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Abstract

:

This study deals with how pain characteristics in conjunction with other factors affect quality of life (QoL) in a vulnerable primary care population. We recruited vulnerable older people (75+, n = 825) living in south-eastern Sweden. A postal questionnaire included pain aspects, QoL (EQ-5D-3L, RAND-36 physical functioning, attitudes toward own aging, and life satisfaction), functional status, social networks, and basic demographic information. Pain extent and localization was obtained by digitalization of pain drawings reported on standard body charts. Most respondents were experiencing pain longer than 3 months (88.8%). Pain frequency varied mostly between occasionally (33.8%) and every day (34.8%). A minority reported high pain intensity (13.6%). The lower back and lower legs were the most frequently reported pain locations (>25%). Multiple linear regression model revealed three characteristics of pain (intensity, frequency, and extent) remained inversely associated with the EQ-5D-3L index score (R2 = 0.57). Individually, each of these pain characteristics showed a negative impact on the other three dimensions of QoL (R2 = 0.23–0.59). Different features of pain had impact on different dimensions of QoL in this aging population. A global pain assessment is useful to facilitate individual treatment and rehabilitation strategies in primary care.
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1. Introduction


Pain is highly prevalent among older people. It is suggested that up to 93% of older people have some degree of pain [1]. This varies depending on the study population, methods applied, and pain definition used. The economic burden of pain for society and the health care system is unquestionably substantial [2,3]. In an aging population, a greater extent of pain is associated with several comorbidities and medication use [4], suggesting a potentially high cost of healthcare consumption, ultimately due to hospitalization. As the aging population continues to increase, it is reasonable to expect that the number of hospitalizations and health care spending for older adults will rise. A good understanding of prevention, pain management, and rehabilitation within primary care is therefore of great importance. The high prevalence of pain among elderly may lead to a false assumption that pain is normal in old age [5,6]. However, besides the awareness of pain existence, it is relevant to consider how the extent of pain impacts on disability and poor health [7]. Most studies sought to determine the extent of pain in older people by considering a general aging population [8,9,10], whereas only a few studies have examined pain characteristics among vulnerable or hospitalized patients (65 and over) [11,12]. Additionally, previous studies that evaluated vulnerable people over 80 years, described common pain locations but did not quantify the extent of pain (size of the painful area) [8,10,11]. To address the knowledge gap of pain characteristics in vulnerable older adults in primary care, this study investigates pain characteristics of people with a predicted high-risk for future hospitalization [13,14]. Since pain can be a significant cause of suffering and significantly affects quality of life (QoL) [15,16], we also wanted to examine the impact of pain on multi-dimensional aspects of QoL to provide knowledge and indications for targeted group-specific interventions in order to maintain, restore, or improve QoL of vulnerable older people. QoL and functional ability should be the first focus of the multi-professional team in primary care as well as in community care. Thus, the present study is also aimed at identifying which characteristics of pain are associated with different dimensions of QoL among the vulnerable older people. However, QoL covers different conceptualizations and there are no standard indicators of QoL. To select the relevant indicators with a focus on functional ability, we followed a biopsychosocial framework of pain and its consequences on QoL, including biological, physical, psychological, and social aspects.




2. Materials and Methods


2.1. Study Population


A detailed process description of patient involvement was published as a study protocol [13]. Briefly, a prospective cohort design considered all residents aged 75 and over in the county of Östergötland (n = 40,728) located in the southeast of Sweden during the period April–December 2017. Östergötland is the fourth largest county in Sweden with 460,000 inhabitants in total and includes both urban and rural areas. From 2016 to 2030, the proportion of older people (≥65 years old) is estimated to increase by 16%, and the proportion of the population 85 years old and older is expected to increase by 40% [17]. A case-finding algorithm (prediction for hospital care) was used to identify eligible persons within this population [14]. The sample size for the required study was calculated (n = 1600) based on an unpublished pilot study that showed 60% of the target population had one or more hospital admissions during a 12-month period. A postal questionnaire with an invitation letter was sent to the high-risk population of 1487 persons still alive when the study started. In cases of reduced autonomy due to mental disease or other reasons, close relatives or caregivers could participate and provide help with filling out the questionnaire.




2.2. Ethical Considerations


The study was approved by the regional ethical review board in Linköping (Dnr: 2016/347-31).




2.3. Measures


Data presented in the current study consist of the baseline data collected in the longitudinal study. The information was combined with life-course data on the person and family from Statistics Sweden (SCB). Listed below are the variables and instruments used in this study.



2.3.1. Sociodemographic Factors


Age (years), gender, marital status, living situation (living alone, together with partner, or with children), housing (own housing, sheltered accommodation, or nursing home), highest education (less than nine-years’ of schooling, nine-years of schooling, secondary school, or university/college) were included.




2.3.2. Pain Characteristics


Pain frequency. The respondents were asked to assess their pain frequency, with response options: 1 = “never”; 2 = “occasionally”; 3 = “once per day”; 4 = “several times per day”; and 5 = “constantly”. This variable was denoted as a 5-likert scale.



Pain duration. How long have you been suffering from pain (months)? This variable was denoted as pain duration. According to the current version of the International Classification of Diseases (ICD-11) developed by the International Association for the Study of Pain (IASP), longer than three months was categorized as chronic pain [18].



Pain intensity. Pain intensity over the preceding seven days was measured using visual analogue scale (VAS Pain–7d, 0 = no pain and 100 = worst imaginable pain) [19]. Mild pain was defined with VAS pain scores of 30 mm or below, moderate pain with scores from 31 to 69 mm, and severe pain with scores of 70 mm or more.



Pain extent. Quantification of pain extent was obtained from the pain drawings [20,21]. Respondents were asked to draw their pain on two body charts, showing a frontal and dorsal view of the body. Subsequently, all pain drawings were digitalized using a commercial scanner and stored on a PC. Each scanned image was scaled and aligned to a predefined size (1024 × 78 pixel) and the pain drawing was processed to place it in a separate layer with respect to the background body chart. Pain drawings were then processed to count the total number of pixels of the pain drawing in the frontal and dorsal body charts.



