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a b s t r a c t 

Background: Physical activity’s established health benefits include pain control, yet there is no consensus 

on the required dosage according to the literature. 

Aim: To test the influence of exercise on perceived health in patients whose daily activities are limited 

due to pain. Besides, analyze the possible moderating effect of age and find a formula for exercise dosage 

based on the perceived level of health. 

Methods: Cross-sectional study based on the 2017 Spanish National Health Survey with 4,123 participants 

reporting activity limitations in their daily activities due to pain. The International Physical Activity Ques- 

tionnaire (short version) was used to calculate energy expenditure. Data included age, sex, leisure-time 

physical activity, sitting time, pain-related impairments, pain medication, and perceived health. Mediation 

regression analysis was conducted using the SPSS PROCESS 4.0 macro. 

Results: Results indicate a decline in perceived health with age. The relationship between exercise (en- 

ergy expenditure) and perceived health was highly significant (d = -0.224, p < 0.001). Age moderated the 

association between pain and energy expenditure up to 75.61 years (0.1568, p = 0.05) and between energy 

expenditure and perceived health up to 75.74 years (-0.289, p = 0.05), but this effect diminished after- 

wards. A formula was developed to estimate energy expenditure based on the desired level of health. 

Conclusions: The perception of health in people who are limited in their daily activities due to pain (mod- 

erate to very much) is mediated by the amount of physical activity they perform. Besides, this perception 

is moderated by age, up to 76 years. 

© 2023 The Authors. Published by Elsevier Inc. on behalf of American Society for Pain Management 

Nursing. 

This is an open access article under the CC BY-NC-ND license 

( http://creativecommons.org/licenses/by-nc-nd/4.0/ ) 

 

 

 

 

 

 

 

 

 

Since British epidemiologist, Morris et al. (1953) , discovered in

the 1950s that London bus drivers were more at risk of cardiovas-

cular disease because they sat all day than bus conductors, who

were constantly on the move, studies promulgating the beneficial

effects of physical activity on health have been growing steadily to
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the point where it could be argued that physical activity saves lives

( Saint-Maurice et al., 2022 ). 

Nevertheless, the beneficial effects of physical exercise on

health can be approached from more specific perspectives, such

as, for example, that of pain. It is estimated that in Spain, chronic

pain affects approximately 18% of the population (one point below

the European average), with a moderate to severe intensity in 12%

of cases ( Caramés-Álvarez & Navarro-Ribero, 2016 ). This matter

represents an economic cost of approximately 2.5% of the Gross

Domestic Product ( Torralba et al., 2014 ). This economic cost is
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Figure 1. Proposed model. METs = Metabolic Equivalents; Pain = limitation of daily 

activities due to pain. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

related to the severity of the problem and is used as a point

of comparison to other health problems and conditions. There-

fore, therapeutic approaches, such as exercise, can help alleviate

patients and health resources. 

Naugle et al. (2012) , concluded that exercise decreased exper-

imentally induced pain moderately to highly but could not de-

termine the optimal dose. A systematic review and meta-analysis

by Booth et al. (2017) also highlighted the usefulness of exer-

cise in managing chronic musculoskeletal pain using a biopsy-

chosocial approach and the difficulty of dosing. Somewhat later,

in 2019, another systematic review and meta-analysis of obser-

vational studies by Alzahrani et al. (2019) evidenced that the ef-

fect of aerobic exercise on chronic musculoskeletal pain was un-

certain regarding the best way to prescribe exercise. In the same

year, Polaski et al. (2019) , aware of the problem of the ideal

dose, carried out a meta-analysis that revealed a positive corre-

lation, although of moderate effect, between an increase in exer-

cise sessions and neck pain. However, they pointed out the impor-

tance of describing the exercise dose by specifying the type of ex-

ercise, frequency, duration, and intensity. Furthermore, Takahara-

amauchi et al. (2021) , in an experimental study on rats, pro-

vided evidence of the analgesic effect of exercise on persistent

inflammatory pain. Finally, in 2021, three systematic reviews and

meta-analyses corroborated these findings: Belavy et al. (2021) se-

lected studies using only quantitative sensory tests and concluded

that exercise reduced chronic pain. García-Correa et al. (2021) ev-

idenced that aerobic exercise improved the quality of life in pa-

tients with chronic pain. Frutiger & Borotkanics (2021) found that

neck strengthening exercises and workplace modifications reduced

neck pain in office workers. The evidence was low to moderate

in all of these, and the need to specify dosage was expected.

