among 
golfers (26% and 24%, respectively) and gym-goers (22% and 20%, respectively), and wrong posture and wrong 
movements among weightlifters (26% and 18%, respectively).

Table 2 (Continued). 

United States (N = 604) China (N = 607) Russia (N = 600) Germany (N = 600)

Types of nonprescription pain managemente

Creams or gels 62%b 18% 93%a,b,d 79%a,b

Oral painkillers (eg, pills, caplets, sachets, etc) 86%b,c,d 21% 56%b 67%b,c

Patches (hot and cold) 45% 78%a,c,d 44%d 35%

Muscle relaxants 25%b,c 11% 15% 22%b,c

Types of prescription pain managementf

Oral painkillers (eg, pills, caplets, sachets, etc) 79%b,c 42% 65%b 88%b,c

Patches (hot and cold) 38%d 88%a,c,d 47%d 21%

Creams or gels 50%b 16% 75%a,b,d 48%b

Muscle relaxants 60%b,c,d 9% 24%b 22%b

Injections 14% 7% 41%a,b 37%a,b

Most commonly visited HCPs

Massage therapist 20%d 48%a,c,d 22%d 14%

Physician 18% 18% 23%a,b 29%a,b,c

Physical therapist/physiotherapist 15%b 10% 23%a,b 38%a,b,c

Chiropractor 27%b,c,d 11% 22%b,d 9%

General practitioner/family doctor 18%b,c 3% 8% 25%a,b,c

Acupuncturist 7% 18%a,c,d 8% 8%

Notes: aSignificantly higher vs United States (2-proportion Z test at 5% significance level); P<0.05. bSignificantly higher vs China (2-proportion Z test at 5% significance level); 
P<0.05. cSignificantly higher vs Russia (2-proportion Z test at 5% significance level); P<0.05. dSignificantly higher vs Germany (2-proportion Z test at 5% significance level); 
P<0.05. eUnited States, n=296; China, n=119; Russia, n=315; Germany, n=240. fUnited States, n=141; China, n=57; Russia, n=102; Germany, n=106. 
Abbreviations: HCP, healthcare professional; LBP, lower back pain.
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Key Results in Participants with Long-Lasting Acute Lower Back Pain in China
Long-lasting acute lower back pain sufferers in China showed a preference for traditional (nonmedical) treatments such 
as massage (63%), bed rest (42%), and acupuncture (14%) to manage their pain; if they reported using Western medicine, 
heat (32%) and cold patches (22%) were preferred (Table 2). Overall, 60% of respondents in China reported limiting their 
usual activities because of their lower back pain. Specific pain characteristics reported by back pain sufferers in China 
when engaging in badminton, basketball, and gym workouts are summarized in Table 4. More than two-thirds (69% to 
73%) of respondents in China reported experiencing acute lower back pain each time they engage in their activity of 
choice. Gym-goers reported experiencing the most significant pain and generally exercising regularly throughout the 
whole year. The most common equipment used by gym-goers included treadmills (79%), abdominal machines (35%), 
and hand weights/dumbbells (34%). The most common activities for gym-goers included aerobics/step aerobics (41%), 
yoga (35%), circuit training (18%), and body boot camp (18%). Basketball players experienced acute lower back pain 
most often and throughout the whole year. For badminton players, movements made too quickly were the most common 
self-reported cause of acute lower back pain.