Topographic pain maps. The pain drawings were overlaid to generate topographic pain maps, with the purpose of illustrating the most frequent pain locations across the entire sample. Both dorsal and ventral views are presented using a color map to illustrate the percentage of the respondents experiencing pain for a given body region.




2.3.3. Functional Status


Use of assistive technology (AT). AT included both mobility and personal care devices, such as a wheelchair, walker, crutch, bath/shower technology, and adapted toilet [22]. Respondents could also choose “some others” if they used some other type of AT. Glasses, contact lenses, and hearing aids are extremely common devices in this age strata, so they were not counted. This variable was denoted as no use of AT/use any type of AT. The number of used AT for each respondent was also counted.



Physical activity. Respondents were asked about everyday physical activity and physical exercise during the last 6 months (see Supplemental Material). A four-point score (1 = inactivity, 2 = low activity, 3 = moderate activity, and 4 = high activity) was generated based on the combination of the results from the two questions [23].



Activities of daily living (ADL). ADL-staircase is an extended version of Katz’ ADL index that contains 10 activities including feeding, continence, transferring, going to the toilet, dressing, bathing, cooking, shopping, cleaning, and transportation [24]. Each activity has a three-graded scale of dependency (1 = independent, 2 = partly dependent, 3 = dependent). A total sum from 10–30 is calculated with a higher score indicating greater dependency. Good construct validity has been reported previously [25] and good internal consistency (Cronbach’s alpha of 0.89) was demonstrated in the present study.




2.3.4. Social Networks


Having relatives nearby. Do you have relatives who live nearby? (having relatives nearby; only having relatives in another city/county, not having relatives). This variable was dichotomized into having relatives nearby vs. not.



Number of close relationships. How many persons in your life do you have close relationship with? This variable was denoted as number of close relationships.



Loneliness and worries. Participants were asked about feelings of loneliness and worries, both with the same response options (1 = yes, very often, 2 = sometimes, 3 = seldom, and 4 = never). The two variables were denoted as 4-likert scales.




2.3.5. Quality of Life (QoL)


EQ-5D-3L. The EQ-5D-3L is a generic instrument that assesses health-related QoL (HRQoL) in terms of mobility, self-care, usual activities, pain/discomfort, and anxiety/depression [26,27]. Response alternatives are no problems, moderate problems, or extreme problems. Using the five dimensions, the instrument calculates an index (EQ5D-index) [27]. The reliability coefficient of the index in this study resulted in a Cronbach’s α of 0.71, which is an acceptable level of internal consistency.



RAND-36 physical functioning (RAND-36PF). RAND-36 is one of the generic profile HRQoL measures [28]. A subscale of the RAND-36 with 10 items was used to determine physical functioning (RAND-36PF); higher scores (range: 0–100) indicated better physical functioning. A high reliability (Cronbach’s α of 0.93) was estimated in the present study.



Attitudes about own aging (ATOA). Lawton defined ATOA as the “ability to strive appropriately, while still accepting the inevitable”. ATOA was measured by the subscale of the Philadelphia Geriatric Center Morale Scale (PGCMS-subscale) [29]. The subscale included five dichotomous items (yes/no) that captured the individual’s perception of the changes in his or her life and a subjective evaluation of those changes. According to the scoring instructions, each answer indicating positive ATOA was scored with one point and answers indicating negative ATOA were scored zero. A sum of scores ranged from 0 to 5, with higher scores indicating more positive ATOA. The Swedish version of PGCMS showed acceptable validity and feasibility among older people [30]. The reliability (Cronbach’s alpha of 0.63) in this study was low but acceptable.



Life satisfaction. Satisfaction with life scale (SWLS) is a global measure of satisfaction with life as an overall summation of a person’s life satisfaction [31]. We adopted a 5-point scale (1 = strongly disagree−5 = strongly agree) and a sum of total score ranging from 5 to 25 [31]. Higher scores indicated greater satisfaction with life. Reliability (Cronbach’s alpha of 0.84) was satisfactory.





2.4. Statistical Analysis


Analyses were performed using the statistical package IBM SPSS Statistics (version 26.0; IBM Inc., New York, NY, USA). All data are reported as mean and standard deviation (SD), median with interquartile range (IQR), or number with percentage based on the distribution of data. The topographic pain maps and pain location maps were presented to provide a detailed description of the somatic distribution of pain across the whole study population. Multiple linear regression (MLR) analyses were performed to estimate the impact of pain characteristics on different QoL dimensions. Together with pain characteristics, other variables such as sociodemographic factors, functional status, and social network were included in the MLR models using a stepwise method. Both R2 and Akaike information criterion (AIC) were observed for model selections since the stepwise method could lead to model overfitting (overestimation of R2) [32,33]. In the current regression analysis, AIC values were consistently the lowest at the last step of the model building in all the four models. Multicollinearity was assessed by examining tolerance and the variance inflation factor (VIF). We further examined collinearity among the categorical variables using the phi (Φ, Φ ≥ 0.30 indicating high correlation) [34]. Two variables, marital status and living situation, showed high correlations. We selected living situation as it had fewer missing data points compared to marital status. Living alone was treated as a reference variable, whilst living with partners and living with children were recoded into two separate binary variables (dummy coding). Model fit was assessed by examining the distribution of the standardized residuals. Normality of the residuals was evaluated using the Shapiro–Wilk test in combination with visualized Q-Q plots.



MLR analyses use listwise deletion to handle the missing cases. In case missing data could potentially lead to biased results, we also performed multiple imputation to handle the missing data as a comparison to the results based on “real completed cases” (see Supplementary Material).