They also demonstrated the necessity to identify mechanisms of

action. 

A simple tool for collecting exercise dosage data is the Interna-

tional Physical Activity Questionnaire (IPAQ), whose short version,

adapted to the Spanish population, has shown good psychomet-

ric properties ( Mantilla-Toloza & Gómez-Conesa, 2007 ; Pérez-Soto

& García-Cantó, 2012 ). The questionnaire collects data on exercise

type, frequency, duration and intensity, and sedentary time, the fi-

nal expression of which can be quantified in metabolic equivalents

(METs). One MET is the energy (measured in the amount of oxy-

gen consumed) individuals spend when resting or sitting still ( Jetté

et al. 1990 ; World Confederation for Physical Therapy, 2020 ). 

Mechanisms of action, where activation of the mesocorticolim-

bic system may explain the mechanism underlying chronic pain re-

lief, also include psychosocial factors. For example, adverse family

environments and mood may affect both sensitivity and the ability

to modulate exercise-induced hypoalgesia ( Kami et al., 2022 ). Thus,

how we perceive our health or the extent to which pain affects us

are variables to be assessed. 

Perceived or self-perceived health, defined as our perception of

our general health status, is a good approximation of the over-

all health status of individuals despite its simplicity, subjectivity,

and multidimensionality ( Valencia International University, 2017 ).

Among various factors that affect the perception of health, some

are more quantifiable, such as age. However, others are complex

in themselves, such as pain. Nevertheless, measuring how pain af-

fects the performance of daily activities (usual and leisure) is one

of the purposes of the SF-36v2 health questionnaire, one of the

most widely used and evaluated health-related quality of life in-

struments. Daily activities encompass tasks that comprise every-

day living, such as feeding, sitting and getting up, dressing and un-

dressing, showering or bathing, preparing meals, etc. Additionally,

the SF-36v2 has been widely validated for the Spanish population
( Vilagut et al., 2005 ) and was included in the National Health Sur-

vey 2017 (ENSE 2017). 

The perception of health is affected by multiple factors and

we hypothesize that the limitation of daily activities due to pain

is one of them. However, the amount of exercise of task (METs)

and, consequently, energy expenditure, will mediate the relation-

ship so that more METs are associated with a better perception of

health. Nevertheless, age is a variable that may moderate the re-

lationships between all the variables. For this reason, it could be

altering the relationship between limitation of daily activities due

to pain and METs by causing less exercise to be performed when

there is more pain. It could be altering the relationship between

METs and perception of health, causing the increase or decrease in

METs to modify how health is perceived. Moreover, it could vary

the relationship between limitation of daily activities due to pain

and perception of health because age is associated with more pain

and worse perception of health ( Fig. 1 ). 

Therefore, we tested whether limitation of daily activities due

to pain influences perception of health and if METS mediate the

relationship; furthermore, we tested if age moderates the relation-

ships between limitation of daily activities due to pain and METs,

limitation of daily activities due to pain and perception of health,

and limitation of daily activities due to pain and METs. Finally, we

set out to find a formula expressing the relationship of METs and

perception of health for cases of confirmation. Although many as-

pects of pain depend on nursing, previous studies have pointed

out that the level of knowledge on this topic is inadequate among

nurses ( Al-Atiyyat et al., 2019 ; Alnajar et al., 2019 ; Latina et al.,

2015 ; Utne et al., 2019 ). For this reason, this formula could be

helpful in these professionals’ daily approach to pain and enable

them to prescribe appropriate physical activity and increase per-

ceived levels of health. 

