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Abstract 

Objectives: To determine the correlation of social rhythm, sleep phase, and exposure to 

light with in healthy workers exhibiting minor psychiatric symptoms. Materials and 

Methods: Cross-sectional study, 143 healthy workers. Minor psychiatric symptoms, 

evaluated by SRQ-20; social rhythm by the SRM Scale; exposure to light and sleep 

variables, by MCTQ; correlations, analyzed by Pearson’s correlation coefficient, and 

multivariate regression analysis utilized. Results: Quantity of activities correlated with 

schooling and mean duration of sleep and, inversely, MSF and minor psychiatric 

symptoms; daily regularity correlated with age, minor psychiatric symptoms and number of 

days worked; minor psychiatric symptoms correlated inversely with quantity of activities 

and regularity. Conclusions: Social rhythm variables had an inverse correlation with minor 

psychiatric symptoms. Minor psychiatric symptoms were explained by low levels of 

activity rather than by low regularity of social rhythm. Age, number of days worked per 

week, and minor psychiatric symptoms interfere with the regularity of social rhythm. 

Key words: Chronobiology; social rhythm; psychiatric symptoms; MCTQ; depression; 

social jetlag. 
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1. Introduction 

Social zeitgebers are external stimuli capable of synchronizing the function of the 

internal mechanism responsible for circadian rhythms. Social rhythm mainly refers to the 

regularity of daily life, the routine imposed by the social compromises that organize the day 

and establish a pattern that is rhythmic. Social rhythm is the behavior resulting from the 

interaction with social zeitgebers. In general, social rhythms also exhibit a circadian pattern 

(Monk et al., 2004). Although social stimuli can be zeitgebers, it has been considered to be 

a weak one when compared to the light/ dark cycle (Roenneberg et al., 2003; 2007). 

Nevertheless, social stimuli contribute to the synchronization of biological rhythms such as 

the rhythm of body temperature, hormone levels, and sleep, and have been studied since the 

first investigations in chronobiology (Aschoff, 1971).  

  The role of social zeitgebers in disease processes has been mainly considered in the 

etiology of mood disturbances. There are two theoretical strands that link mood 

disturbances with alterations in biological rhythms. One of them is that of the internal 

trigger, which attempts to explain the alteration that is observed in biological rhythms 

through the hypothesis that there is a genetic abnormality in the circadian pacemaker 

(Grandin et al., 2006). The other is the theory of the external trigger, which proposes that 

stressing events in life induce changes in the social zeitgebers, where these changes cause 

disruption of the social rhythm, which subsequently leads to disturbances in biological 

rhythms (Brown & Harris, 1978; Ehlers et al., 1993; Frank et al., 1994; 2005). The 

consequences of this cascade are a series of somatic symptoms, including those meeting the 

criteria for certain mood disturbances. 
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Research has led to the junction of the two strands; that is, there are individuals who 

due to an abnormality of the circadian pacemaker become less responsive to the 

synchronizing action of social zeitgebers, or are more vulnerable to their disruption (Frank 

et al., 2000). There is evidence that bipolar patients who were treated by social rhythm 

therapy (whereby the premise is to strengthen social zeitgebers), demonstrated a more rapid 

recovery from their crises and experienced a greater interval between them (Frank et al., 

2000). Although social rhythm could interfere with the pattern of exposure to the photic 

zeitgeber (Milstlberger & Skene, 2004), the combined action of these two agents in the 

synchronization of biological rhythms is still weakly studied. Therefore, the objective of the 

present study is to analyze the correlation between social rhythm, sleep phase, and minor 

psychiatric symptoms in healthy workers. 

 

2. Materials and Methods 

The study protocol was approved by the ethics committee of the institute where the 

study was conducted. All participants gave informed signed consent. 

The investigation was designed as cross-sectional study to be conducted in the city 

of Porto Alegre, located in the southernmost part of Brazil (30°05ƍ S, 51°10ƍ W). The data 

were collected by four research assistants, blinded to the objectives of the study, and who 

were previously trained in the application of instruments to standardize the process. The 

study was conducted over a period of three months in order to avoid greater variations in 

the duration of daytime and nighttime. The study was concluded before the beginning of 

summer, to avoid alterations in the biological rhythm of sleep, which could interfere with 

the results. 
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The participants were instructed about filling out each of the forms. During the 

period of data collection, the participants were contacted at least once by telephone in order 

to clarify any doubts and to control any bias of measurements on the Social Rhythm Scale. 

 
2.1. Participants 

The study involved 143 day shift, healthy workers from the Hospital das Clinicas de 

Porto Alegre, who were between the ages of 18 and 60 years old, and who completed at 

least a primary level of schooling. Excluded from this study were nightshift workers or 

those recently coming off this work regime, pregnant women, parents of children less than 

six months of age, person who had recently traveled to places with a different time zone, or 

those who had a score of less than 59 in the total score of activities on the Social Rhythm 

Scale. 

