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Background: Several studies have illustrated that multisite pain is more frequent than single 

pain site, and it is associated with an array of negative consequences. However, there is limited 

knowledge available about the potential factors associated with multisite pain in the elderly 

general population.

Objective: This cross-sectional study examines whether the number of anatomical pain sites 

(APSs) is related to sociodemographic and health-related factors in older adults including oldest-

old ages using a new method (APSs) to assess the location of pain on the body.

Materials and methods: The sample came from the PainS65+ cohort, which included 6,611 

older individuals (mean age = 76.0 years; standard deviation [SD] = 7.4) residing in southeastern 

Sweden. All the participants completed and returned a postal survey that measured sociode-

mographic data, total annual income, pain intensity and frequency, general well-being, and 

quality of life. The number of pain sites (NPS) was marked on a body manikin of 45 sections, 

and a total of 23 APSs were then calculated. Univariable and multivariable models of regression 

analysis were performed.

Results: Approximately 39% of the respondents had at least two painful sites. The results of 

the regression analysis showed an independent association between the APSs and the age group 

of 75–79 years, women, married, high pain intensity and frequency, and low well-being and 

quality of life, after adjustments for consumption of analgesics and comorbidities. The strongest 

association was observed for the higher frequency of pain.

Conclusion: Our results suggest that APSs are highly prevalent with strong relationships 

with various sociodemographic and health-related factors and concur well with the notion that 

multisite pain is a potential indicator of increased pain severity and impaired quality of life in 

the elderly. Our comprehensive method of calculating the number of sites could be an essential 

part of the clinical presentation, assessment, and treatment of multisite pain.

Keywords: pain spread, multisite pain, quality of life, well-being, elderly

Introduction
Pain is one of the most serious health concerns worldwide.1–4 Several studies have 

demonstrated an increasing pain prevalence, which in turn leads to a substantial 

accumulative global health and economic burden.1,2,5–8 In addition, a recent study 

determined that pain is one of the leading reasons of global years lived with disability.1 

Therefore, it is reasonable to adopt the notion that as life expectancy increases, the 

impact of pain-related disability will increase.1,8 Hence, pinpointing factors associated 
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with pain in older adults is indispensable for optimal pain 

clinical assessment, management, and treatment.

Currently, a paradigm shift in our understanding of pain 

has taken place. Pain is now regarded as a continuum of 

“spreadness” from single pain site to multisite pain,3,7,9–15 

and there are no natural cutoff points between localized and 

widespread pain.11 It is increasingly evident that the existence 

of multisite pain is more frequent than the existence of the 

single pain site.3,7,11,16,17 Almost 60% of the individuals aged 

≥65 years reported multisite pain;16 similar figures have been 

estimated in younger ages.7 Recently, it has been found that 

the manifestation of multisite pain increases four times the 

likelihood of health care consumption, sickness absence, 

and restricted work.7 Further evidence persistently demon-

strates that multisite pain is one of the central components of 

pain-related disability.6,8,14,15,18–21 Principally, in patients aged 

≥50 years, several studies highlight the strong association of 

multisite pain with an array of adverse consequences such 

as sleep problems,22,23 mental14,22,24,25 and physical comor-

bidities,9,22,24 poor psychical functioning,14,15,26 complaints 

on cognitive performance,27 low quality of life and well-

being,21,28 and greater risk of falls and impaired balance.8,16,29 

The functional consequences of pain depend on the number 

of painful sites on the body – the more spreading of pain, the 

lower psychical and social functionality.7,8,10,22 Results from a 

Norwegian study of multisite pain showed a linear relation-

ship between several demographic characteristics, lifestyle, 

and health-related factors and the number of pain sites (NPS) 

in a general population, ranging from 24 to 86 years old.11 

We have recently shown that female sex, pain duration, pain 

interference, anxiety, and insomnia are significantly related 

to the increase in the NPS in adult patients with chronic pain 

referred to a multidisciplinary pain center.30

Given the likely repercussions of multisite pain, more 

emphasis should be given to this research area with respect 

to older adults for two methodological reasons. First, the 

epidemiological evidence in relation to the prevalence and 

the potential factors of multisite pain in actual older adults 

is rather sparse. Most of these studies have merged adults 

and older adults,6,9,11,12,14,15,20–22,28,31,32 and to the best our 

knowledge, only a few of those studies included either solely 

elderly subjects (≥65 years) or old-old (i.e., 75–84 years) and 

oldest-old subjects (i.e., aged ≥85 years).8,24–26 Kamaleri et 

al,12 for example, excluded the oldest-old-age group from 

the analysis due to small sample size. Second, most of the 

studies only include 7–10 NPS based on the distribution 

of pain location on the body,7,10,11,17,33,34 a practice that may 

facilitate the methodological procedure but probably leads 

to an underestimation of the definite NPS, thus the burden of 

the pain. From a clinical point of view, pain can be present 

in four separate anatomical sections in an upper extremity 

(i.e., hand, forearm, upper arm, and shoulder) or in only one 

section (e.g., hand) or in a combination of these sections 

(e.g., hand and upper arm). This categorization means that 

in the first case, four pain sites can be calculated, and in the 

other cases, one to three pain sites can be calculated. As a 

result, the definition of an upper extremity as one pain site 

regardless of the anatomical section of pain may constitute a 

methodological flaw in the research area of the multisite pain. 