3. Results


In total, 853 out of 1487 persons answered the questionnaire (response rate of 57%). The current study population was restricted to all the respondents who replied to one or more questions on pain characteristics (n = 825, response rate 55.5%). A flow chart was used to describe the participation, inclusion, and exclusion of this study (see Supplementary Material). About one-fifth of the study population (n = 179, 21.7%) received the help of others, of which 36 (4.4%) cases were reported only by their relatives or caregivers.



3.1. Participant Characteristics: Social Demographics, Functional Status, and Social Network


Sample characteristics are shown in Table 1. The overall mean age was 84.2 ± 5.6 years with almost equal representation of both genders. Nearly half of the respondents were living together with someone. Nine out of ten lived in their own house or apartment. A minority of this sample earned university or college education (16.6%).



Two-thirds of the respondents reported that they used at least one AT (median 1, IQR 0–3). The low median score of ADL-staircase suggested low ADL dependence. Physical activity level varied greatly among the respondents. Few were categorized as being highly physically active (7.1%) or with low activity (18.3%), and an approximately equal number of respondents were inactive or moderately active.



Most respondents in this study population had relatives living nearby (75.5%) and had close relationship with other people (99.5%). Almost every other respondent (48.2%) could count at least six important persons in their lives. However, one-third of all the respondents sometimes or often felt lonely and nearly 50% reported they sometimes or often felt worries about the future.




3.2. Pain Characteristics


Nearly equal proportions of the respondents had pain occasionally (33.8%) or daily (34.8%, Table 2). Just over one-tenth of the respondents (13.4%) reported constant pain, or severe pain (13.6%), and only a minority (9.7%) did not report pain. The median score of the VAS pain-7d was 40 mm (IQR 21–60), indicating moderate pain. Most respondents reported experiencing pain for more than 3 months (88.8%). The median pain extent was 1.93% with a limited variability in terms of size (IQR: 0.61–4.77).



Pain Location


Figure 1 shows the topographical pain maps, generated by superposition of all the pain drawings of the 825 patients, to highlight the areas where the largest number of patients reported pain. In the frontal view, the knees and lower legs are in green/yellow color, indicating about 120 patients reported pain in those regions, hands and shoulders are in cyan color, indicating about 60 patients reported pain in those regions. In the back view, the lower back (and in particular the area around the lumbar vertebrae) is in red color indicating about 180 patients reported pain in that area. The same data are represented in the body charts on the right (and the corresponding histograms). In this case, the entire region (e.g., head, left hand, right thigh, etc.) is colored according to the number of patients reporting pain in that area. Over 25% of the respondents reported pain in the lower back, and about 20% of patients reported pain in knees and lower legs.





3.3. QoL and MLR Models


The median or mean values of QoL dimensions are listed in Table 1. The respondents rated their HRQoL generally high (median EQ-5D index 0.66) but with a low level of physical functioning (median score of RAND-36PF, 35). A low median score of PGCMS-subscale indicates negative attitude towards one’s own aging. However, the mean score of SWLS was higher than an average score, suggesting high satisfaction with life.



Table 3 summarizes the MLR analysis results by each dimension of QoL. Three characteristics of pain, VAS Pain-7d (β = −0.003, 95% confidence interval (CI) = −0.004, −0.003, p < 0.001), pain frequency (β = −0.05, 95% CI = −0.08, −0.02, p < 0.01), and pain extent (β = −0.005, 95% CI = −0.01, −0.001, p < 0.01), were negatively and significantly associated with the EQ-5D index. In the other three MLR models, only one pain characteristic showed a significant impact on each QoL parameter. These significant associations remained in the models when missing cases were handled using multiple imputations (see Supplemental Material).



Together with pain characteristics, several sociodemographic factors also contributed to the MLR models significantly. Moreover, all the functional status variables showed significant effects on RAND-36PF and that physical activity level was positively related to the PGCMS-subscale and SWLS. Higher frequency of feeling lonely or worried for the future significantly decreased all the scores of QoL dimensions apart from the RAND-36PF.





4. Discussion


This study presents an overview of pain characteristics in a vulnerable aging primary care population at high risk of future hospitalization. Using pain drawings to quantify pain location and extent, we identified a high prevalence of pain in the lower back, knees, and lower legs in this population. These findings suggested a high prevalence of underlying musculoskeletal disorders such as low back pain and osteoarthritis. Both specific (pathological changes such as muscle and joint strain, disc degeneration or prolapse, osteoarthritic and osteoporotic bone disease, and inflammatory spinal disease) and non-specific low back pain (the anatomic factors causing back pain do not fully explain existing pain symptoms) are common in older adults [35,36]. Similarly, the high prevalence of pain in the lower legs likely reflects the high prevalence of osteoarthritis in those over 80 [37]. According to Global Burden of Disease (GBD) estimates, these two disorders were among the most burdensome disorders for older adults [37]. Several characteristics of pain showed a negative impact on different dimensions of QoL. Our results are in accordance with the findings that pain in older people can have a negative influence on QoL in many ways, such as a general health disturbance, deterioration of physical functioning, negative attitude towards aging, and reduced life satisfaction [16,38,39].



Older people are expected to be a heterogenous group, and their pain characteristics were no exception. The descriptive data showed the variations of pain frequency, severity, and extent in the study population. This is the first study as far as we know to report pain extent in those over 80. Compared to other populations such as middle age populations with chronic low back pain, neck pain, or hip osteoarthritis, pain was relatively locally distributed with only a few individuals demonstrating widespread pain [20,40,41]. Although pain contributes to frailty onset and progression, it does not necessarily need to be constant, severe, or widespread pain. It should be noted that pain of a long-lasting duration (persistent or chronic pain) was particularly common in this vulnerable group at risk for hospitalization, with a much higher percentage compared to the general aging population [4,42]. This observation is supported by other studies that indicate that chronic pain is a common health issue for vulnerable older people at risk for multiple adverse health outcomes [9,43].