 

2.2. Instruments 

All instruments utilized in the present study were validated and adapted to the 

Brazilian population. The demographic information was collected from the standard 

anamnesis questionnaire, Life Habits and Demographic Characteristics utilized in the 

psychiatric outpatient service of Hospital de Clinicas (Hidalgo & Caumo, 2002) . 

Minor psychiatric symptoms were assessed by the Brazilian version of Self-Report 

Questionnaire-20 (SRQ-20). This is a self-applied questionnaire with 20 questions with a 

yes or no option, created to identify indicators of depressive thoughts and somatic 

manifestations of anxiety. In the Brazilian population, the cutoff point for the presence of 
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minor psychiatric disturbances is a score of 6 points for women and 8 points for men (Mari 

& Willians, 1986).  

Social rhythm was evaluated by the Scale of Social Rhythm, the Brazilian version 

of the Social Rhythm Metric (Schimitt & Hidalgo, 2009; 2010). This instrument is 

composed of 17 activities, 15 required and 2 optional, which record the daily frequency of 

activities performed, the time, and also the existence and degree of social interaction 

inherent in each activity. The scale was to be filled out by each participant at the end of 

each day during the specified period. If the time of occurrence of the activity did not vary 

by more than 45 min (more or less) for a minimum of three days, this activity was 

considered a “hit,” which means that it contributed to the establishment of a regular routine. 

The score of regularity was obtained from the quantity of “hits” in the period evaluated. 

Another index provided by the scale is the quantity of activities obtained by simply 

counting the number of activities performed in the specified period. 

Exposure to light and the variables related to sleep were assessed by the Munich 

Chronotype Questionnaire (MCTQ) (Roenneberg et al., 2003). Each question of MCTQ 

was analyzed as an independent variable. Social jetlag was determined by the difference in 

hours between the midpoint of sleep on free days and work days (Wittmann et al., 2006). 

The midpoint of sleep on free days, MSF, was evaluated by the local time. 

2.3. Analyses 

Statistical analysis was performed using the Statistical Package for the Social 

Sciences (SPSS Inc., Chicago, USA) 12.0 version (Rowland et al., 1991). The asymmetric 

variables were square-root transformed. The correlations were analyzed by Pearson’s 
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correlation coefficient, and multivariate regression analysis was utilized to control for 

collinearity between variables and potential confounding effects. 

 

3. Results: 

The score of number of activities showed a significant correlation with schooling 

and mean duration of sleep; it showed an inverse correlation with MSF and minor 

psychiatric symptoms. This result was confirmed by multivariate regression with the same 

variables maintained in the model, which explained 20% of the variance (Table 1). 

With respect to the regularity of activities, this variable was correlated with age, 

number of days worked per week, mean duration of sleep, and mean exposure to light, with 

an inverse correlation with MSF, minor psychiatric symptoms, and social jetlag. In 

multivariate regression, taking regularity as the dependent variable, only age, minor 

psychiatric symptoms, and number of days worked  were maintained in the model, which 

showed R2=35% (Table 2). 

Minor psychiatric symptoms showed an inverse correlation between quantity of 

activities and regularity, a result that was maintained in multivariate regression in which the 

model explained 15% of variance (Table 3). 

 

4. Discussion  

In this study, psychiatric symptoms were inversely correlated with regularity, 

consistent with the model proposed by the social zeitgeber theory. The model showed that 

these variables interfere with regularity in 35% of those with mild psychiatric symptoms, 
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which is a reasonable percentage of variance. By controlling confounders and collinearity 

with the use of multivariate analysis, we observed that minor psychiatric symptoms were 

explained predominately by lower levels of activity than by low regularity of social rhythm. 

Chronobiological research has already investigated the role of social zeitgebers in the 

etiology of mood disturbances, but to the best of our knowledge, this is the first study to 

evaluate social rhythm, the variables of MCTQ, and their correlation with minor psychiatric 

disturbances. 

Quantity and regularity are two independent variables of the Social Rhythm Scale, 

but together they provide information on the force of social zeitgebers. Based on this study, 

both factors were correlated with biological and environmental aspects. On a biological 

level, quantity is related to sleep pattern (duration and MSF), and on the environmental 

level, quantity of activity is related to schooling (resources, stimuli, input). However, it 

should be noted that regularity, from a biological standpoint, is related to aging; while from 

an environmental standpoint, it is related to organization of time by work. Both variables 

showed a significant inverse correlation with minor psychiatric symptomatology. The 

social zeitgeber theory asserts that the treatments that promote the regulation of social 

rhythms helps in the recovery of mood disturbances by strengthening social zeitgebers. The 

hypothesis to consider from the present study is that perhaps this occurs because the 

establishment of a routine obliges the subject to keep active, since the level of activity 

explained more significantly the psychiatric symptoms. 