Key Results in Participants with Long-Lasting Acute Lower Back Pain in Russia
About a third of participants in Russia who suffer from long-lasting acute lower back pain also reported suffering from 
another form of back pain, with 1 in 4 citing pain spreading down the legs. Topical creams or gels were reported as the 

Table 3 Acute Lower Back Pain and Sports Activity Characteristics in the United States

Golf  
(n = 204)

Gym Workout  
(n = 200)

Weightlifting  
(n = 200)

Do you always experience back pain when you practice?
Yes 32%b,c 19% 23%

No 68% 81%a 77%a

Pain intensity (11-point scale)
None to very little pain (0–3) 4% 4% 6%
Some pain (4–7) 67% 79%a,c 64%

Significant pain (8–10) 27%b 17% 30%b

Activity frequency in the month prior to the last pain episode
Every day, several times a day — 3% 5%a

4 to 6 times/week 11% 42%a,c 31%a

2 to 3 times/week 29% 36% 43%a

Once a week 29%b,c 10% 12%
Every 2 to 3 weeks 20%b,c 2% 4%

Less often 10% 7% 5%

Which activity caused back pain?
Wrong posture 7% 10% 26%a,b

Wrong movement 26% 22% 18%
Too fast movement 21%b,c 13%c 7%

Repetitive movement 24%c 20% 13%

Prolonged movement or activity 8% 12% 15%a

Accident 1% 2% 2%

Old injury 9% 13% 14%

Do you participate in this activity throughout the year?
Yes 81% 92%a 88%

No, during the season 19%b 8% 12%

Notes: aSignificantly higher vs golf (2-proportion Z test at 5% significance level); P<0.05. bSignificantly higher vs gym workouts (2-proportion Z test at 5% significance level); 
P<0.05. cSignificantly higher vs weightlifting (2-proportion Z test at 5% significance level); P<0.05.
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most commonly used type of nonprescription treatment, used by 93% of respondents in Russia. About half of participants 
also reported using systemic oral therapies (prescription, 65%; nonprescription, 56%) and hot or cold patches (prescrip
tion, 47%; nonprescription, 44%). Respondents in Russia showed a preference for seeking care from physical therapists 
(23%), physicians (23%), chiropractors (22%), or massage therapists (22%) to treat their lower back pain (Table 2).

Overall, 84% of respondents in Russia reported limiting their usual activities because of their lower back pain. Most 
reported that they do not experience lower back pain when they engage in the most common sport activities of gym workouts 
(82%), running (73%), and weightlifting (68%; Table 5). However, runners and weightlifters were significantly more likely 
to experience lower back pain than gym-goers. Weightlifters experienced pain the most often and had the most significant 
pain. Runners were the least likely to experience significant lower back pain; the most common self-reported causes of their 
pain were prolonged activity, wrong posture, and rapid movement. Gym workouts caused pain for about 1 in 4 participants, 
most often because of wrong movements and prolonged activity. The most common equipment used by gym-goers included 
weight/resistance machines (55%), abdominal machines (53%), treadmills (44%), and squat machines (42%). The most 
common activities for gym-goers included high-impact aerobics/body pump (34%) and circuit training (28%).

Key Results in Participants with Long-Lasting Acute Lower Back Pain in Germany
Long-lasting acute lower back pain sufferers in Germany reported treating their pain primarily using heat (48%) and 
massage therapy (43%), along with stretching and exercise (42%); their preferred nonprescription treatment was topical 

Table 4 Acute Lower Back Pain and Sports Activity Characteristics in China

Badminton  
(n = 203)

Basketball  
(n = 203)

Gym Workout  
(n = 201)

Do you always experience back pain when you practice?
Yes 73% 69% 73%

No 27% 31% 27%

Pain intensity (11-point scale)
None to very little pain (0–3) 0% 5%a,c 0%
Some pain (4–7) 77% 77% 72%

Significant pain (8–10) 22% 17% 25%b

Activity frequency in the month prior to the last pain episode
Every day, several times a day — 1% —
4 to 6 times/week 10% 7% 13%b