QoL is a broad, multi-dimensional concept. In this study, different instruments were used to measure QoL to enhance the understanding of QoL in this group and its associated factors. The EQ-5D index as an overall HRQoL was influenced by most pain features, underlying the important role of pain characteristics in HRQoL estimation. We also found that features of pain had different impacts on other specific QoL dimensions. In terms of physical functioning, pain intensity had the strongest impact. This finding was also reported in some other studies considering general aging populations [44,45]. Two other features of pain, namely pain extent and pain frequency, were negatively associated with psychological dimensions of QoL (attitude towards own aging and life satisfaction). This finding discourages the belief that pain is normal in old age [5,6]. Among patients with chronic pain, pain extent can be associated with the presence of psychological distress [21,40,46]. Collectively, these results reveal the necessity of a global assessment of pain in vulnerable older people. Further research is encouraged to explore the causal relationship between features of pain and QoL. Interestingly, pain duration did not affect any dimension of QoL in this population. One possible explanation is that chronic pain was extremely common (prevalence of 89%) in this special population. In the literature, among the frail patients aged 60 or older, the estimated prevalence of chronic pain was between 45–75% [9]. One early study on pain prevalence in the general Swedish population demonstrated that pain prevalence is likely to increase with the arrival of the 1940s generation to the oldest age groups [47].



Besides pain, sociodemographics, functional status, and social network showed impact on QoL. For example, advancing age was positively related to life satisfaction, in line with other studies [48,49]. This observation could be explained by wisdom increasing with age, which is defined as having “expert knowledge in the fundamental pragmatics of life”, the tendency towards reflection on one’s own behavior and that of others, and exhibiting kindness and empathy rather than egotism [50]. In addition, living situation and having relatives nearby were positively related to life satisfaction. Living alone as well as a bad family function are known to have a negative impact on QoL [51,52]. Expectedly, variables on functional status were significantly related to HRQoL of the physical functioning dimension (Rand-36PF). Psychosocial experience such as frequency of feeling lonely and worried contributed strongly to the psychological dimensions of QoL (PGCMS-subscale and SWLS). This was also found in other studies of older people with vulnerability or frailty [53,54]. This fact must be considered when planning for interventions in pain rehabilitation as well.



Strengths and Limitations


To best of our knowledge, using a contemporary method, this is the first study to quantify the location and extent of pain in a population with a high proportion of older people aged 80 and over. One strength of the study was the pain drawing analysis, which provided topographic maps of pain distribution for the whole study sample. When analyzing the pain drawings to estimate pain extent and location, the software eliminated estimation errors (for example, the software is a deterministic system in which no randomness is involved) that potentially occur with visual-subjective scoring methods [20]. As applied in other pain studies, the software quantifies pain extent so that this feature can be analyzed statistically [21,55]. However, a limitation of this approach is the requirement of cognitive capacity; older people with severe impaired cognitive function might not be capable of providing a valid pain drawing. The bias should be considered as a minority of the questionnaire responses were from close relatives or caregivers due to reduced autonomy of our participants.



Our study explored the associations of different features of pain and different dimensions of QoL in older people over 75 at high-risk of future hospitalization. In comparison, previous studies considered general aging populations or hospitalized patients (65 and over) [8,9,10,11,12]. However, some other valuable information, such as specific diagnosis of pain-related diseases and medications, were not collected in this questionnaire. The study population was selected based on the predictive model that was generated by several predictors including 32 diagnostic codes of morbidities. These morbidities correspond to unplanned admission to hospital other than for pain-related diseases. Moreover, our cross-sectional analysis did not uncover any causation. This is planned for a future study. A follow-up study measuring changes of pain could validate the relationship observed from our data as well as investigate whether the intervention had any effects on pain and QoL.



Response bias is a further possible limitation. Based on the registered data from SCB, there was no age difference between the non-respondents and respondents, but a slightly higher proportion of women than men (54.7% vs. 45.3%, p = 0.009) were among the non-respondents. Among the respondents, it seems that the percentage of people with pain was much higher than reported in studies on frail older people or hospitalized older adults [9,12]. The representation of this study population did not cover the older people with severe cognition impairment, since questions on pain evaluation required enough cognitive capacity to answer. We also suspect that respondents who completed all the questions on pain characteristics did so because they were more likely to have concerns about pain. To handle the excluded cases in listwise deletion and retain all available information from the respondents, we also performed a multiple imputation statistical approach (see Supplemental Material). The similar significance of regression estimates suggests a minimal influence of the missing values.





5. Conclusions


This study demonstrated that in this vulnerable older primary care population, chronic pain is common and most often located in the lower back, knees, and lower legs. Different features of pain may impact on different dimensions of QoL, when accounting for sociodemographic factors, functional status, and social network. For vulnerable older people, a global assessment of pain, rather than focusing only on pain intensity, is beneficial to gain a broad understanding of the influence of pain on QoL and is useful in tailoring both individual and group-specific treatment and rehabilitation. Future studies should focus on how the intervention has affected pain and QoL.








Supplementary Materials


The following are available online at https://www.mdpi.com/1660-4601/18/3/958/s1, File 1; Physical activity measures and multiple imputation statistical method. File 2; Table S1. Physical activity level generated by two questions, Table S2. Missing cases in each variable, Table S3. Association between quality of life and pain characteristics. File 3; Figure S1. Flowchart outlining the inclusion of participants for this study.





Author Contributions


Conceptualization, H.-J.D., M.M.J., and A.P.; methodology, H.-J.D., M.M.J., M.B., and D.F.; formal analysis, H.-J.D., M.B., D.F., C.C., and A.F.; investigation, M.M.J. and A.P.; data curation, H.-J.D. and M.M.J.; writing—original draft preparation, H.-J.D. and M.M.J.; writing—review and editing, H.-J.D. and M.M.J.; visualization, H.-J.D., M.B., D.F., C.C., and A.F.; project administration, M.M.J. and A.P.; funding acquisition, M.M.J., A.P., and H.-J.D. All authors have read and agreed to the published version of the manuscript.