As Croft35 pointed out, the clinical question should not only 

include whether pain exists but also how much pain exists in 

the whole body. To address this need, this study investigated 

the prevalence of the number of anatomical pain sites (APSs) 

in a community sample of an actual aging population. This 

study also examines whether various sociodemographic 

characteristics and health-related factors are associated with 

the NPS based on a precise calculation of the anatomical 

distribution of pain on the body.

Materials and methods
Study design and sample
This cross-sectional study is a part of a health survey of a 

random sample of 10,000 older adults (defined as ≥65 years) 

residing in southeastern Sweden.24,36 A postal questionnaire 

was conducted between October 2012 and January 2013, 

and the data were collected by Statistics Sweden (SCB). 

Surveys were completed and returned by 6,739 individuals, 

with a response rate of 67.3%. Of these respondents, 128 

were excluded because of missing data, so the final sample 

size was composed of 6,611 individuals (final response rate: 

66.1%). The study was approved by the Regional Ethics 

Research Committee in Linköping, Sweden (Dnr: 2012/154-

31). Patients’ informed consent was assumed through the 

completion and the return of the postal surveys.

Measurements
The NPS and the number of APSs
All the respondents marked their painful sites for the previ-

ous 7 days on a body manikin divided into 45 sections on 

the front and on the back (Figure 1).37 These sections were 

calculated and denoted as the NPS, ranging from 0 to 45. In 

a next step, based on these 45 sections, 23 APSs were deter-

mined and labeled as the number of APSs, ranging from 0 to 

23 (Figure 2). High values indicated higher spreading of pain. 

An APS was defined as pain equally marked on the front and 

back of the manikin (e.g., knee, shoulder, and arm) or at least 

on one of them. In addition, our assessment considered, for 

example, that an upper extremity comprises four anatomical 
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Pain frequency
The pain frequency was assessed by a single question: “How 

often did you have pain during the previous 7 days?” The 

available answer options were 1) seldom, 2) sometimes, 3) 

often, or 4) always/nearly always.

Psychological well-being and distress
The General Well-being Schedule (GWBS) was used to 

capture individual’s subjective feelings of psychological 

well-being and distress. As developed by Fazio,39 the GWBS 

measures psychological well-being and distress over a month. 

GWBS consists of 18 items, and the first 14 items use a 

6-point rating scale (ranging from 0 to 5), and the remain-

ing four items use an 11-point rating scale (ranging from 

0 to10). According to the scoring instructions, the items 1, 

3, 6, 7, 9, 11, 13, 15, and 16 are reverse scored. The instru-

ment yields a total score ranging from 0 to 110 with interval 

0–60 reflecting severe distress, 61–72 moderate distress, and 

Figure 1 Body manikins used to define the 45 pain sites in the front and the back
Notes: Reproduced from Margolis RB, Tait RC, Krause SJ. A rating system for use 
with patient pain drawings. Pain. 1986;24(1):57–65. Available from: https://insights.
ovid.com/pubmed?pmid=2937007. Promotional and commercial use of the material 
in print, digital or mobile device format is prohibited without the permission from 
the publisher Wolters Kluwer. Please contact healthpermission@wolterskluwer.
com for further information.53.
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Figure 2 Preshaded manikins used to define the 23 APSs; each area of the same 
color corresponds to the same APS in the front and the back of the body.
Notes: Foot right (area 21 or 45 or both); foot left (area 22 or 44 or both); lower 
leg right (area 19 or 43 or both); lower leg left (area 20 or 42 or both); thigh right 
(area 17 or 41 or both); thigh left (area 18 or 40 or both); hand right (area 10 or 
33 or both); hand left (area 11 or 32 or both); forearm right (area 8 or 31 or both); 
forearm left (area 9 or 30 or both); upper arm right (area 6 or 29 or both); upper 
arm left (area 7 or 28 or both); shoulder right (area 4 or 27 or both); shoulder left 
(area 5 or 26 or both); neck/throat (area 3 or 25 or both); head right (area 1 or 24 
or both); head left (area 2 or 23 or both); stomach (area 14 or 15 or both); chest 
(area 12 or 13 or both); gluteal (area 38 or 39 or both); low back (area 36 or 37 
or both); upper back (34 or 35 or both); genitals (area 16). Adapted from Margolis 
RB, Tait RC, Krause SJ. A rating system for use with patient pain drawings. Pain. 
1986;24(1):57–65. Available from: https://insights.ovid.com/pubmed?pmid=2937007. 
Promotional and commercial use of the material in print, digital or mobile device 
format is prohibited without the permission from the publisher Wolters Kluwer. 
Please contact healthpermission@wolterskluwer.com for further information.53