2 to 3 times/week 43% 38% 41%

Once a week 33% 34% 33%
Every 2 to 3 weeks 8% 16%a,c 7%

Less often 6% 4% 4%

Which activity caused back pain?
Wrong posture 15% 12% 20%b

Wrong movement 8% 10% 6%
Too fast movement 38% 32% 33%

Repetitive movement 16% 9% 15%

Prolonged movement or activity 18% 24% 24%
Accident 1% 8%a,c —

Old injury 3% 4% 1%

Do you participate in this activity throughout the year?
Yes 90% 92% 89%

No, during the season 10% 8% 11%

Notes: aSignificantly higher vs badminton (2-proportion Z test at 5% significance level); P<0.05. bSignificantly higher vs basketball (2-proportion Z test at 5% significance 
level); P<0.05. cSignificantly higher vs gym workouts (2-proportion Z test at 5% significance level); P<0.05.
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gels and creams (79%). Respondents in Germany who reported seeking care from an HCP were most likely to see 
a physiotherapist (38%), physician (29%), or general practitioner (25%; Table 2).

Overall, 76% of respondents in Germany reported limiting their usual activities because of their lower back pain. 
Approximately 4 out of 10 respondents in Germany reported experiencing lower back pain each time they practice their 
activity of choice (cycling, gym workouts, or running; Table 6). Runners experienced lower back pain most often and had 
the most significant pain, often caused by the wrong movement (27%) and prolonged activity (27%). Eight of 10 runners 
covered an average distance of ≤10 km per run, with nearly half running between 6 and 10 km. Cyclists experienced the 
least significant lower back pain; their pain was most often caused by incorrect posture (41%) and prolonged activity 
(22%). Cyclists typically used a road bike (50%) or a mountain bike (35%), and roughly 90% of cyclists in Germany 
usually cycled for less than 40 km on average, with the majority of cyclists covering a distance of 11 to 20 km. Gym- 
goers exercised the most regularly; 13% experienced significant lower back pain, most often caused by the wrong 
movement (48%). Gym-goers in Germany tended to participate in a variety of classes, most commonly circuit training 
(34%), as well as Zumba (16%), yoga (15%), spin/group cycling classes (14%), Pilates (14%), aerobics/step aerobics 
(13%), and high-impact aerobics/body pump (12%). Weight/resistance machines were the most popular type of workout 
equipment used (76%), followed by treadmills (55%), elliptical trainers (50%), hand weights/dumbbells (49%), and 
abdominal machines (49%).

Table 5 Acute Lower Back Pain and Sports Activity Characteristics in Russia

Gym Workout  
(n = 200)

Running  
(n = 200)

Weightlifting  
(n = 200)

Do you always experience back pain when you practice?
Yes 18% 27%a 32%a

No 82%b,c 73% 68%

Pain intensity (11-point scale)
None to very little pain (0–3) 2% 12%a,c 5%
Some pain (4–7) 73%c 68% 62%

Significant pain (8–10) 25% 19% 32%b

Activity frequency in the month prior to the last pain episode
Every day, several times a day 4% 9%a,c 4%
4 to 6 times/week 14% 18% 14%

2 to 3 times/week 58%b,c 42% 48%

Once a week 16% 20% 19%
Every 2 to 3 weeks 4% 8% 4%

Less often 4% 3% 12%a,b

Which activity caused back pain?
Wrong posture 14% 8% 10%

Wrong movement 26%b 18% 26%
Too fast movement 11% 18%a 12%

Repetitive movement 8% 6% 6%

Prolonged movement or activity 26% 32% 24%
Accident 2% 2% 4%

Old injury 10% 12% 16%

Other 2% 2% 2%

Do you participate in this activity throughout the year?
Yes 68%b,c 39% 56%b

No, during the season 32% 61%a,c 44%a

Notes: aSignificantly higher vs gym workouts (2-proportion Z test at 5% significance level); P<0.05. bSignificantly higher vs running (2-proportion Z test at 5% significance 
level); P<0.05. cSignificantly higher vs weightlifting (2-proportion Z test at 5% significance level); P<0.05.
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Discussion
In general populations around the world, the epidemiology of back pain has been well characterized; however, 
information is quite limited on the association between back pain and participation in sports activities.12 The current 
study investigated acute back pain epidemiology and treatment practices among individuals with acute long-lasting lower 
back pain engaging in sports in the US, China, Russia, and Germany in an effort to guide HCPs and potentially improve 
treatment outcomes.