Funding


The research was funded by the County Council of Östergötland and Linköping University from the strategic research fund for ‘Health Care and Welfare’ [Grant number 2016186–14].




Institutional Review Board Statement


The study was conducted according to the guidelines of the Declaration of Helsinki and approved by the regional ethical review board in Linköping (Dnr: 2016/347-31).




Informed Consent Statement


Informed consent was obtained from all subjects involved in the study.




Data Availability Statement


Data are available from the corresponding author on reasonable request.




Acknowledgments


We acknowledge and thank the respondents. We also thank Johan Lyth, statistician at Region Östergötland, for his statistical consultation.




Conflicts of Interest


The authors declare no conflict of interest.




References


	



Abdulla, A.; Adams, N.; Bone, M.; Elliott, A.M.; Gaffin, J.; Jones, D.; Knaggs, R.; Martin, D.; Sampson, L.; Schofield, P.; et al. Guidance on the management of pain in older people. Age Ageing 2013, 42 (Suppl. 1), i1–57. [Google Scholar] [CrossRef]

	



Disease, G.B.D.; Injury, I.; Prevalence, C. Global, regional, and national incidence, prevalence, and years lived with disability for 354 diseases and injuries for 195 countries and territories, 1990–2017: A systematic analysis for the Global Burden of Disease Study 2017. Lancet 2018, 392, 1789–1858. [Google Scholar] [CrossRef]

	



Henschke, N.; Kamper, S.J.; Maher, C.G. The Epidemiology and Economic Consequences of Pain. Mayo Clin. Proc. 2015, 90, 139–147. [Google Scholar] [CrossRef]

	



Dragioti, E.; Larsson, B.; Bernfort, L.; Levin, L.A.; Gerdle, B. Prevalence of different pain categories based on pain spreading on the bodies of older adults in Sweden: A descriptive-level and multilevel association with demographics, comorbidities, medications, and certain lifestyle factors (PainS65+). J. Pain Res. 2016, 9, 1131–1141. [Google Scholar] [CrossRef]

	



Roy, R. Chronic Pain Loss and Suffering; Univerversity of Toronto Press: Toronto, ON, Canada, 2004; p. 27. [Google Scholar]

	



Schofield, P. The Assessment of Pain in Older People: UK National Guidelines. Age Ageing 2018, 47, i1–i22. [Google Scholar] [CrossRef]

	



Croft, P. The question is not “have you got it”? But “how much of it have you got”? Pain 2009, 141, 6–7. [Google Scholar] [CrossRef]

	



Dragioti, E.; Larsson, B.; Bernfort, L.; Levin, L.A.; Gerdle, B. A cross-sectional study of factors associated with the number of anatomical pain sites in an actual elderly general population: Results from the PainS65+ cohort. J. Pain Res. 2017, 10, 2009–2019. [Google Scholar] [CrossRef]

	



Otones Reyes, P.; Garcia Perea, E.; Pedraz Marcos, A. Chronic Pain and Frailty in Community-Dwelling Older Adults: A Systematic Review. Pain Manag. Nurs. Off. J. Am. Soc. Pain Manag. Nurses 2019, 20, 309–315. [Google Scholar] [CrossRef]

	



Miro, J.; Paredes, S.; Rull, M.; Queral, R.; Miralles, R.; Nieto, R.; Huguet, A.; Baos, J. Pain in older adults: A prevalence study in the Mediterranean region of Catalonia. Eur. J. Pain (Lond. Engl.) 2007, 11, 83–92. [Google Scholar] [CrossRef]

	



Deng, L.X.; Patel, K.; Miaskowski, C.; Maravilla, I.; Schear, S.; Garrigues, S.; Thompson, N.; Auerbach, A.D.; Ritchie, C.S. Prevalence and Characteristics of Moderate to Severe Pain among Hospitalized Older Adults. J. Am. Geriatr. Soc. 2018, 66, 1744–1751. [Google Scholar] [CrossRef] [PubMed]

	



Corsi, N.; Roberto, A.; Cortesi, L.; Nobili, A.; Mannucci, P.M.; Corli, O.; Investigators, R. Prevalence, characteristics and treatment of chronic pain in elderly patients hospitalized in internal medicine wards. Eur. J. Intern. Med. 2018, 55, 35–39. [Google Scholar] [CrossRef] [PubMed]

	



Marcusson, J.; Nord, M.; Johansson, M.M.; Alwin, J.; Levin, L.A.; Dannapfel, P.; Thomas, K.; Poksinska, B.; Sverker, A.; Olaison, A.; et al. Proactive healthcare for frail elderly persons: Study protocol for a prospective controlled primary care intervention in Sweden. BMJ Open 2019, 9, e027847. [Google Scholar] [CrossRef] [PubMed]

	



Marcusson, J.; Nord, M.; Dong, H.J.; Lyth, J. Clinically useful prediction of hospital admissions in an older population. BMC Geriatr. 2020, 20, 95. [Google Scholar] [CrossRef]

	



Andrews, J.S.; Cenzer, I.S.; Yelin, E.; Covinsky, K.E. Pain as a risk factor for disability or death. J. Am. Geriatr. Soc. 2013, 61, 583–589. [Google Scholar] [CrossRef] [PubMed]

	



O’Sullivan, K.; Kennedy, N.; Purtill, H.; Hannigan, A. Understanding pain among older persons: Part 1—The development of novel pain profiles and their association with disability and quality of life. Age Ageing 2017, 46, 46–51. [Google Scholar] [CrossRef]

	



Östsam. Östgötarnas Åldrande 2010–2030 [Ageing of the Population in the County of Östergötland]; Östsam: Linköping, Sweden, 2012. [Google Scholar]

	



