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Significance for Public Health 

Changes in social and behavioral rhythms in elderly are related to health status. Nevertheless, 

there is no data on factor analysis of the Brief Social Rhythm Scale (BSRS) an internationally 

well-known tool in this field. The aim was to analyze, in elderly, the factorial structure of the 

Italian version of BSRS. Given the importance that the World Health Organization (WHO) 

has given to promoting active aging and the importance of social inclusion as a decisive 

factor, it is necessary to validate effective and sustainable tools to monitor this variable also 

in Italy. 

 

Abstract 

Background: Changes in social and behavioral rhythms (SBR) in elderly are related to health 

status. Nevertheless, there is no data on factor analysis of the Brief Social Rhythm Scale 

(BSRS) an internationally well-known tool in this field. The aim was to analyze, in elderly, the 

factorial structure of the Italian version of BSRS 

Design and Methods: Principal Component Analysis of the BSRS carried out in elderly 

living at home.  

Results: Sample of 141 participants (83 Females, 58,9%), aged 72.3±4.8. All the items of the 

questionnaire were related and could compose a single factor, explaining 56% of variance. A 

solution adopting two factors, the first (including items 1,2,3,4,9,10), the second (including 

items 5,6,7,8), covered cumulatively 78.8% of the variance. 

Conclusions: The study confirms that the BSRS is consistent with the idea for which it was 

built and can be useful for the study of regularity of SBR in old adults. 

 

Keywords: Social and behavioral rhythms, Brief Social Rhythm Scale, active aging, elderly, 

public health. 
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Introduction 

 Elderly have changes in social and behavioral rhythms and in related biorhythms. As  

regards sleep, they rise from and retire to bed earlier than younger people [1], they have more 

awakenings at night and their rapid eye movement stages 3 and 4 are shorter [2]. Human beings 

have a loss of around 3 minutes of sleep every year from 40 years old onwards [3]. An 

accentuation of these changes is associated with risk of cognitive decline and risk of falls [4]. 

Studies on jet lag have clarified the difficulties in adapting to changes in social rhythms that 

increase with age. In fact, jet lag has a differential impact on elderly compared with young 

adults, with poorer sleep efficiency after jet leg, prolonged alertness state, and impaired body 

temperature [5]. Jet leg also causes an age-dependent dysregulation of the awakening phases. 

The dysregulation on waking up was found to be related to regulation of glucose and interferes 

with rhythms of nutrition [6]. This evidence underlines the close relationship between the 

(dys)regulation of rhythms of sleep, nutrition, and social and behavioral rhythms. It also 

explains why the study of social and behavioral rhythms is a relevant element in the field of 

the well-being of elderly [7]. Moreover, it is well known that social and behavioral rhythms 

have a relationship with circadian biorhythms [8, 9], and therefore may be related to resilience 

/ vulnerability to metabolic and inflammatory diseases. 

In the past, the study of social and biological rhythms had been emphasized above all in the 

context of mood disorders, particularly of bipolar disorders [10]. Recently these issues have 

received more attention due to the Covid-19 pandemic as the lockdown could impact social 

rhythms by producing issues in peoples in with bipolar disorders [11]. The issue of social and 

behavioral rhythms has rightly also been specifically addressed in resilience/vulnerability 

studies in the elderly on returning to the pandemic  [12]. 

Given these premises, the availability of research tools of recognized international validity for 

measuring social and behavioral rhythms is understandably a current priority. The Brief Social 

Rhythm Scale (BSRS) is a well-known international instrument for measuring social and 

behavioral rhythms. Several psychometric properties of the instrument, such as reliability and 

concurrent validity, had previously been measured in a transnational study, but there is no news 

of studies relating to factor analysis of the BSRS 

The aim of the study is to analyze, in a sample of old adults, the factorial structure of the Italian 

version of Brief Social Rhythm Scale 

 

Methods Design.  
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Principal Component Analysis of the Brief Social Rhythm Scale was carried out through its 

administration to a sample of elderly selected for a Randomized Controlled Trial [13] started 

on February 28, 2019. 

Sample: A cohort of elderly living at home was recruited and evaluated prior to involvement 

in a Randomized Controlled Trial on physical exercise [13]. Inclusion criteria for RCT were: 

suitability in non-competitive moderate-intensity physical activity (by medical certificate), and 

BMI £35. Exclusion criteria were: unsuitability for moderate physical activity due to 

impairment for severe diseases (e.g. mild cases of hypertension or diabetes were admitted).  

Study Tool: The Brief Social Rhythm Scale (BSRS) is an instrument derived and simplified 

from the Social Rhythm Metric (SRM) [14]. The latter tool showed good psychometric 

characteristics, but was quite long and therefore unsuitable for large epidemiological samples 

or multidimensional evaluations in trials requiring concomitant use of several tools. BSRS is a 

ten-item tool that during a week assesses the (ir)regularity of daily activities such as: sleeping 

(at waking and at bedtimes); eating (in the different meals of the day) and social contacts (e.g. 

work if they have a job and leisure time). Each activity is rated in a scale from 1 (indicating 

maximum regularity in such activity) to 6 (maximum irregularity). Previous studies found 

BSRS had excellent internal consistency in different languages [15]. but currently there are no 

surveys on internal consistency in the Italian version and no data on component analysis at all.  