Methods 

Population and Sample 

A cross-sectional population-based study has been designed

based on the ENSE 2017 ( Ministerio de Sanidad, Consumo y Bi-

enestar Social, 2017 ), a National Health Survey carried out by the

Ministry of Health, Consumer Affairs, and Social Welfare with the

collaboration of the National Statistics Institute. The ENSE has been

conducted every five years since 1987 and collects health infor-

mation on the resident population in Spain. The survey consists

of three questionnaires: household, adult, and underage. The in-

formation collection method in the adult questionnaire is direct

computer-assisted personal interview. The questionnaire consists

of four main blocks: socio-demographic, health status, health care,
and health determinants. 
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Figure 2. Statistical diagram of simple mediation analysis. METs = Metabolic Equiv- 

alents; Pain = limitation of daily activities due to pain. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Stratified three-stage sampling was carried out, distributing the

sample of 23,860 households among the Autonomous Communi-

ties uniformly and proportionally to their size. Likewise, the census

sections were selected within each stratum with probability pro-

portional to their size. The dwellings were extracted through sys-

tematic sampling after sorting by size in each section, which led

to self-weighted samples in each stratum. The Kish random proce-

dure, which assigns equal probability to all household components,

was used to select individuals. 

From a sample of 29,800 people, 4,123 subjects were selected

who reported being limited in their daily activities by pain (cat-

egories are moderate, quite a lot, and very much). Cases that se-

lected the categories no limitation or a little limitation were ex-

cluded. We also excluded "do not know" or "no answer" responses

for any of the variables analyzed and values that did not belong to

any items included in the scales. 

Variables and measurement 

a. Age (years). 

b. Sex. 

c. Leisure-time physical activity [LTPA] (none, occasional, sev-

eral times a month, several times a week). 

d. Sitting time (in minutes). 

e. Impairment limitation of daily activities due to pain (moder-

ately, quite a lot, very much). 

f. Pain medicines (yes, no). 

g. Perceived health (very good, good, fair, bad, very bad). 

Procedure 

Physical activity data, obtained through the short version of the

IPAQ and included in the ENSE 2017, were used to calculate energy

expenditure in metabolic equivalents (METs). 

The mean energy expenditure and 95% confidence interval (CI)

were calculated for each perception of health variable category.

Then, the values obtained for each category ("Very bad" and "Bad"

were unified, as they had the same mean value) were joined using

polynomial trend lines, and their equations were calculated using

Microsoft Excel. 

Ethical and legal aspects 

The use of ENSE data does not require approval by an ethics

committee. Furthermore, according to Regulation (EU) 2016/679

( Ministerio de Sanidad, Consumo y Bienestar Social, 2017 ), files

for public use are not considered confidential. Finally, the national

health survey makes anonymized microdata files available to the

public, making it impossible to identify the respondent directly or

indirectly. 

Statistical analysis 

IBM SPSS Statistics 26.0 software (IBM, Chicago, IL, USA) was

used for statistical analysis. Quantitative variables were repre-

sented by arithmetic mean, 95% CI, and standard deviation, while

qualitative variables were summarized according to their absolute

frequencies and percentages. Normality was assessed using the

Kolmogorov-Smirnov test with Lilliefors correction. 

For the analysis of contingency tables with dichotomous and

nominal polytomous variables, the Chi-square test was used. For

dichotomous and quantitative variables, the Mann-Whitney U test

was used. Finally, for the single-factor analysis with ordinal vari-

ables, treated as dependent, quantitative, ordinal, and dichotomous

variables, Spearman’s Rho test (or Kendall’s Tau-b test, if the rela-

tionship was not monotonic), Sommers’ D test, and ordinal regres-

sion were applied, respectively. 

A mediation regression analysis was performed using SPSS PRO-

CESS 4.0 macro. Model 4 was used for the simple mediation
analysis and model 59 for the moderated mediation analysis, both

with 95% CIs and 10,0 0 0 bootstrapping samples. The Johnson-

Neyman method was selected to identify and represent areas of

significance. 

Results 

Description of the Sample 

Table 1 shows the variables analyzed in total numbers and ac-

cording to sex, where significant and highly significant relation-

ships stand out for all variables except perception of health. For

example, higher percentages are observed in limitation of daily ac-

tivities due to pain and taking pain medication among women and

lower energy expenditure. Furthermore, a lower amount of time

spent sitting down was found in this group. 