Treede, R.-D.; Rief, W.; Barke, A.; Aziz, Q.; Bennett, M.I.; Benoliel, R.; Cohen, M.; Evers, S.; Finnerup, N.B.; First, M.B.; et al. Chronic pain as a symptom or a disease: The IASP Classification of Chronic Pain for the International Classification of Diseases (ICD-11). Pain 2019, 160, 19–27. [Google Scholar] [CrossRef]

	



Carlsson, A.M. Assessment of chronic pain. I. Aspects of the reliability and validity of the visual analogue scale. Pain 1983, 16, 87–101. [Google Scholar] [CrossRef]

	



Barbero, M.; Moresi, F.; Leoni, D.; Gatti, R.; Egloff, M.; Falla, D. Test-retest reliability of pain extent and pain location using a novel method for pain drawing analysis. Eur. J. Pain (Lond. Engl.) 2015, 19, 1129–1138. [Google Scholar] [CrossRef]

	



Falla, D.; Peolsson, A.; Peterson, G.; Ludvigsson, M.L.; Soldini, E.; Schneebeli, A.; Barbero, M. Perceived pain extent is associated with disability, depression and self-efficacy in individuals with whiplash-associated disorders. Eur. J. Pain 2016, 20, 1490–1501. [Google Scholar] [CrossRef]

	



Lofqvist, C.; Nygren, C.; Szeman, Z.; Iwarsson, S. Assistive devices among very old people in five European countries. Scand. J. Occup. Ther. 2005, 12, 181–192. [Google Scholar] [CrossRef]

	



Leijon, M.E.; Stark-Ekman, D.; Nilsen, P.; Ekberg, K.; Walter, L.; Ståhle, A.; Bendtsen, P. Is there a demand for physical activity interventions provided by the health care sector? Findings from a population survey. BMC Public Health 2010, 10, 34. [Google Scholar] [CrossRef]

	



Sonn, U.; Asberg, K.H. Assessment of activities of daily living in the elderly. A study of a population of 76-year-olds in Gothenburg, Sweden. Scand. J. Rehabil. Med. 1991, 23, 193–202. [Google Scholar] [PubMed]

	



Sonn, U. Longitudinal studies of dependence in daily life activities among elderly persons. Scand. J. Rehabil. Med. Suppl. 1996, 34, 1–35. [Google Scholar] [PubMed]

	



The EuroQol Group. EuroQol—A new facility for the measurement of health-related quality of life. Health Policy (Amst. Neth.) 1990, 16, 199–208. [Google Scholar] [CrossRef]

	



Dolan, P. Modeling valuations for EuroQol health states. Med. Care 1997, 35, 1095–1108. [Google Scholar] [CrossRef]

	



Hays, R.D.; Morales, L.S. The RAND-36 measure of health-related quality of life. Ann. Med. 2001, 33, 350–357. [Google Scholar] [CrossRef]

	



Lawton, M.P. The Philadelphia Geriatric Center Morale Scale: A revision. J. Gerontol. 1975, 30, 85–89. [Google Scholar] [CrossRef]

	



Niklasson, J.; Conradsson, M.; Hornsten, C.; Nyqvist, F.; Padyab, M.; Nygren, B.; Olofsson, B.; Lovheim, H.; Gustafson, Y. Psychometric properties and feasibility of the Swedish version of the Philadelphia Geriatric Center Morale Scale. Qual. Life Res. Int. J. Qual. Life Asp. Treat. Care Rehabil. 2015, 24, 2795–2805. [Google Scholar] [CrossRef]

	



Kobau, R.; Sniezek, J.; Zack, M.M.; Lucas, R.E.; Burns, A. Well-Being Assessment: An Evaluation of Well-Being Scales for Public Health and Population Estimates of Well-Being among US Adults. Appl. Psychol. Health Well-Being 2010, 2, 272–297. [Google Scholar] [CrossRef]

	



Smith, G. Step away from stepwise. J. Big Data 2018, 5, 32. [Google Scholar] [CrossRef]

	



Chowdhury, M.Z.I.; Turin, T.C. Variable selection strategies and its importance in clinical prediction modelling. Fam. Med. Community Health 2020, 8, e000262. [Google Scholar] [CrossRef] [PubMed]

	



Fleiss, J.L.; Levin, B.; Paik, M.C. Statistical Methods for Rates and Proportions, 3rd ed.; Wiley-Interscience: Hoboken, NJ, USA, 2003. [Google Scholar] [CrossRef]

	



Wettstein, M.; Eich, W.; Bieber, C.; Tesarz, J. Pain Intensity, Disability, and Quality of Life in Patients with Chronic Low Back Pain: Does Age Matter? Pain Med. 2018, 20, 464–475. [Google Scholar] [CrossRef] [PubMed]

	



Prince, M.J.; Wu, F.; Guo, Y.; Gutierrez Robledo, L.M.; O’Donnell, M.; Sullivan, R.; Yusuf, S. The burden of disease in older people and implications for health policy and practice. Lancet 2015, 385, 549–562. [Google Scholar] [CrossRef]

	



Clark, P.; Denova-Gutierrez, E.; Razo, C.; Rios-Blancas, M.J.; Lozano, R. The burden of musculoskeletal disorders in Mexico at national and state level, 1990-2016: Estimates from the global burden of disease study 2016. Osteoporos. Int. 2018, 29, 2745–2760. [Google Scholar] [CrossRef] [PubMed]

	



Van Blijswijk, S.C.E.; Chan, O.Y.A.; van Houwelingen, A.H.; Gussekloo, J.; den Elzen, W.P.J.; Blom, J.W. Self-Reported Hindering Health Complaints of Community-Dwelling Older Persons: A Cross-Sectional Study. PLoS ONE 2015, 10, e0142416. [Google Scholar] [CrossRef]

	



Karadag Arli, S.; Bakan, A.B.; Varol, E.; Aslan, G. Investigation of pain and life satisfaction in older adults. Geriatr. Gerontol. Int. 2018, 18, 5–11. [Google Scholar] [CrossRef]

	



