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Abstract 

Background: Although disturbances in biological rhythms are closely related to the onset of major depressive disor-
der (MDD), they are not commonly assessed in Chinese clinical practice. The Biological Rhythms Interview of Assess-
ment in Neuropsychiatry (BRIAN) has been used to evaluate disturbances in biological rhythms in MDD. We aimed to 
assess and confirm the reliability and validity of the Chinese version of the BRIAN (C-BRIAN) in patients with MDD.

Methods: A total of 120 patients with MDD and 40 age- and sex-matched controls were recruited consecutively. 
Reliability was estimated using Cronbach’s alpha, the split-half coefficient, and the test-retest coefficient; test-retest 
reliability was assessed using Spearman’s correlation coefficient. A confirmatory factor analysis was used to determine 
the construct validity of the scale. The Pittsburgh Sleep Quality Index (PSQI) and the Morningness-Eveningness Ques-
tionnaire (MEQ) were used to check concurrent validity by evaluating the correlation between the C-BRIAN, PSQI, and 
MEQ.

Results: The overall Cronbach’s α value was 0.898, indicating good internal consistency. The Guttman split-half 
coefficient was 0.792, indicating good split-half reliability. Moreover, the test-retest reliability for both the total and 
individual item score was excellent. Confirmatory factor analysis revealed that construct validity was acceptable (χ2/
df = 2.117, GFI = 0.80, AGFI = 0.87, CFI = 0.848, and RMSEA = 0.097). Furthermore, total BRIAN scores were found to 
be negatively correlated with MEQ (r = − 0.517, P < 0.001) and positively correlated with PSQI (r = 0.586, P < 0.001). In 
addition, patients with MDD had higher BRIAN scores than those in controls.

Conclusions: This study revealed that the C-BRIAN scale has great validity and reliability in evaluating the distur-
bance of biological rhythms in patients with MDD.

Keywords: Major depressive disorder, Biological rhythm, C-BRIAN

Background
Biological rhythm, also known as the biological clock, is 
a behavioral and psychological phenomenon that fluctu-
ates periodically in living organisms and regulates sleep-
wake and rest-activity patterns, feeding behavior, energy 
metabolism, and hormone secretion [1]. Disturbances in 
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biological rhythms impair mood, behavior, and cognition 
and may lead to mood disorders [2].

Disturbances in biological rhythms have been widely 
observed in patients with major depressive disorder 
(MDD) [3] . In addition to low mood, decreased interest, 
and energy, MDD is often accompanied by disturbances 
in biological rhythms, such as early morning waking, 
changes in sleep patterns, daily food intake, and diurnal 
mood [4]. Moreover, disturbance of biological rhythms 
could lead to the onset and recurrence of MDD, which 
is an important clinical feature [5] . Clinical studies have 
demonstrated that suicidal ideation and the severity of 
depression are associated with the degree of dysregula-
tion of biological rhythms [6, 7]. The most effective treat-
ments for MDD, such as antidepressants (SSRIs, SNRIs, 
and agomelatine), bright therapy, and social rhythm ther-
apy, can directly affect biological rhythms [8]. Basic sci-
entific evidence supports a direct link between disturbed 
biological rhythms and depressive-like behavior [9, 10] .

There are abundant alterations in circadian gene 
expression patterns in the postmortem brains of patients 
with MDD, particularly in the canonical clock genes [11]. 
Furthermore, the knockout of the circadian gene Per2 
disturbs corticosterone secretion and leads to depres-
sive-like behaviors [12]. Therefore, the study of circadian 
rhythm is crucial not only for exploring the pathogenesis 
but also for the treatment of MDD.

Although some tools, such as PSQI and MEQ, have 
been used to evaluate biological rhythms in clinical prac-
tice [13, 14], they mainly focus on assessing sleep distur-
bances. They cannot provide a comprehensive evaluation 
of biological rhythms, such as social rhythms. The Bio-
logical Rhythms Interview of Assessment in Neuropsy-
chiatry (BRIAN) scale was developed to comprehensively 
assess biological rhythms, including sleep, social, activity, 
and eating patterns, in bipolar disorder in a clinical set-
ting [15].

Sleep patterns, daily food intake, activity and social 
rhythms, as individual endogenous circadian rhythm 
patterns, have been reported to influence release of hor-
mones (melatonin) and/or some of the major neuro-
transmitters (Dopamine, noradrenaline and serotonin) 
implicated in mood regulation in MDD [16–19]. For 
example, dopamine, noradrenaline and serotonin are 
known to be modulated by exercise [20]. Thus, it is rea-
sonable to expect the correlation between disturbance of 
circadian rhythm displayed by BRIAN scale and patho-
logical mechanisms underlying in MDD.