Single factor analysis 

Table 2 shows the results of the inferential analysis between

perception of health and the rest of the variables, where all the

relationships are highly significant. In general, health is perceived

to be worse as age increases and when limitation of daily ac-

tivities due to pain goes from moderate to very much. Concern-

ing LTPA-METs, higher energy expenditure and better health per-

ception are observed and vice versa. However, the mean sitting

time was higher in the categories with the best health percep-

tion (very good and good). No differences were found between tak-

ing medicines and total energy expenditure (p = .268) and seden-

tary time (p = .088). The relationship between LTPA-METs and per-

ceived health was highly significant (d = –0.224, p < .001), and

this was maintained when the differential relationship was stud-

ied for taking pain medication (d = –0.227, p < .001) or not taking

pain medication (d = –0.213, p < .001) ( Table 2 ). 

Simple mediation analysis 

Figure 2 shows the statistical plot of the simple mediation

model where it can be observed that all coefficients reached high

significance. 

Moderate mediation analysis 

Figure 3 shows the statistical plot of the moderated mediation

model where significant and highly significant values stand out for

all coefficients except for the relationship between limitation of

daily activities due to pain and perception of health (c’1 = –0.1677,

p = .2006). 

The Johnson-Neyman method showed that the moderating ef-

fect of age between limitation of daily activities due to pain and

METs was significant up to 75.61 years (0.1568, p = .05). Further-

more, the association between METs and perception of health was

significant up to 75.74 years (–0.289, p = .05) but lost after that

( Fig. 3 ). 

Calculation of energy expenditure as a function of perceived health 

status 

Figure 4 shows the mean values and 95% CIs of the

METS, according to perception of health categories, where it is
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Table 1 

Total Values and Sex Differences (N = 4123) 

Total (N = 4123) Man (n = 1385) Woman (n = 2738) p value 

Age (SD) 62.58 (17.33) 61.17 (16,69) 63,29 (17.60) < .001 

Perceived Health Very good 96 (2.3%) 33 (2.4%) 63 (2.3%) .909 

Good 860 (20.9%) 298 (21.5%) 562 (20.5%) 

Fair 1853 (44.9%) 614 (44.3%) 1239 (45.3%) 

Bad 987 (23.9%) 335 (24.2%) 652 (23.8%) 

Very bad 327 (7.9%) 105 (7.6%) 222 (8.1%) 

Impairment of 

activities due to 

pain 

Moderately 2137 (51.8%) 758 (54.7%) 1379 (50.4%) .019 

Quite a lot 1332 (32.3%) 411 (29.7%) 921 (33.6%) 

Very much 654 (15.9% 216 (15.6%) 438 (16%) 

Pain medicines Yes 3295 (79.9%) 1012 (73.1%) 2283 (83.4%) < .001 

No 828 (20.1%) 373 (26.9%) 455 (16.6%) 

LTPA METs < 333 2457 (59.6%) 813 (58.7%) 1644 (60%) .004 

333 - 667 279 (6.8%) 93 (6.7%) 186 (6.8%) 

668 - 1096 318 (7.7%) 84 (3.1%) 234 (8.5%) 

1097 - 1739 415 (10.1%) 140 (10.1%) 275 (10%) 

1740 - 2697 203 (4.9%) 73 (5.3%) 130 (4.7%) 

> 2697 451 (10.9%) 182 (13.1%) 269 (9.8%) 

Total METs (95%IC) 995.49 (924.445-1066.54) 1144.97 (1006.93-1283.01) 921.81 (840.93-1002.69) .042 

Sitting time in minutes (95%CI) 186.4 (180.14-192.66) 212.70 (201.23-224.17) 173.53 (166.14-180.91) < .001 

CI = confidence interval; LTPA = leisure-time physical activity; METs = metabolic equivalents; SD = standard deviation. 