Abbreviation: APSs, anatomical pain sites.
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sites according to the distribution of sections on the manikin 

(i.e., hand, forearm, upper arm, and shoulder). This span of 

APSs constitutes the most pain possible to experience within 

an extremity. Hence, we localized pain to 23 body regions as 

follows: foot right, foot left, lower leg right, lower leg left, 

thigh right, thigh left, hand right, hand left, forearm right, 

forearm left, upper arm right, upper arm left, shoulder right, 

shoulder left, neck/throat, head right, head left, stomach, 

chest, gluteal, low back, upper back, and genitals (Figure 2).

Sociodemographic features
We assessed basic sociodemographic information includ-

ing age, sex, civil status, educational level, and income. 

Age was categorized into the following age groups: 65–69, 

70–74, 75–79, 80–84, and 85 years and above. Civil status 

was categorized as follows: single, married, divorced, and 

widowed. Educational level was classified into the following 

three groups: elementary school, secondary school (upper 

secondary or vocational), and university. The total annual 

income was assessed using Euro prices (2012).

Pain intensity
Pain intensity over the preceding 7 days was assessed using 

an 11-point numeric rating scale (NRS7d), ranging from 0 

(no pain) to 10 (worst imaginable pain).38
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73–110 positive well-being. The instrument has provided 

good internal consistency, test–retest reliability, and validity.39 

The instrument can further be divided into six subscales: 1) 

GWBS – general health: items 10, 15; possible range: 0–15; 

2) GWBS – anxiety: items 2, 5, 8, 16; possible range: 0–25; 

3) GWBS – depression: items 4, 12, 18; possible range: 0–20; 

4) GWBS – positive well-being: items 1, 6, 11; possible 

range: 0–15; 5) GWBS – self-control: items 3, 7, 13; pos-

sible range: 0–15; and 6) GWBS – vitality: items 9, 14, 17; 

possible range: 0–20.40 This study presents the results only 

for the total score treated as continuous variable.

Health-related quality of life
The health-related quality of life was measured using the Euro 

Quality of Life Vertical Visual Analog Scale (EQ-5D-VAS). 

The EQ-5D-VAS measures the respondent’s self-rated health 

on a vertical visual analog scale ranging from 0 to 100, where 

0 represents the “worst imaginable health state” and 100 

represents the “best imaginable health state.”40

Overall life satisfaction
The overall life satisfaction was measured by a single ques-

tion: “Overall, how satisfied are you with your life as a whole 

these days?” The responses were recorded using an 11-point 

numeric rating scale with end points 0 (very dissatisfied) and 

10 (very satisfied).

Confounding factors
The questionnaire also contained questions on potential 

confounding factors, such as consumption of prescribed and 

non-prescribed analgesics during the previous 7 days (no; 

yes, but occasionally; yes, on several occasions but not daily; 

and yes, daily) and the presence of current comorbidities. 

Comorbidities were measured using a self-reported ques-

tionnaire covering 12 physical and psychological disorders/

conditions over the previous 2 weeks (i.e., traumatic injuries, 

rheumatoid arthritis and osteoarthritis, cardiovascular dis-

orders, pulmonary disorders, depressive disorders, anxiety 

disorders, gastrointestinal disorders, disorders of the central 

nervous system, urogenital disorders, skin disorders, tumors 

and cancer, and metabolic disorders) with yes/no responses.24 

These responses were further calculated, and a total number 

of comorbidities were determined, ranging from 0 to 12. High 

values indicate higher multicomorbidity.

Statistical analysis
The statistics were performed using the statistical package 

IBM SPSS Statistics (version 23.0; IBM Corporation, Armonk, 

NY, USA). In all tests, a p-value of ≤0.05 (two-tailed) was 

considered significant. Distributions and descriptive statistics 

were examined for all variables. Continuous data are reported 

as the mean and standard deviation (SD), and the categorical 

data are represented as n (%). The parametric independent Stu-

dent’s t-test was used to examine possible bivariate differences 

between the APSs and sex. Multiple linear regression (MLR) 

analysis was used to regress the APSs (dependent variable) 