Statistical analysis: Explorative component analyses with Varimax rotation and Kaiser 

normalization (including all components with an Eigen value >1) were carried out on the ten 

items of the questionnaire. Reliability was measured by means of Cronbach's alpha coefficient, 

the most common test score coefficient for single administration. Data were processed by 

means of the SPSS-SP 23.0 software package (SPSS Inc., Chicago Illinois). 

 

Results 

The total sample consists of 141 elderly living at home (83 Females, 58,9%), mean age 

72.3±4.8. Cronbach's α value measuring reliability of the overall sample was 0.912. A single 

factor covers over 56% of the variance (Table 1). The component matrix illustrates how all 

items of the questionnaire are closely related and compose a single factor (Table 1). A better 

solution, however, is achieved by adopting two factors (Table 2): the first (including items 

1,2,3,4,9,10) covers 42.8% of the variance, the second (including items 5,6,7,8) covers 32.0% 

of the variance. Together, the two items cumulatively reach 78.8% of the variance. 
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Discussion 

The study confirms the strong reliability / internal consistency already highlighted by other 

language versions of the same tool. This datum confirms that version is in the range of previous 

evaluations as concerns this relevant psychometric element [15]. 

Concerning the Analysis of Principal Components, the study shows all the items of the 

instrument correlated to a single component. This model, with one single component alone, 

explain 56% of the variability.  

An even better solution is produced by a two-factor hypothesis. This second model showed an 

internal correlation of items 1,2,3,4,9,10 (1 - Going to bed Mondays through Fridays, 2 - Going 

to bed on the weekend, 3 - Getting out of bed Mondays through Fridays, 4 - Getting out of bed 

on the weekend, 9 - Taking meals regularly Mondays through Fridays, 10 - Taking meals on 

the weekends), and, independently, of items 5,6,7,8 (5 - Meeting other people at school or work 

Mondays through Fridays, 6 - Meeting other people at school or work on the weekend, 7 - 

Meeting other people in leisure time Mondays through Fridays, 8 - Meeting other people in 

leisure time on the weekend). In essence, although the scale presents a fair inter-correlation 

between all items to the point that a single factor model can explain a variance of over 50%, 

the components of sleep regulation and nutrition appear more strongly inter-correlated, while 

the component that investigates social rhythms shows greater independence. The evidence that 

a single component can correlate with all the items on the scale with a good result from a 

psychometric perspective, is a confirmation of the validity of the construct that led to the 

creation of this tool. That is, the idea that the social and behavioral rhythms of sleep, nutrition 

and social contacts are related is confirmed by the results. Furthermore, the scale appears 

adequate to measure the construct of the starting hypothesis that led to the creation of the scale 

[15]. The fact that in the two-way solution the sleep and nutrition factors are more interrelated, 

while the social component appears more independent, is also quite in line with the literature. 

In fact, in the introduction we underlined how the rhythms of nutrition and sleep have close 

links: for example, dysregulation on wakening influences the rhythms of blood sugar and 

therefore the sense of satiety [6]. Although it is in fact understandable how social rhythms, and 

in particular adversities, can influence food rhythms, for example through the well-known 

responses of hormones such as cortisol [9], it is in any case intuitive that these influences are 

less direct than the close relationships that bind nutrition to sleep [16, 17, 18 ].  

In conclusion,  analysis of the principal components confirms that the SBRS is a tool 

consistent with the idea for which it was built and can be very useful in the study of well-

being in the elderly constituted by the regularity of social rhythms. The importance of  aging 
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of the global population [19] imposes a growth in research on the well-being of elderly 

people [20, 21] for which it is necessary to have adequate tools.  

 

References 

1 Wyatt JK, Ritz-De Cecco A, Czeisler CA, Dijk DJ. Circadian temperature and melatonin 
rhythms, sleep, and neurobehavioral function in humans living on a 20-h day. Am J 
Physiol 1999;277:R1152–R1163.  

2 Zhdanova IV, Masuda K, Quasarano-Kourkoulis C, et al. Aging of intrinsic circadian 
rhythms and sleep in a diurnal nonhuman primate, Macaca mulatta. J Biol Rhythms 
2011;26:149-59.  

3 Van Cauter E, Leproult R, Plat L. Age-related changes in slow wave sleep and REM 
sleep and relationship with growth hormone and cortisol levels in healthy men. JAMA 
2000;284:861-8.  

4 Stone KL, et al. Sleep disturbances and risk of falls in older community-dwelling men: 
the outcomes of Sleep Disorders in Older Men (MrOS Sleep) Study. J Am Geriatr Soc 
2014 Fb;62:299-305.  

5 Monk TH, Buysse DJ, Carrier J, Kupfer DJ. Inducing jet-lag in older people: directional 
asymmetry. J Sleep Res 2000;9:101-16. 