While participants in all 4 countries reported that everyday activities, such as sitting at work, lifting heavy objects, 
poor posture, and doing housework, were the main causes of acute nonspecific back pain, sport and leisure activities were 
also commonly associated with acute nonspecific back pain. The prevalence of acute nonspecific back pain caused by 
sport and leisure activities varied across countries, ranging from 20% in Russia and Germany to 46% in China. 
Nonprescription (ie, over the counter) pain medications were the most common treatment for nonspecific acute back 
pain in the US, whereas massage therapy was the most common treatment in Russia and China and heat therapy was the 
most common treatment in Germany. The most commonly used nonprescription medications were oral painkillers in the 
US, creams or gels in Russia, and both oral painkillers and creams or gels in Germany.

Among long-lasting acute lower back pain sufferers, specific sporting activities most likely to precede or trigger acute 
lower back pain varied across countries. Gym workouts were associated with the highest incidence rates of acute lower 
back pain in all countries studied. Weightlifting was among the top 3 sports related to acute lower back pain in the US 

Table 6 Acute Lower Back Pain and Sports Activity Characteristics in Germany

Cycling  
(n = 200)

Gym Workout  
(n = 200)

Running  
(n = 200)

Do you always experience back pain when you practice?
Yes 42% 36% 46%

No 58% 64% 54%

Pain intensity (11-point scale)
None to very little pain (0–3) 9% 9% 13%
Some pain (4–7) 79% 77% 72%

Significant pain (8–10) 12% 13% 16%

Activity frequency in the month prior to the last pain episode
Every day, several times a day 8%b 2% 7%b

4 to 6 times/week 26%b,c 13% 14%

2 to 3 times/week 30% 53%a,c 40%a

Once a week 16% 22% 22%
Every 2 to 3 weeks 10% 5% 10%

Less often 11%b 5% 8%

Which activity caused back pain?
Wrong posture 41%b,c 12% 20%b

Wrong movement 11% 48%a,c 27%a

Too fast movement 8% 11% 10%

Repetitive movement 4% 4% 2%

Prolonged movement or activity 22% 16% 27%b

Accident 4% 2% 1%

Old injury 3% 4% 5%

Other 2% 3% 2%

Do you participate in this activity throughout the year?
Yes 62% 87%a,c 65%
No, during the season 38%b 13% 35%b

Notes: aSignificantly higher vs cycling (2-proportion Z test at 5% significance level); P<0.05. bSignificantly higher vs gym workouts (2-proportion Z test at 5% significance 
level); P<0.05. cSignificantly higher vs running (2-proportion Z test at 5% significance level); P<0.05.
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and Russia, and running was a leading trigger of acute lower back pain in Germany and Russia. Golf was a leading cause 
of acute lower back pain in the US, while badminton and basketball were among the top 3 sport-related causes of acute 
lower back pain in China, and cycling was a leading cause in Germany.

In-depth, country-specific profiling showed that sport-related acute lower back pain was significantly more likely to 
impact the usual activities of survey respondents in the US, Russia, and Germany compared with China. Respondents in 
China were significantly more likely to walk shorter distances because of acute lower back pain than respondents from 
the other countries. The most popular acute lower back pain treatment option was massage in China and Russia, while 
US respondents preferred heat therapy and stretching exercises; respondents in Germany preferred heat followed by 
massage, bed rest, and stretching exercises. The most popular nonprescription treatments for acute lower back pain were 
creams or gels in Russia and Germany, oral painkillers in the US, and hot or cold patches in China. The most popular 
prescription treatments were oral painkillers in the US and Germany, hot or cold patches in China, and creams or gels in 
Russia. These results may reflect the availability of different medications in each country. For example, some opioid 
analgesics are widely accessible in the US but are far less accessible in the other countries studied.15 Increased access to 
opioid analgesics in the US may be due to US pharmaceutical marketing and reimbursement practices, US health-care 
initiatives to increase pharmacologic treatment of pain, an abundant supply of opioid analgesics, and US patient 
perceptions of opioids as effective treatments.16