using the following explanatory factors: age groups (reference 

category: 65–69), females (reference category: males), civil 

status (reference category: single), education (reference cat-

egory: elementary school), annual income, pain intensity, pain 

frequency (reference category: seldom), total score of GWBS, 

EQ-5D-VAS, and overall life satisfaction. Multicollinearity was 

assessed by examining the variance of inflation factor (VIF). A 

value of 10 has been recommended as the maximum accepted 

level of VIF.41 In general, lower levels of VIF are desirable, as 

higher levels of VIF are known to affect adversely the results 

associated with a multiple regression analysis.41 We presented 

three models: a univariable model with each explanatory fac-

tor one at a time (model 1); a multivariable unadjusted model 

with all the significant explanatory factors derived from the 

univariable model, in one model, simultaneously controlled 

for (model 2); and a model with all the significant explanatory 

factors derived from the univariable model adjusted for the 

consumption of analgesics and total number of comorbidities 

(model 3). However, the same MLR models were performed 

to regress the NPS (0–45 sites), and the results of both linear 

regression analyses were compared.

Results
Descriptive characteristics of the sample
Table 1 summarizes the sociodemographic features and all 

the examined variables. Details of the response rate and the 

general characteristics of the sample have been described 

elsewhere.36 Briefly, there were 3,057 males (46%) and 3,554 

females (54%). The mean age of the total sample was 76 years 

(SD = 7.4). Women were older than men (p < 0.001). Most of 

the respondents were married (57%) with elementary educa-

tion (52%). The mean pain intensity was 4.5 (SD = 2.3), and 

most of the respondents reported pain often (35%). The mean 

values for the total GWBS, EQ-5D-VAS, and the overall life 

satisfaction were generally high. Most of the respondents 

consumed analgesics (63%) on various occasions, and the 

mean total number of comorbidities was two (SD = 1.5).

Prevalence of the number of APSs, APS 
location, and sex differences
As listed in Table 1, the mean number of APSs was 1.9 (SD 

= 2.8).  Figure 3 shows the distribution of the prevalence of 
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APS reported for the previous 7 days in the total sample and 

between the two sexes categorized into 0, 1, and 2 for the 

23 pain sites: 54% of the males reported zero painful sites 

compared to 44% of the females (p < 0.001). Approximately 

13% of the respondents reported pain at one pain site (12.9% 

males, 12.4% females), and nearly 39% reported pain at two 

or more sites (32.9% males, 43.5% females). The distribution 

of the location of APSs is presented in Table 2. The most 

common anatomical painful sites (combined for lower and 

upper extremities) were the lower extremities, upper extremi-

ties, the gluteal area, and the low back (72%, 45%, 13%, and 

14%, respectively). Females reported significantly higher 

proportions of pain in almost all anatomical pain regions 

compared to males (p < 0.001), whereas males reported 

significantly higher proportions of pain only in the genitals 

(p < 0.01; Figure 4).

Univariable analysis of the relationship 
between the number of APSs and the 
examined variables
The results derived from the univariable regression analysis 

are presented in Table 3. A significant association between all 

the examined variables and the APSs (with the exception of 

education) was observed. Thus, education was not introduced 

into the multivariable models. Finally, only the age group of 

75–79 years was also significantly associated with the APSs.

Multivariable analysis of the relationship 
between the APSs and the examined 
variables
Table 3 demonstrates the results of the multivariable regres-

sion analysis. No serious problem of multicollinearity was 

observed; the mean VIF was <2 for all exploratory variables 

in both multivariable models.

Female sex (p < 0.001), being married (p < 0.001), pain 

intensity (p < 0.001), and pain frequency (all p < 0.001) were 

positively associated with the APSs, while the age groups of 

80–84 and ≥85 years (p < 0.01), total GWBS (p < 0.001), 

and EQ-5D-VAS (p < 0.001) were negatively associated 

with the APSs (Table 3, multivariable model 1). The model 

explained 20% of the total variance (R2 = 0.20, p < 0.001). 

Adjustments for consumption of analgesics and the total 

number of comorbidities did not alter the strength and the 

number of the observed associations (Table 3, multivariable 

model 2). However, in the adjusted model, the negative asso-

ciation between the age groups of 80–84 and ≥85 years and 

NPS disappeared, while a positive association between the 

age group of 75–79 years and APSs emerged (as in univari-

able model). The observed univariable association between 

income, overall life satisfaction, and APSs was not retained in 

any of the multivariable models. In addition, we performed the 

same analysis with the old definition of NPS as the dependent 

variable (Table S1). The results did not support any significant 

association between the NPS and all the examined variables.