Many previous studies have used it to assess biological 
rhythm dysfunction in patients with bipolar disorder or 
MDD [21–27]. However, to the best of our knowledge, no 
previous study has investigated the psychometric proper-
ties of the BRIAN scale for MDD. Thus, this study aimed 

to assess the reliability and validity of this method in Chi-
nese patients with MDD.

Methods
Participants
A total of 120 patients with MDD, as defined by a clini-
cal diagnosis made by a specialized attending physician 
according to the Diagnostic and Statistical Manual of 
Mental Disorders, Fifth Edition (DSM-5), were recruited 
for this study at the Shanghai Mental Health Center 
between December 2021 and September 2022. Also, 
40 age- and sex-matched healthy controls were con-
secutively recruited from the general population of the 
Shanghai Mental Health Center. Healthy controls had no 
family history of MDD or other mental disorders in first-
degree relatives. The study was approved by institutional 
review board of the Shanghai Mental Health Center and 
conducted in accordance with the Declaration of Hel-
sinki. All participants agreed to participate in the study 
and provided written informed consent.

Assessments
The BRIAN is an assessment tool designed to be admin-
istered by clinicians. It comprises 18 items that can be 
classified into the following four main domains related 
to biological rhythm disturbances: sleep, activity, social 
rhythms, and eating patterns. All items were evaluated 
on a 4-point scale (ranging from 1 to 4 points). The total 
BRIAN score ranged from 18 to 72. A higher score sug-
gested a more severe biological rhythm disturbance. The 
BRIAN scale has been validated in many different lan-
guages, including English, Portuguese, Spanish, Italian, 
and Korean, to assess biological rhythm in patients with 
bipolar disorder [28, 29].

The BRIAN scale was translated from English into 
Chinese using the standard forward-backward transla-
tion procedure. We obtained approval from the original 
author, Dr. Kapczinski, before translation. Dr. Kapczinski 
and Dr. Adriane provided expert reviews throughout the 
translation process. Patients with MDD were simultane-
ously evaluated using the MEQ and PSQI. These scales 
were used to compare the abilities to determine chrono-
types and concurrent validity, similar to previous studies 
[15, 29]. A subgroup of 30 patients completed a retest 
and was evaluated twice at 1-week intervals, allowing the 
exploration of retest reliability.

Statistical analyses
Reliability was evaluated in three aspects (internal con-
sistency, split-half reliability, and test-retest reliability). 
Internal consistency was assessed using Cronbach’s 
α coefficient. The test-retest reliability was analyzed 
using Spearman’s correlation. Split-half reliability was 
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determined using the Guttman coefficient. We also 
evaluated the construct and criterion validity of the 
Chinese version of the BRIAN (C-BRIAN). The MEQ 
and PSQI were used to test the criterion validity. Con-
firmatory factor analysis was performed to determine 
construct validity using the Statistical Product and Ser-
vice Software Automatically tool (SPSSAU) (retrieved 
from https:// www. spssau. com), which has also been 
used in previous studies [30–32]. All other statisti-
cal analyses were conducted using SPSS version 23.0 
(IBM Corp., Armonk, NY, USA). Shapiro-Wilk test was 
used to check if a continuous variable follows a nor-
mal distribution. We found that age, MEQ total score, 
PSQI total score and CBRIAN total score and the four 
domain scores were not normally distributed in either 
one group or both groups. Thus, the Mann–Whitney 
U test was conducted to compare the data of the two 
groups. The receiver operating characteristic (ROC) 
curve was used to determine the cutoff point of the test 
for identifying MDD. Statistical significance was set at 
p < 0.05.

Results
Participant characteristics
A total of 120 patients with MDD and 40 healthy con-
trols were recruited for this study (Table 1). The age of 
patients with MDD and controls was 31.10 ± 17.25 and 
29.67 ± 6.81 years, respectively. There were no signifi-
cant differences in age and sex (p = 0.068 and p = 0.853, 
respectively) between both groups.

Internal consistency and test‑retest reliability
Cronbach’s α for the C-BRIAN was 0.898. Cronbach’s α 
values for each item are listed in Table 2. Furthermore, 
the Guttman split-half coefficient was 0.792. The data 
showed good internal consistency. To determine test-
retest reliability, a subgroup of 30 patients completed a 
retest of the C-BRIAN within 1 week of the first assess-
ment. The test-retest correlation coefficient for the total 
BRIAN score was 0.887 (p < 0.001).