The methodology used in these surveys was specifically chosen to target individuals with acute lower back pain who 
engage in sporting activities. The Ipsos WebCruiser was utilized for prescreening participants using daily batches, 
allowing researchers to launch the main survey as soon as enough participants were identified. This methodology uses 
a syndicated approach based on the number of questions needed, not the incidence. While this methodology is robust and 
is commonly used to evaluate HCP and patient treatment behaviors, random screening may have been a better approach. 
However, a random screening approach would have been difficult, expensive, and time consuming to implement across 4 
countries.

Additionally, these surveys used social science methods, which differ from formal epidemiologic methods, restricting 
the statistical comparisons that could be performed. Additionally, selection bias based on the locations from which survey 
participants were recruited cannot be ruled out. For example, some elderly individuals in China and Russia were unable 
to participate because they did not have access to a computer and/or the internet. Selection bias also may have been 
introduced because respondents were not screened from a general representative population. However, this bias was 
minimized by applying quotas on selected representative criteria that were collected during Step 1 (eg, the acute lower 
back pain sufferers investigated during Step 2 were identified and profiled during Step 1 based on a national representa
tive sample). The risk of causality bias is considered to be low because participants were asked to self-report the causality 
of the activity(ies) associated with each pain episode by temporal association (ie, pain was absent before the activity and 
appeared during or after performing the activity). Participants also reported the effects of stopping or repeating the trigger 
activity on acute back pain (data not shown). Participant’s self-reported causality is consistent with prospective studies, in 
which up to 20% of all sports injuries involve an injury to the lower back, with repetitive or high-impact activities and 
weightlifting affecting the lower back and rotation of the torso affecting the lumbar and thoracic spine.17

In a recent series of articles by the Lancet Low Back Pain Working Group, leading back pain experts highlighted the 
need for worldwide health-care initiatives to improve recognition of the growing burden of lower back pain and develop 
more effective strategies for prevention, treatment, and self-management.1,2,18 Widespread misconceptions about back 
pain causes and prognoses exist in the general population and among HCPs, and many accepted “high-quality” models of 
care still recommend outdated, ineffective, or even harmful treatment strategies.2 Global or country-specific health-care 
initiatives could be used in conjunction with the World Health Organization European Region action plan for the 
prevention and control of noncommunicable diseases, which identifies the importance of comprehensive musculoskeletal 
health initiatives.2 A promising initiative in the US is the use of financial incentives and organization support for HCPs to 
reduce patients’ requirements for work disability. Strategies to improve implementation of guideline recommendations, 
clinical systems/pathways for lower back pain, compensation and disability policies, integration of health and occupa
tional interventions, as well as to change public beliefs and behaviors related to pain management are underway in 
Australia, Canada, Sweden, the Netherlands, Denmark, and the United Kingdom.18
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Conclusions
Across all 4 countries surveyed, everyday activities were the main self-reported causes of acute nonspecific back pain, 
followed by sport and leisure activities. The most common sporting activities identified as triggers of acute lower back 
pain among long-lasting acute lower back pain sufferers were gym workouts (all 4 countries), weightlifting (US and 
Russia), golf (US), badminton (China), and cycling (Germany). Results from these surveys may enable HCPs and other 
professionals (eg, sports trainers) to better understand lower back pain triggers, features, and patient/client treatment 
preferences. Furthermore, these findings may ignite interest in conducting research on the causes and characteristics of 
sports/activity-related back pain aimed to deepen our understanding of the causes and preventive measures for lower 
back pain. As such, public health initiatives could be undertaken to improve lower back pain education and prevention. 
Observed differences between participants across different countries in this study highlight the need to consider national 
and regional patient profiles when developing lower back pain prevention and treatment plans.
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