Discussion
In the current cross-sectional study, we examined the associa-

tions between the number of APSs, sociodemographic fea-

Table 1 Distribution of sociodemographic characteristics and all 
studied variables in the whole sample (n = 6,611)a

Variables; mean (±SD), unless otherwise 
stated

Value

Age (n, %) (years)
65–69 1,957 (29.6)
70–74 1,442 (21.8)
75–79 1,333 (20.2)
80–84 1,068 (16.1)
≥85 811 (12.3)

Sex (n, %)
Male 3,057 (46.2)
Female 3,554 (53.8)

Civil status (n, %)
Single 366 (5.5)
Married 3,769 (57.0)
Divorced 977 (14.8)
Widowed 1,499 (22.7)

Education (n, %)
High school (secondary) 3,335 (52.3)
Upper secondary or vocational training 1,647 (25.8)
University 1,394 (21.9)

Total annual income (Euros) 2,4352 (±18,730)
NPS 5.0 (±4.9)
APS 1.9 (±2.8)
NRS7d 4.5 (±2.3)
Pain frequency (n, %)

Seldom 343 (9.2)
Sometimes 1,057 (28.3)
Often 1,303 (34.9)
Always/near always 1,031 (27.6)

Total GWBS 82.1 (±18.2)
EQ-5D-VAS 70.71 (±22.20)
Overall life satisfaction 7.3 (±2.2)
Consumption of painkillers (n, %)

No 1,528 (37.1)
Yes, but only occasionally 1,028 (25.0)
Yes, on several occasions but not every day 585 (14.2)
Yes, daily 978 (23.7)

Total number of comorbidities 1.9 (±1.5)

Note: aSome of these results have also been reported in the study by Bernfort 
et al.36

Abbreviations: APS, anatomical pain site; GWBS, General Well-Being Schedule; 
NPS, number of pain sites; SD, standard deviation; EQ-5D-VAS, the Euro Quality 
of Life Vertical Visual Analog Scale; NRS7d, pain intensity for the previous 7 days 
measured by numeric rating scale.
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tures, and health-related factors in a large sample of general 

population of older individuals including old-old and oldest-

old ages. Using a new measurement tool (APS), we found a 

relatively high prevalence of multisite pain; more than one-

third of the respondents noted pain in at least two pain sites. 

In the age group of 70–74 years, being a woman, married, 

higher pain intensity and frequency, and low well-being and 

quality of life were independently associated with the increase 

in the APSs. Our results are in accordance with the findings 

that patients with more generalized pain, such as those with 

widespread pain or fibromyalgia, report higher pain intensity 

and worse quality of life than those with no widespread pain 

or fibromyalgia.24,42,43 Our results also indicate that counting 

only the NPS without considering the anatomical location 

of pain may have minimal clinical and practical value in the 

assessment of the burden of pain and its consequences.

Our study provides additional support for the prevalence 

of multisite pain on the body as previously illustrated in 

various epidemiological studies not focused only on older 

adults,3,10,11,16,17,20,28 although we found a lower percentage 

compared to those studies.11,21,26 We estimated that 39% of 

older individuals had at least two painful sites compared to 

13% who reported pain at one pain site, a finding relatively 

compatible with a Norwegian population-based study, which 

Figure 3 Distributions of the number of APSs categorized into 0, 1, 2, to 23 pain sites in males, females, and the total sample.
Notes: The y-axis represents the proportions of respondents (%). The x-axis represents the number of APSs categorized into 0, 1, 2 to 23 pain sites.
Abbreviation: APSs, anatomical pain sites.
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Table 2 The total number of APSs and the location of the 
APSs in the whole sample

Number  
of APSs

n % Location  
of APSs

n %

0 3,227 48.8 Foot right 770 11.6
1 835 12.6 Foot left 743 11.2
2 750 11.3 Lower leg right 948 14.3
3 504 7.6 Lower leg left 913 13.8
4 385 5.8 Thigh right 713 10.7
5 254 3.8 Thigh left 677 10.2
6 204 3.1 Hand right 632 9.5
7 132 2.0 Hand left 583 8.8
8 97 1.5 Forearm right 210 3.1
9 61 0.9 Forearm left 185 2.7
10 44 0.7 Upper arm right 303 4.5
11 30 0.5 Upper arm left 270 4.1
12 16 0.2 Shoulder right 782 11.8
13 17 0.3 Shoulder left 691 10.4
14 11 0.2 Neck/throat 724 10.9
15 16 0.2 Head right 268 4.1
16 4 0.1 Head left 252 3.8
17 10 0.2 Stomach 309 4.6
18 5 0.1 Chest 159 2.4
19 2 0.0 Gluteal 833 12.6
20 4 0.1 Low back 912 13.7
21 0 0.0 Upper back 231 3.4
22 0 0.0 Genitals 110 1.7
23 3 0.0