 In this study, the positive correlation between regularity and mean duration of sleep 

and the inverse correlation between MSF and social jetlag, which are variables referring to 

sleep pattern, were upheld in multivariate analysis, which indicates that, at least for this 
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biological rhythm, there is no robust association with regularity. However, the quantity of 

activity is a variable that shows an association with the biological rhythm of sleep insofar 

as there are a positive correlation with the duration of sleep and an inverse negative 

correlation with MSF.  

The association between regularity and exposure to light was not upheld. On 

analyzing just the activity of work of subjects, which accounts for the large exposure of 

light upon leaving home, the sample was separated into three groups by the number of days 

worked per week (5, 6 or 7 days). There were no evident differences between any of the 

three groups in relation to the quantity of exposure to light, although the group that worked 

7 days per week showed higher scores of regularity. Therefore, the photic zeitgeber was not 

correlated with the social zeitgeber. A question raised by previous studies is whether this 

phenomenon occurs because social stimuli truly do interfere with biological rhythms, or if 

this association is due to the interference with the pattern of light exposure. 

Another question investigated was if there was an association between depressive 

symptoms and sleep pattern. This study did not find any evidence of an association between 

sleep pattern and minor psychiatric symptomatology; only an inverse correlation between 

the variables of social rhythm, which were regularity and quantity of activities. It is 

possible that the association found between depressive symptoms and sleep pattern in 

previous studies was due to the fact that the confounding effects of social rhythm was not 

taken into consideration. 

The results of this study are in accordance with the idea that social behavior is 

highly linked to the survival of many species and it proves to be especially important for 

humans, where individuals synchronize their biological time with social time to assure the 
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maintenance of this naturally occurring rhythmic pattern. This synchronization leads to the 

emergence of a circadian social rhythm for the species, whose force resides in such 

capacity. 
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Table 1.   Bivariate analysis and multiple linear regression   among Score of Total  
Activities sleep pattern, exposure to light and demographic characteristics 

 
 
R2 of multivariate analysis =0. 199 

 

 

 

 

 

 

 

 

 

 

 

Variables r p E p 

Sex 0.02 0.8 -0.02 0.8 

Age 0.05 0.6 0.1 0.5 

BMI -0.1 0.3 -0.02 0.8 

Schooling in years 0.2** <0.01 0.2** <0.01 
Number of days worked per 
week 

-0.06 0.5 -0.03 0.7 

Midpoint of sleep in free 
days– (chronotype) 

-0.2* =0.05 -0.3* <0.05 

Mean duration of sleep  0.2* <0.05 0.2* <0.05 
Social jetlag  0.02 0.8 0.2 0.8 
Mean exposure to light 0.03 0.7 -0.02 0.8 
Minor psychiatric disturbances  -0.3** =0.001 -0.2** <0.01 
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Table 2. Bivariate analysis and multiple linear regression   among Index of 
regularity of activities sleep pattern, exposure to light and demographic 

characteristics 

 

 

R2 of multivariate analysis =0. 352 

 

 

 

 

 

 

 

 

 

 

Variables r p E p 

Sex 0.05 0.6 -0.04 0.6 

Age 0.34 <0.001 0.2 <0.001 

BMI 0.1 0.3 0.01 0.9 

Schooling in years -0.1 0.5 0.002 0.9 
Number of days worked per 
week 

0.4 <0.001 0.3 <0.001 

Midpoint of sleep on free 
days– (chronotype) 

-0.3 <0.001 -0.1 0.1 

Mean duration of sleep  0.2 <0.05 0.1 0.1 
Social jetlag  -0.3 <0.001 -0.1 0.5 
Mean exposure to light 0.2 <0.05 0.1 0.1 
Minor psychiatric disturbances  -0.2 <0.05 -0.2 <0.05 
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Table 3.  Bivariate analysis and  multiple  linear regression  among SRQ-20 

and social rhythm, sleep pattern, exposure to light and demographic characteristics 

 

R2 Of multivariate analysis = 0.15 

 

 

 

 

Variables r p E p 

Index of regularity of activities 

performed 

-0.2* <0.05 -0.2** =0.01 

Score of total activities 

performed  

-0.3** =0.001 -0.2** <0.01 

Sex 0.1 0.4 0.1 0.3 

Age 0.02 0.9 0.03 0.8 

BMI 0.2 0.07 0.1 0.1 

Schooling in years -0.04 0.7 0.04 0.6 
Number of days worked per 
week 

0.07 0.5 0.1 0.2 

Midpoint of sleep on free days  
(chronotype) 

0.07 0.4 0.05 0.7 

Mean duration of sleep  -0.09 0.3 -0.01 0.9 
Social jetlag  -0.03 0.7 -0.1 0.4 
Mean exposure to light -0.01 0.9 0.04 0.7 
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