Structural validity
Confirmatory factor analyses were performed for the 
four-factor model of the C-BRIAN to access the fit indi-
ces. The acceptability criteria of the model fitness indica-
tors are as follows: AGFI, GFI, and CFI equal to or > 0.8. 
RMSEA between 0.08 and 0.1 indicated acceptability 
[33, 34]. The model fit showed acceptable fit indices (χ2/
df = 2.117, GFI = 0.80, AGFI = 0.87, CFI = 0.848, and 
RMSEA = 0.097).

Construct validity
Spearman correlation analysis showed a significant cor-
relation between total BRIAN and MEQ and PSQI scores 
(r = − 0.517, p < 0.001; r = 0.586, p < 0.001), respectively. 
The results showed a statistically significant, moderate 
association.

Comparison of C‑BRIAN scores between patients with MDD 
and healthy controls and cutoff values of C‑BRIAN
Total BRIAN scores of patients with MDD and healthy 
controls were 39.53 ± 12.02 and 26.43 ± 6.97, respectively 
(Table  1). The Mann–Whitney U test showed that the 
total C-BRIAN scores in patients with MDD were signifi-
cantly higher than those in healthy controls (Z = -6.221, 
p < 0.001). Higher BRIAN scores indicate a more dis-
rupted circadian rhythm. Moreover, all four domains 
of the BRIAN scores were higher in patients with MDD 
than they were in healthy controls (all p < 0.001) (Table 3). 

Table 1 Characteristics of participants

MDD(n = 120) Healthy 
controls(n = 40)

P value

age 31.10 ± 17.25 29.67 ± 6.81 0.068

Sex (male/female) 49/71 17/23 0.853

C-BRIAN total score 39.53 ± 12.02 26.43 ± 6.97 <0.001

MEQ total score 46.83 ± 11.88 49.07 ± 12.17 0.222

PSQI total score 10.13 ± 4.50 0.85 ± 0.80 <0.001

Table 2 Internal Consistency of C-BRIAN Items

BRIAN items Scale mean if 
item deleted

Corrected item 
total correlation

Cronbach’s 
alpha if item 
deleted

BRIAN item 1 36.8333 .0.370 .898

BRIAN item 2 36.9833 .603 .891

BRIAN item 3 37.2250 .549 .892

BRIAN item 4 36.9833 .591 .891

BRIAN item 5 36.9917 .504 .894

BRIAN item 6 37.0083 .584 .891

BRIAN item 7 37.2833 .614 .890

BRIAN item 8 37.2000 .635 .890

BRIAN item 9 37.2250 .693 .888

BRIAN item 10 37.7083 .428 .896

BRIAN item 11 37.4500 .639 .890

BRIAN item 12 37.8583 .225 .901

BRIAN item 13 37.2167 .653 .889

BRIAN item 14 37.4083 .535 .893

BRIAN item 15 37.5583 .578 .892

BRIAN item 16 37.3417 .634 .890

BRIAN item 17 37.3917 .548 .892

BRIAN item 18 37.9750 .309 .899

https://www.spssau.com
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Furthermore, ROC analysis showed a good performance 
in screening between patients with MDD and healthy 
controls (AUC = 0.829, 95% CI =0.762–0.895) for BRIAN 
(Fig.  1). The cutoff point for BRIAN was ≥35, with the 
best combination of sensitivity and specificity (70.8 and 
90.0%, respectively).

Discussion
The BRIAN scale is a simple tool for comprehensively 
assessing disturbances in biological rhythms. Patients 
with MDD often have altered biological rhythms, includ-
ing changes in the sleep-wake cycle, exercise, diet, and 
social interactions [4]. However, the previously com-
monly used scales, such as the MEQ and PSQI, can only 
be evaluated in the sleep dimension; therefore, a scale that 

can extensively evaluate biological rhythm is also required 
for scientific research or clinical practice in patients with 
MDD. The BRIAN scale has been used to assess biological 
rhythms in patients with MDD [25–27]. Using this scale, 
researchers have observed that biological rhythm disrup-
tion is associated with the severity of depression [6, 35]. 
However, to date, no research has examined the reliability 
and validity of the BRIAN scale in patients with MDD. To 
the best of our knowledge, this is the first study to trans-
late the BRIAN scale into the Chinese language and show 
that the C-BRIAN is a valid and reliable measure with 
good reliability and validity for patients with MDD.