Abbreviation: APSs, anatomical pain sites.
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Figure 4 Distributions of the location of the APSs in males and females.
Notes: The y-axis represents the proportions of respondents (%). The x-axis represents the anatomical pain sites for both sexes.
Abbreviation: APSs, anatomical pain sites.
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found that 53% of individuals aged 24–76 years reported 

multisite pain analogized to 17% who reported single pain 

site.10 A large population study from the UK also verified a 

high prevalence of multisite pain in persons aged ≥50 years; 

approximately 66% of the respondents reported pain at more 

than two sites.21 Despite the prevalence of differences, our 

results (Figure 3) agree well with the notion that the occur-

rence of multisite pain is more common than the occurrence 

of single site pain3,7,10,11,14,16,17,20 and confirms as well as 

updates our previous findings on the prevalence of spreading 

of pain in older adults.24 In our study, pain was most frequent 

in the lower extremities, a finding that previous reports have 

also observed.28 Other studies have reported that pain is 

most prevalent in the neck and in the back.3,34 Nonetheless, 

it is important to note that the variation in the NPS in our 

study in contrast to the other studies may well account for 

inconsistencies of several findings. Thus, we assessed three 

pain sites in the lower extremities instead of one site, which 

is the method used in some other studies.3,34 Although the 

majority of studies used the same pain measurement (i.e., 

body manikin), deviations in the examined total NPS based 

on the anatomical regions have been used.7,10,11,17,33,34

The regression analysis confirms that the increase in the 

number of APSs was more likely to be associated with female 

sex.11,12,20,24 A recent meta-analysis found that female-to-male 

prevalence ratios of widespread pain ranged from 1.06 to 

4.80 in the general population.44 However, the association of 

multisite pain with the other sociodemographic features is 

still under consideration. Consistent with previous research 

on spreading of pain in the elderly,45,46 we found a positive 

association of the increase in the number of APSs with the 

middle 70s; however, other studies have found a negative 

association with advancing age.21,32,44 This difference might 

be because older people with possibly impaired health status 

including multisite pain were either dead, hospitalized, or 

otherwise unable to answer the questionnaire at the time of 

study. As with Kamaleri et al,11 we found that the increase 

in the number of APSs is more likely to occur in married 

individuals compared to single ones. A possible explanation 

could include physical demands related to housekeeping 

activities contributing to pain in married older adults. Emerg-

ing evidence also advocates that multisite pain is strongly 

related to high physical demands/workload in female popu-

lations.47,48 We did not observe any significant association 

between multisite pain and educational level, a finding that 

contradicts earlier findings.12,37 Unlike other research, we did 

not confirm the association between the number of APSs and 

income.34,49,50 Generally, these observed discrepancies across 

studies are difficult to interpret and methodological variations 

with regard to participants/samples and pain site definitions, 

age range, data analysis, and perhaps geo-linguistic–cultural 

differences may be responsible.44

Not surprisingly, pain characteristics such as pain inten-

sity and pain frequency were positively associated with the 

increase in the number of APSs. Thus, higher pain intensity 

and more frequent pain reflected greater spreading of pain on 
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the body in our general population of old-old and oldest-old 

individuals. These results are supported by previous studies 

that have shown stronger relationships between multisite pain 

and/or spreading of pain, pain intensity, and pain frequency 

than other factors.17,25,37,51 The results also emphasize that 

pain intensity, frequency, and the amount of APSs should 

be considered important parts of the underlying concept of 

the pain experience. Such relationships, however, warrant 

further research for solid interpretations in terms of causative 

relation. Furthermore, our results confirmed the definite and 

important relationship of the increase in the number of APSs 

with impaired well-being and health-related quality of life. 

Indeed, several reports provide evidence that multisite and/

or spreading of pain are potential markers of a worse/bad   

health-related quality of life.5,11,17,21,28,31,36,37,52 Emerging data 

show that not only the conditions of multisite pain such 

as osteoarthritis, rheumatoid arthritis, and fibromyalgia 

syndrome31 but also pain conditions without any specific 

diagnosis11 are associated with the worst health-related 

quality of life levels. However, in our study, we found a 

relatively low association between general well-being, qual-

ity of life, and the number of APSs compared with other 

findings.5,11,17,21,28,31,36,37,52 This difference might be due to the 

fact that our sample reported well-preserved levels of both 

well-being and quality of life in comparison to other general 

populations including older adults.21 In addition, as previ-

ously described, our sample was recruited from the general 

population and may represent a less impaired pain population.