Table 2 

Relationship Between Perceived Health and Other Variables (N = 4123) 

Perceived Health 

Very good Good Fair Bad Very bad p value 

Age (SD) 45.73 (19.75) 56.95 (18.58) 63.46 (16.74) 66.34 (15.40) 65.94 (15.43) < .001 

Impairment of 

activities due to 

pain 

Moderately 64 (3%) 534 (25%) 1085 (50.8%) 382 (17.9%) 72 (3.4%) < .001 

Quite a lot 24 (1.8%) 238 (17.9%) 568 (42.6%) 390 (29.3%) 112 (8.4%) 

Very much 8 (1.2%) 88 (13.5%) 200 (30.6%) 215 (32.9%) 143 (21.9%) 

Pain medicines Yes 69 (2.1%) 628 (19.1%) 1484 (45%) 837 (25.4%) 277 (8.4%) < .001 

No 27 (3.3%) 232 (28%) 369 (44.6%) 150 (18.1%) 50 (6%) 

LTPA METs < 333 28 (1.1%) 384 (15.7%) 1087 (44.2%) 708 (28.8%) 250 (10.2%) < .001 

333 - 667 7 (2.5%) 60 (21.5%) 138 (49.5%) 58 (20.8%) 16 (5.7%) 

668 - 1096 6 (1.9%) 73 (23%) 154 (48.4%) 68 (21.4%) 17 (5.3%) 

1097 - 1739 13 (3.1%) 117 (28.2%) 193 (46.5%) 72 (17.3%) 20 (4.8%) 

1740 - 2697 13 (6.4%) 72 (35.5%) 79 (38.9%) 34 (16.7%) 5 (2.5%) 

> 2697 29 (6.4%) 154 (34.1%) 202 (44.8%) 47 (10.4%) 19 (4.2%) 

Total METs (95%CI) 2143.83 

(1589.81-2697.84) 

1551.81 

(1364.29-1739.33) 

994.04 

(891.15-1096.93) 

549.67 

(432.20-667.14) 

549.18 

(333.60-764.76) 

< .001 

Sitting time in minutes (95%CI) 251.56 

(212.78-290.34) 

217.72 

(204.21-231.22) 

169.25 

(160.67-177.82) 

180.68 

(166.86-194.51) 

199.40 

(173.11-225.70) 

< .001 

CI = confidence interval; LTPA = leisure-time physical activity; METs = metabolic equivalents; SD = standard deviation. 

Figure 3. Statistical diagram of conditional process analysis. METs = Metabolic 

Equivalents; Pain = limitation of daily activities due to pain. 

 

 

 

Figure 4. Mean of METs according to Perceived Health level: Trend lines and poly- 

nomial equations. IC = Confidence Interval; METs = Metabolic Equivalents; p- 

Health: Perception of Health. 

 

 

 

evidenced that perception of health boosts as energy expenditure

increases. 

The polynomial equation of the mean, y = –13.192x ³
+ 135.85x ² + 129.17x + 297.85, allows the METs to be calculated

according to the level of perception of health to be reached. The

equations of the CIs can also be found in Figure 4 . 
Discussion 

A population-based study has been developed to analyze the

mediating effect of LTPA (measured in METs) between limitation

of daily activities due to pain and perception of health. In addition,
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the moderating effect of age has been studied among all of the

above. Furthermore, a formula expressing the relationship between

METs and perception of health has been identified. The results

confirm the mediating effect of METs between limitation of daily

activities due to pain and perception of health and the moderating

effect of age between them. 

It is striking to note significant and highly significant differ-

ences between men and women for all the variables analyzed ex-

cept for perception of health. These results contrast to what was

stated by the Indicators of Health Status in Spain 2017, which

stressed that women live longer than men but perceive their

health to be worse ( Ministerio de Sanidad & Servicios Sociales e

Igualdad, 2017 ). The age range of our population could explain

our differences because we have selected those who reported

some pain that limited their activities. Another reason could be

due to not differentiating by educational levels or employment

status, factors whose influence on the perception of health ac-

cording to sex has been highlighted in other studies ( Chavarrías-

Hernández, 2020 ; Sánchez-Cruz et al., 2017 ). 

The higher consumption of pain medication, lower energy ex-

penditure, and less time spent sitting down are differences ex-

plained by the higher prevalence of chronic problems among

women and the greater dedication to domestic work ( Gil-García &

Cáceres Matos, 2020 ; Morcillo-Cebolla, 2017 ). 