Ris, I.; Barbero, M.; Falla, D.; Larsen, M.H.; Kraft, M.N.; Søgaard, K.; Juul-Kristensen, B. Pain extent is more strongly associated with disability, psychological factors, and neck muscle function in people with non-traumatic versus traumatic chronic neck pain: A cross sectional study. Eur. J. Phys. Rehabil. Med. 2019, 55, 71–78. [Google Scholar] [CrossRef]

	



Willett, M.J.; Siebertz, M.; Petzke, F.; Erlenwein, J.; Rushton, A.; Soldini, E.; Barbero, M.; Falla, D. The Extent of Pain Is Associated With Signs of Central Sensitization in Patients With Hip Osteoarthritis. Pain Pract. Off. J. World Inst. Pain 2020, 20, 277–288. [Google Scholar] [CrossRef]

	



McCarthy, L.H.; Bigal, M.E.; Katz, M.; Derby, C.; Lipton, R.B. Chronic pain and obesity in elderly people: Results from the Einstein aging study. J. Am. Geriatr. Soc. 2009, 57, 115–119. [Google Scholar] [CrossRef]

	



Guerriero, F.; Reid, M.C. Linking Persistent Pain and Frailty in Older Adults. Pain Med. 2020, 21, 61–66. [Google Scholar] [CrossRef]

	



Patel, K.; Turk, D. (131) Evaluation of pain intensity ratings among older adults with and without dementia: Findings from the National Health and Aging Trends Study. J. Pain 2016, 17, S8. [Google Scholar] [CrossRef]

	



Stamm, T.A.; Pieber, K.; Crevenna, R.; Dorner, T.E. Impairment in the activities of daily living in older adults with and without osteoporosis, osteoarthritis and chronic back pain: A secondary analysis of population-based health survey data. BMC Musculoskelet. Disord. 2016, 17, 139. [Google Scholar] [CrossRef] [PubMed]

	



Abbott, J.H.; Foster, M.; Hamilton, L.; Ravenwood, M.; Tan, N. Validity of pain drawings for predicting psychological status outcome in patients with recurrent or chronic low back pain. J. Man. Manip. Ther. 2015, 23, 12–19. [Google Scholar] [CrossRef] [PubMed]

	



Ahacic, K.; Kareholt, I. Prevalence of musculoskeletal pain in the general Swedish population from 1968 to 2002: Age, period, and cohort patterns. Pain 2010, 151, 206–214. [Google Scholar] [CrossRef]

	



Yang, Y. Social Inequalities in Happiness in the United States, 1972 to 2004: An Age-Period-Cohort Analysis. Am. Sociol. Rev. 2008, 73, 204–226. [Google Scholar] [CrossRef]

	



Stone, A.A.; Schwartz, J.E.; Broderick, J.E.; Deaton, A. A snapshot of the age distribution of psychological well-being in the United States. Proc. Natl. Acad. Sci. USA 2010, 107, 9985. [Google Scholar] [CrossRef]

	



Ardelt, M. Wisdom and life satisfaction in old age. J. Gerontol. B Psychol. Sci. Soc. Sci. 1997, 52B, P15–P27. [Google Scholar] [CrossRef]

	



Jakobsson, U.; Hallberg, I.R. Loneliness, fear, and quality of life among elderly in Sweden: A gender perspective. Aging Clin. Exp. Res. 2005, 17, 494–501. [Google Scholar] [CrossRef]

	



Lu, C.; Yuan, L.; Lin, W.; Zhou, Y.; Pan, S. Depression and resilience mediates the effect of family function on quality of life of the elderly. Arch. Gerontol. Geriatr. 2017, 71, 34–42. [Google Scholar] [CrossRef]

	



Andreasen, J.; Lund, H.; Aadahl, M.; Sørensen, E.E. The experience of daily life of acutely admitted frail elderly patients one week after discharge from the hospital. Int. J. Qual. Stud. Health Well-Being 2015, 10, 27370. [Google Scholar] [CrossRef]

	



Borg, C.; Hallberg, I.R.; Blomqvist, K. Life satisfaction among older people (65+) with reduced self-care capacity: The relationship to social, health and financial aspects. J. Clin. Nurs. 2006, 15, 607–618. [Google Scholar] [CrossRef] [PubMed]

	



Cruder, C.; Falla, D.; Mangili, F.; Azzimonti, L.; Araujo, L.S.; Williamon, A.; Barbero, M. Profiling the Location and Extent of Musicians’ Pain Using Digital Pain Drawings. Pain Pract. 2018, 18, 53–66. [Google Scholar] [CrossRef] [PubMed]








[image: Ijerph 18 00958 g001 550] 





Figure 1. Topographic pain maps, on the left side, have been generated to highlight the most frequently reported pain locations for both the dorsal and ventral views. The color grid indicates the number of individuals that reported pain in that specific area. Red and yellow colors represent the most frequently reported areas of pain. Pain location maps, on the right side, indicate the number of persons who reported pain in a particular anatomical region. The regions of the body have been color coded as displayed on the left side of the column chart. The presence of the pain in a body region was confirmed when at least 10% of the body region area (corresponding to the number of pixels being greater than 60) was covered in the pain chart. 
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Table 1. Sociodemographics, physical functions, social network, and quality of life.
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	Total, n (%)
	Range





	Age (years), mean ± SD
	84.2 ± 5.6
	75–104



	Gender, male, n (%)
	430 (52.1)
	



	Marital status (n = 814), n (%)
	
	



	Married/co-habited
	399 (49.2)
	



	Unmarried/widow/widower
	412 (50.8)
	



	Living situation (n = 814), n (%)
	
	



	Living alone
	413 (50.7)
	



	Living with partners
	389 (47.2)
	



	Living with children
	12 (1.5)
	



	Housing, n (%)
	
	



	Own house/apartment
	750 (91.9)
	



	Sheltered accommodation/nursing home
	66 (8.1)
	



	Education levels (n = 797), n (%)
	