Table 3 Results of regression analyses: cross-sectional associations of the factors associated with the number of APSs

Variables Univariable model§ Multivariable model 1¤  
(R2 = 20%; p < 0.001)

Multivariable model 2§§  
(R2 = 21%; p < 0.001)

Regression 
coefficients  
(B)

95% CI p-value Regression 
coefficients  
(B)

95% CI p-value Regression 
coefficients  
(B)

95% CI p-value

Age (years)
65–69 (reference category) – – – – – – – – –
70–74 0.07 -0.11, 0.27 0.410 -0.03 -0.30, 0.23 0.795 -0.05 -0.39, 0.28 0.755
75–79 0.20 0.01, 0.40 0.037  0.06 -0.21, 0.34 0.653 0.72 0.08, 1.36 0.025
80–84 -0.07 -0.28, 0.12 0.452 -0.49 -0.81, -0.16 0.003 -0.10 -0.83, 0.62 0.781

≥85 -0.09 -0.32, 0.12 0.397 -0.56 -0.94, -0.19 0.003 -0.03 -0.88, 0.80 0.931
Sex 

Male (reference category) – – – – – – – – –
Female 0.77 0.63, 0.90 <0.001 0.58 0.37, 0.79 <0.001 0.69 0.37, 1.01 <0.001

Civil status 
Single (reference category) – – – – – – – – –
Married 0.32 0.02, 0.62 0.031  0.78 0.35, 1.22 <0.001 1.00 0.42, 1.58 0.001
Divorced 0.20 0.01, 0.40 0.040 -0.02 -0.29, 0.25 0.874 0.03 -0.36, 0.43 0.874
Widowed 0.14 -0.01, 0.31 0.081 -0.13 -0.39, 0.13 0.337 -0.32 -0.79, 0.14 0.177

Education 
Secondary (reference 
category)

– – – – – – – – –

Upper secondary or 
vocational training 

0.04 -0.12, 0.20 0.628 – – – – – –

University -0.15 -0.33, 0.01 0.076 – – – – – –
Total annual income -0.01 -0.00, -9.17 <0.001 8.67 -5.51, 7.24 0.790 2.96 -4.57, 0.01 0.441
NRS7d 0.43 0.39, 0.47 <0.001 0.13 0.07, 0.18 <0.001 0.16 0.06, 0.23 <0.001
Pain frequency 

Seldom (reference category) – – – – – – – – –
Sometimes 1.77 1.43, 2.11 <0.001 1.18 0.74, 1.61 <0.001 1.09 0.44, 1.75 0.001
Often 2.99 2.66, 3.33 <0.001 1.92 1.47, 2.38 <0.001 1.91 1.23, 2.59 <0.001
Always/nearly always 4.05 3.71, 4.39 0.003 2.78 2.29, 3.27 <0.001 2.51 1.78, 3.24 <0.001

Total GWBS -0.05 -0.05, -0.04 <0.001 -0.02 -0.02, -0.01 <0.001 -0.02 -0.03, -0.01 <0.001
EQ-5D-VAS -0.05 -0.04, -0.03 <0.001 -0.02 -0.02, -0.01 <0.001 -0.02 -0.02, -0.01 0.001
Overall life satisfaction -0.27 -0.30, -0.24 <0.001 0.02 -0.04, 0.08 0.513 0.04 -0.04, 0.14 0.306

Notes: §Each independent factor one at a time. ¤Unadjusted multivariable analysis of all significant factors derived from univariable analysis together in one model, simultaneously 
controlled for. §§Multivariable analysis of the associations of multivariable model 1 adjusted for consumption of analgesics and the total number of comorbidities. Significant 
p-values are given in bold.
Abbreviations: APSs, anatomical pain sites; NRS7d, pain intensity for the previous 7 days measured by numeric rating scale; EQ-5D-VAS, the Euro Quality of Life Vertical 
Visual Analog Scale; B, unstandardized regression coefficients; R2, multiple correlation coefficient squared; CI, confidence interval; GWBS, General Well-Being Schedule.
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Strength and limitations
This is one of the few studies that examines the association 

between APSs, sociodemographic factors, and health-related 

factors within a large and representative population cohort of 

actual older-aged adults. Another strength is the assessment 

of an appropriate number of APSs along with the relatively 

high response rate. However, when we applied the same MLR 

models to regress the old measurement of NPS (0–45 sites), 

no significant associations were observed. Several potential 

shortcomings need to be considered. The most important 

limitations relate to the cross-sectional study design, reversed 

causation of the results, and the use of a postal survey rather 

than a clinical assessment. In addition, we did not control 

for certain lifestyle factors such as smoking, alcohol intake, 

and physical activity. However, in a previous cross-sectional 

study from the same cohort, we did not confirm any associa-

tion between spreading of pain and these lifestyle factors.24 

Finally, our study did not assess the spatial distribution of 

pain – i.e., pain in anatomical regions that are related to each 

other (e.g., neck, shoulder, and low back).

Conclusion
Our data provide satisfactory evidence that research and 

clinical agenda should focus on the concept of multisite pain 

rather than on the pain affecting one body site if the intent 

is to promote healthy aging without pain-related disability. 