As for the relationship between the perception of health cate-

gories and the rest of the variables, the high significance is con-

sistent with what is expected. That is, perception of health wors-

ens as we get older or as pain increases. We have also found that

perception of health improves as the energy expenditure for LTPA

increases. However, this relationship could be interpreted in both

directions (i.e., that we perform more exercise because we feel bet-

ter). However, not all people who feel good perform physical activi-

ties if they have not acquired this habit. Furthermore, several stud-

ies highlight the deleterious effects of physical inactivity, which

promotes chronic systemic inflammation and alteration of lipid and

glycaemic metabolism and causes pathologies associated with lack

of activity ( Pérez-López et al., 2017 ). These individuals would then

fall into a cycle where they would feel worse and worse and there-

fore be less willing to exercise. 

Also underlined is the high significance found between percep-

tion of health and sitting time. We can observe higher mean values

for the categories "Very Good" and "Good" and lower (although in-

creasing) values for the categories "Fair", "Bad", and "Very Bad".

The age distribution could be behind these results because we

found more sedentary time in younger people (between 45 and

57 years) who may experience more sedentary time for work and

leisure ( Hadgraft et al., 2015 ). Although the difference was highly

significant, the value reached was low ( Ʈ = –0.0074). 

One of the main questions we asked was whether taking

painkillers modified sedentary time. Not taking them could be in-

creasing this time to avoid the pain associated with performing

daily activities. Alternatively, taking them might decrease it by fa-

cilitating exercise. However, we found that the distribution of METs

was the same between those who took painkillers and those who

did not, and the sedentary time was the same. These results sug-

gest that taking painkillers is not a sufficient reason to change ex-

ercise or sedentary habits and that exercise itself offers an anal-

gesic effect ( Henriksen et al., 2016 ), likely based on endogenous

opioid mechanisms ( Bruehl et al., 2020 ; Bruehl et al. 2021 ). Re-

sults also suggest that a poorer perception of health is related

to lower energy expenditure through physical activity. In addition,

since low-income levels are associated with less exercise and more

consumption of analgesics, it is important to highlight that we

have not assessed the economic level of the sample ( Turner et al.,

2017 ) and, of course, the multifactorial nature of pain. 
The mediating character of METs between limitation of daily

activities due to pain and perception of health was confirmed by

simple mediation analysis to answer our first hypothesis ( Fig. 2 ).

The coefficients a, b, c, and c’ are highly significant. The value of

limitation of daily activities due to pain is dichotomized into –0.5

("Very much") and + 0.5 ("Moderately" to "Quite a lot"), and the

sign of the relationship with the other variables explains its sig-

nificance. The negative values of coefficient b (association between

METs and perception of health) and the coefficients c and c’ (asso-

ciation between limitation of daily activities due to pain and per-

ception of health) imply inverse relationships. That is, the fewer

METs, the worse perception of health and the more limitation of

daily activities due to pain, the worse perception of health. On the

other hand, coefficient a’s positive value implies that when going

from limitation of daily activities due to pain "Very Much" to lim-

itation of daily activities due to pain "Moderately" to "Quite a lot",

the METs increase. In summary, the direct effect of the variable

limitation of daily activities due to pain on perception of health

decreases for the total effect due to the mediating effect of METs

(coeff. c’ = –0.5216 and coeff. c = –0.5517). In other words, energy

expenditure by physical activity mediates the relationship between

limitation of daily activities due to pain and perception of health

in that higher expenditure means better-perceived health for those

whose activities are limited by pain, as other studies have shown

( Zhang et al., 2022 ). 

The question of whether age had a moderating effect on the

variables analyzed is answered through the moderated mediation

analysis ( Fig. 3 ). In all the relationships, age acts as a moderating

variable, with the mediating effects of METs on limitation of daily

activities due to pain on perception of health remaining (in fact,

the coefficients increase) but disappearing the direct effect. That is,

the effect of limitation of daily activities due to pain on perception

of health is lost except when the interaction of limitation of daily

activities due to pain with age is considered. Pain is therefore not

"strong" enough to modify perception of health unless age is con-

sidered. Finally, the moderating effect between limitation of daily

activities due to pain and METS and between METs and perception

of health is maintained until age 76, approximately. The fact that

moderation is lost after 76 years does not imply that older adults

should not continue to exercise and obtain benefits because we

have focused on a population with limited daily activities due to

pain. Besides, we have only assessed the association with energy

expenditure, not with the preservation or gain of muscle mass,

mobility, balance, improvement of mood, etc. ( World Health Orga-

nization, 2020 ). 