6 Davidson AJ, Sellix MT, Daniel J, et al. Chronic jet-lag increases mortality in aged mice. 
Curr Biol 2006;16:R914–6.  

7 Carta MG, Cossu G, Pintus E, et al. Moderate exercise improves cognitive function in 
healthy elderly people: results of a randomized controlled trial. Clin Pract Epidemiol 
Ment Health 2021;17:75-80. 

8 Dijk DJ, Duffy JF, Czeisler CA. Contribution of circadian physiology and sleep 
homeostasis to age-related changes in human sleep. Chronobiol Int 2000;17:285-311. 

9 Karlamangla AS, Merkin SS, Almeida DM, et al. Early-life adversity and dysregulation 
of adult diurnal cortisol rhythm. J Gerontol B Psychol Sci Soc Sci 2019;74:160-9.  

10 Carta MG, Preti A, Akiskal HS. Coping with the new era: Noise and light pollution, 
hyperactivity and steroid hormones. Towards an evolutionary view of bipolar disorders. 
Clin Pract Epidemiol Ment Health 2018;14:33-6.  

11 Carta MG, Ouali U, Perra A, et al. Living with bipolar disorder in the time of Covid-19: 
biorhythms during the severe lockdown in Cagliari, Italy, and the moderate lockdown in 
Tunis, Tunisia. Front Psychiatry 2021;12:634765. 

12 Makizako H, Nakai Y, Shiratsuchi D, et al. Perceived declining physical and cognitive 
fitness during the COVID-19 state of emergency among community-dwelling Japanese 
old-old adults. Geriatr Gerontol Int 2021;21:364-9.  

13 Carta MG, Cossu G, Pintus E, et al. Active elderly and health-can moderate exercise 
improve health and wellbeing in older adults? Protocol for a randomized controlled trial. 
Trials 2021;22:331.  

14 Monk TH, Flaherty JF, Frank E, et al. The Social Rhythm Metric. An instrument to 
quantify the daily rhythms of life. J Nerv Ment Dis 1990;178:120-6.  



7 

15 Margraf J, Lavallee K, Zhang X, Schneider S. Social Rhythm and Mental Health: A 
cross-cultural comparison. PLoS One 2016;11:e0150312.  

16 Stenvers DJ, Scheer FAJL, Schrauwen P, et al. Circadian clocks and insulin resistance. 
Nat Rev Endocrinol 2019;15:75-89.  

17 Borel AL. Sleep apnea and sleep habits: Relationships with metabolic syndrome. 
Nutrients 2019 2;11:2628.  

18 Oliveira de Carvalho A, Filho ASS, Murillo-Rodriguez E, et al. Physical exercise for 
Parkinson's disease: Clinical and experimental evidence. Clin Pract Epidemiol Ment 
Health 2018;14:89-98.  

19 International Monetary Fund. Global financial stability report: the quest for lasting 
stability. Accessed on: May 2020. Available from: 
https://www.imf.org/en/Publications/GFSR/Issues/2016/12/31/The-Quest-for- Lasting-
Stability 

20 Carta MG, Atzeni M, Perra A, et al. Cost-effectiveness of US National Institute of Health 
and European Union FP7 Projects on active ageing and elderly quality of life-Author's 
reply. Clin Pract Epidemiol Ment Health 2019;23;15:10-14.  

21 Kirilov I, Atzeni M, Perra A, Moro D, Carta MG. Active aging and elderly's quality of 
life: Comparing the impact on literature of projects funded by the European Union and 
USA. Clin Pract Epidemiol Ment Health 2018;14:1-5. 

 

 

 

 

 

 

 

. 

 

 

 

 

 

 

 

 

 

 

 



8 

 

Table 1 Principal Component Analysis -Solution with one single factor 

 

Component Loadings 

 Component  

  1 Uniqueness 

BSRS (1)  0.798  0.364  

BSRS (2)  0.755  0.429  

BSRS (3)  0.818  0.331  

BSRS (4)  0.794  0.369  

BSRS (5)  0.686  0.530  

BSRS (6)  0.691  0.522  

BSRS (7)  0.769  0.409  

BSRS (8)  0.651  0.577  

BSRS (9)  0.745  0.444  

BSRS (10)  0.755  0.430  

Note. 'none' rotation was used 
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Table 2 Principal Component Analysis – Solution with two factors 

 

Component Loadings 

 Component  

  1 2 Uniqueness 

BSRS (1)  0.8878  -0.0218  0.230  

BSRS (2)  0.8976  -0.0872  0.261  

BSRS (3)  0.8675  0.0275  0.224  

BSRS (4)  0.8422  0.0272  0.268  

BSRS (5)  -0.0500  0.9321  0.173  

BSRS (6)  -0.0231  0.9080  0.195  

BSRS (7)  0.0950  0.8688  0.158  

BSRS (8)  -0.0200  0.8523  0.289  

BSRS (9)  0.8007  0.0133  0.349  

BSRS (10)  0.7521  0.0824  0.369  

Note. 'promax' rotation was used 

 

 

 