Multisite or spreading of pain is a very common condition, 

affecting almost half of the general elderly population. Pain 

intensity and frequency are positively related to the increase 

in the number of APSs, indicating that these pain aspects 

should be routinely addressed in the clinical assessment of 

pain and especially in the case of multisite pain. The results of 

this study also show a negative relationship between health-

related quality of life and the number of APSs; the results 

were similar for both GWBS and EQ-5D-VAS. On these 

grounds, we can conclude that therapeutic strategies for pain 

should consider these associations, and our comprehensive 

method of calculating the number of sites (i.e., the use of the 

APSs) could be an essential way of considering the clinical 

management of widespread pain in the elderly. However, 

further longitudinal research on this topic is required.
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Table S1 Results of regression analyses: cross-sectional associations of the factors associated with the NPS (0–45)

Variables Univariable model§ Multivariable model 1¤  
(R2 = 0.01; p = 0.598)

Multivariable model 2§§  
(R2 = 0.02; p = 0.608)

Regression 
coefficients  
(B)

95% CI p-value Regression 
coefficients  
(B)

95% CI p-value Regression 
coefficients  
(B)

95% CI p-value

Age (years)
65–69 (reference category)
70–74 –0.27 –0.73, 0.18 0.242 –0.55 –1.28, 0.18 0.141 –0.43 –1.37, 0.49 0.356 
75–79 –0.11 –0.58, 0.36 0.646 –0.64 –1.43, 0.13 0.106 –1.32 –3.00, 0.36 0.125
80–84 –0.69 –1.20, –0.18 0.007 –1.15 –2.05, –0.26 0.011 –1.48 –3.55 0.58 0.161
≥85 –0.48 –1.05, 0.08 0.095 –0.90 –1.96, 0.14 0.092 –1.34 –3.65, 0.95 0.250

Sex 
Male (reference category)
Female 0.06 –0.26, 0.40 0.682 –0.54 –1.14, 0.05 0.076 –0.85 –1.75, 0.03 0.061

Civil status 
Single (reference category)
Married 0.20 –0.51, 0.92 0.578 –0.28 –1.51, 0.94 0.650 –0.13 –1.78, 1.52 0.877
Divorced 0.13 –0.34, 0.61 0.581 –0.06 –0.81, 0.68 0.866 0.05 –1.02, 1.13 0.917
Widowed –0.05 –0.47, 0.35 0.783 0.09 –0.63, 0.83 0.797 0.08 –1.22, 1.40 0.898

Education 
Secondary (reference category)
Upper secondary or vocational 
training 

–0.01 –0.40, 0.38 0.962 –0.03 –0.65, 0.58 0.906 –0.37 –1.32, 0.58 0.443

University –0.38 –0.81, 0.05 0.085 –0.49 –1.19, 0.21 0.171 –0.27 –1.37, 0.82 0.622
Total annual income –3.81 –0.01, 7.80 0.520 –0.00 –0.00, 9.64 0.266 –0.00 –0.00, 0.82 0.166
NRS7d –0.01 –0.10, 0.09 0.931 –0.02 –0.17, 0.12 0.753 0.12 –0.10, 0.35 0.282

Pain frequency 
Seldom (reference category)
Sometimes 0.15 –0.72, 1.02 0.732 0.18 –1.04, 1.41 0.769 1.02 –0.77, 2.82 0.262
Often 0.38 –0.47, 1.23 0.382 0.40 –0.86, 1.68 0.531 0.82 –1.04, 2.69 0.385
Always/nearly always –0.17 –1.05, 0.70 0.703 –0.12 –1.50, 1.25 0.861 0.07 –1.93, 2.07 0.945

Total GWBS –0.01 –0.01, 0.01 0.265 –0.00 –0.02, 0.01 0.632 0.00 –0.03, 0.03 0.984
EQ-5D-VAS 0.01 0.00, 0.01 0.047 0.00 –0.01, 0.01 0.775 0.01 –0.00, 0.03 0.241
Overall life satisfaction 0.01 –0.05, 0.09 0.669 –0.01 –0.19, 0.16 0.849 –0.07 –0.35, 0.19 0.590

Notes: §Each independent factor one at a time. ¤Unadjusted multivariable analysis of all factors together in one model, simultaneously controlled for. §§Multivariable analysis 
of the associations of multivariable model 1 adjusted for consumption of analgesics and the total number of comorbidities. Significant p-values are given in bold.
Abbreviations: CI, confidence interval; EQ-5D-VAS, the Euro Quality of Life Vertical Visual Analog Scale; NRS7d, Pain intensity for the previous 7 days measured by 
numeric rating scale; B, unstandardized regression coefficients; R2, multiple correlation coefficient squared; GWBS, General Well-Being Schedule; NPS, number of pain sites.
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