Because the stated hypotheses were supported, and in response

to our second objective, equations predicting energy expenditure

(means and 95% CI) according to perceived level of health were

calculated. In this way, by entering the perceived level of health,

we can estimate the energy expenditure that people who are lim-

ited in their daily activities due to pain should have and vice versa

( Fig. 4 ). Therefore, this approach could represent a way to dose

physical activity to treat pain in these people. Furthermore, tables

of physical activity and energy expenditure in METs are readily

available ( Ainsworth et al., 2011 ), and there are many applications

for their computations ( Kozey et al., 2010 ). 

Limitations and Strengths 

As limitations, we should point out that we have not analyzed

variables that may be interacting with perceived health, such as

socioeconomic or educational level. Likewise, our sample comes

from a survey, so biases related to data collection through ques-

tionnaires must be considered and the results can only be extrap-

olated to the Spanish population. 



540 D. de Pedro-Jiménez, R. de Diego-Cordero, J. Vega-Escaño et al. / Pain Management Nursing 24 (2023) 535–541 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

As for strengths, the absence of similar studies in the literature,

the large sample size, and the innovative orientation of the sta-

tistical approach, which allowed causal relationships to be estab-

lished, should be emphasized ( Hayes & Rockwood, 2017 ; Igartua &

Hayes, 2021 ). The applicability of our results should also be con-

sidered positively. 

Conclusion 

The perception of health in people who have limited activities

of daily living due to pain (moderate to severe) is mediated by

the amount of physical activity they perform and by age (up to

76 years). The proposed equations calculate METs (with mean and

upper and lower limits, with 95% CI) according to the level of per-

ceived health to be achieved. 

All nursing professionals should be trained in the assess-

ment and management of pain. During nursing assessment, nurses

should collect data about patients’ limitations in their daily activ-

ities due to pain and the level of physical activity they perform.

Then, these professionals can use tools, such as the equation pro-

posed in this study, to determine whether the level of physical ac-

tivity can be modified to improve these patients’ perceived level

of health. The supplementary material and website under devel-

opment can extend this resource to all nurses who care for pa-

tients affected by this problem that greatly reduces their quality of

life. 

Clinical Implications 

An exhaustive nursing assessment of the physical activities per-

formed by patients, together with the analysis and interpretation

of the findings collected through clinical records and tools, such

as the proposed formula, will lead to the formulation of nursing

diagnoses that will allow for the development of realistic and ob-

jectifiable objectives jointly with the patient. The NANDA Inter-

national 2021-2023 lists four diagnoses concerning pain: [00132]

Acute pain, [00133] Chronic pain, [00225] Chronic pain syndrome,

and [00256] Labor pain, with outcome criteria mainly oriented

around (2102) Pain level, (1605) Pain control, (1843) and Knowl-

edge: pain management ( Moorhead, 2019 ). 

Nurses could use the proposed formula to calculate the energy

expenditure of patients and guide them to develop physical activ-

ities to help them improve their perceived level of health. Conse-

quently, this tool could lead to proper pain management, prescrib-

ing physical activity and increasing the perceived health level in

patients. 

Let’s imagine patients experiencing pain during daily activities

and negatively perceiving their health. To determine whether their

energy expenditure is insufficient and establish an activity plan to

help the patient reach an optimal level of health, specific data such

as age, weight and height, and time spent in light are obtained;

moderate and vigorous activities are needed. With this informa-

tion, it is possible to determine how much energy expenditure

the patient needs and agree on a specific activity plan to reach

that goal. A downloadable Excel file has been created, and the

http://calculator.ohnweb.es/ website is also being developed (beta

testing phase) to compute these calculations. 
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