	



	Less than 9 years of school
	341 (42.8)
	



	9 years of school
	79 (9.9)
	



	Secondary school
	245 (30.7)
	



	University/college
	132 (16.6)
	



	Use any type of assistive technology, n (%)
	549 (68.5)
	



	Number of assistive technologies (n = 801), median (IQR)
	1 (0–3)
	0–6



	ADL-staircase score (n = 807), median (IQR)
	13 (11–17)
	10–30



	Physical activity (n = 579) a, median (IQR)
	2 (1–3)
	1–4



	Inactivity, n (%)
	214 (37)
	



	Low activity, n (%)
	106 (18.3)
	



	Moderate activity, n (%)
	218 (37.7)
	



	High activity, n (%)
	41 (7.1)
	



	Having relatives nearby (n = 803), n (%)
	623 (75.5)
	



	Number of close relationships (n = 766), median (IQR)
	6 (3–10)
	0–67



	None
	4 (0.5)
	



	1–2
	132 (16)
	



	3–5
	232 (28.1)
	



	≥6
	398 (48.2)
	



	Frequency of feeling lonely (n = 720) a, median (IQR)
	3 (2–4)
	1–4



	No, never/wish to be self, n (%)
	280 (33.9)
	



	Yes, seldom, n (%)
	168 (20.4)
	



	Yes, sometimes, n (%)
	200 (24.2)
	



	Yes, often, n (%)
	72 (8.7)
	



	Frequency of feeling worried (n = 725) a
	3 (2–4)
	1–4



	No, never, n (%)
	183 (25.2)
	



	Yes, seldom, n (%), n (%)
	196 (27)
	



	Yes, sometimes, n (%)
	258 (35.6)
	



	Yes, often, n (%)
	88 (12.1)
	



	EQ-5D index (n = 755), median (IQR)
	0.66 (0.36–0.73)
	−0.594–1



	RAND-36 physical functioning (n = 802), median (IQR)
	35 (15–60)
	0–100



	PGCMS-subscale (n = 745), median (IQR)
	1 (0–2)
	0–5



	SWLS scale (n = 657), mean ± SD
	16.8 ± 4.5
	5–25







a 4-likert scale. SD: standard deviation; IQR: interquartile range; ADL: activities of daily living; PF: physical functioning; PGCMS: Philadelphia Geriatric Center Morale Scale; SWLS: Satisfaction with life scale.
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Table 2. Pain characteristics.
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	Total, n (%)
	Min–Max





	Pain frequency (n = 782)
	
	



	Never
	76 (9.7)
	



	Occasionally
	264 (33.8)
	



	Everyday
	272 (34.8)
	



	Several times per day
	65 (8.3)
	



	Constant
	105 (13.4)
	



	Pain duration (n = 562), months, median (IQR)
	17 (9–36)
	0–99



	Less than three months
	63 (11.2)
	



	Three months or longer
	499 (88.8)
	



	Pain intensity (n = 704), VAS pain-7d, median (IQR)
	40 (21–61)
	0–100



	0–30, none to mild pain
	276 (33.5)
	



	31–69, moderate pain
	316 (38.3)
	



	70–100, severe pain
	112 (13.6)
	



	Pain extent (n = 825), percentage, median (IQR)
	1.93 (0.61–4.77)
	0–64.40







IQR: interquartile range; VAS: visual analog scale.
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Table 3. Multiple linear regression models of quality of life.
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DV

	
EQ-5D Index

	
RAND-36PF

	
PGCMS-Subscale

	
SWLS




	
IV






	
VAS pain-7d

	
−0.003 (0.001) c

	
−0.19 (0.05) a

	
EXCL

	
EXCL




	
Pain frequency

	
−0.05(0.02) b

	
EXCL

	
EXCL

	
−0.59 (0.25) a




	
Pain extent

	
−0.005 (0.002) b

	
EXCL

	
−0.03 (0.01) b

	
EXCL




	
Age

	
EXCL

	
EXCL

	
EXCL

	
0.15 (0.05) b




	
Gender (reference: male)

	
EXCL

	
−5.71 (2.27) a

	
EXCL

	
EXCL




	
Education level

	
EXCL

	
EXCL

	
0.14 (0.06) a

	
EXCL




	
Living situation (reference: living alone)

	

	

	

	




	
Living with partners

	
EXCL

	
EXCL

	
EXCL

	
1.62 (0.68) a




	
Living with children

	
EXCL

	
EXCL

	
EXCL

	
EXCL




	
Number of used assistive technologies

	
EXCL

	
−3.61 (1.11) b

	
EXCL

	
EXCL




	
Physical activity level

	
EXCL

	
8.83 (1.22) c

	
0.25 (0.07) c

	
1.16 (0.26) c




	
ADL-staircase

	
−0.03 (0.003) c

	
−2.01 (0.31) c

	
EXCL

	
EXCL




	
Having relatives nearby

	
EXCL

	
EXCL

	
EXCL

	
2.13 (0.62) b




	
Frequency of feeling lonely

	
−0.05 (0.01) b

	
EXCL

	
-0.20 (0.07) b

	
−0.72 (0.33) a




	
Frequency of feeling worried

	
−0.06 (0.01) c

	
EXCL

	
−0.33 (0.075) c

	
−0.85 (0.28) b




	
Constant

	
1.48 (0.06) c

	
70.15 (6.17) c

	
1.68 (0.30) c

	
4.90 (4.45)




	
R2

	
0.57

	
0.59

	
0.23

	
0.30








ap < 0.05, b p < 0.01, c p < 0.001. Coefficients (standard error). Excluded variables in all the models: pain duration, housing (own housing vs. nursing home), and number of close relationships. IV: independent variables; DV: dependent variables; EXCL: excluded from the model with stepwise selection; VAS: visual analog scale. PGCMS: Philadelphia Geriatric Center Morale Scale; SWLS: Satisfaction with life scale.
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