Overall, the results of this study demonstrate that the 
C-BRIAN scale has good internal consistency, convergent, 
and test-rerest reliability, which is similar to the results of 
previous BRIAN studies. The results also showed that the 
internal consistency of the C-BRIAN was good and similar 
to those of the Korean and Italian versions [23, 24]. Simi-
lar to previous studies, there were significant correlations 
between the total BRIAN, MEQ, and PSQI scores, indicat-
ing good convergent validity [15, 28].

Furthermore, we found higher BRIAN scores in 
patients with MDD than were found in healthy controls. 
Our results indicated that the C-BRIAN scale showed 
good discriminant validity in screening for MDD. The 

Table 3 Mean scores on the domains of the C-BRIAN

Domains MDD controls

Sleep 12.53 ± 4.08 8.23 ± 3.09

Activity 11.12 ± 4.28 7.00 ± 1.85

Social rhythms 8.13 ± 3.10 5.70 ± 1.70

Eating pattern 7.77 ± 3.34 5.50 ± 2.04

Fig. 1 Results of the area under the receiver operating characteristic curve analysis for the C-BRIAN
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area under the ROC curve was > 0.8. This is a relatively 
high value, indicating excellent diagnostic ability for 
MDD. In this study, we had a putative cutoff point ≥ 35 
because this value showed the best discriminant effects 
for diagnosing MDD with a sensitivity of 70.8% and a 
specificity of 90%. This may provide a new screening tool 
for detecting MDD. It should be emphasized that BRIAN 
was not originally designed or tested as a screening tool; 
however, it showed acceptable screening features.

This study had some limitations. First, although the 
study sample was larger than some previous studies on 
the reliability and validity of the BRIAN scale, the sample 
size was still relatively small. Second, all participants in this 
study were recruited from only one hospital in Shanghai, 
which may have led to a selection bias. Therefore, this sam-
ple may not represent all populations in China. In future 
studies, the sample size should be increased and patients 
from other regions of China should be included to increase 
representativeness. Moreover, it is necessary to further 
examine the correlation between rhythm disturbance and 
severity of depression, anxiety, suicide risk and melatonin 
level in Chinese patients with MDD.

Conclusions
We confirmed the validity and reliability of the C-BRIAN 
in the Chinese population. Moreover, a significantly 
higher C-BRIAN score was found in patients with MDD 
than the scores in the healthy controls. In the future, we 
hope to promote the clinical application of this scale to 
patients with MDD in the Chinese population nationwide. 
This will facilitate a more comprehensive assessment of 
the clinical symptoms of patients with MDD in China.

Acknowledgements
We thank the Dr. Kapczinski and Dr. Adriane provided expert reviews.

Authors’ contributions
Daihui Peng and Yiyun Cai contributed to study concept and design; Shen He, 
Lei Ding, Kaibing He, Baoying Zheng, Dan Liu, Min Zhang, Yao Yang, Yingqun 
Mo, Hua Li were responsible for the arrangement of data collection; Shen 
He and Lei Ding performed the data analyses and wrote the manuscript; All 
authors read and approved the final version of the manuscript.

Funding
This study was supported from Shanghai Science and Technology Com-
mittee (YDZX20213100001003), Key Clinical Research Program of Shanghai 
Mental Health Center (CRC2018ZD05), Shanghai Natural Science Founda-
tion (20ZR1448500) and Funds for talents by Shanghai Mental Health Center 
(2022zd02; 2022-YJ03; 2020-YJ11).

Availability of data and materials
The datasets used and/or analyzed during the current study are available from 
the corresponding author on reasonable request.

Declarations

Ethics approval and consent to participate
The ethical approval for this study was obtained from the institutional review 
board of the Shanghai Mental Health Center. All participants agreed to 
participate in the study and provided written informed consent. All study 
procedures were performed in accordance with the declaration of Helsinki.

Consent for publication
All authors give their consent for publication.

Competing interests
None.

Author details
1 Division of Mood Disorders, Shanghai Mental Health Center, Shanghai Jiao 
Tong University School of Medicine, 600 South Wan Ping Road, Shang-
hai 200030, People’s Republic of China. 2 Shanghai Medical College of Fudan 
University, Shanghai, China. 3 Hospital Tuanku Jaafar, Seremban, Malaysia. 

Received: 22 September 2022   Accepted: 19 December 2022

References
 1. Montaruli A, Castelli L, Mulè A, Scurati R, Esposito F, Galasso L, et al. 

Biological rhythm and Chronotype: new perspectives in health. Biomol-
ecules. 2021;11(4):487. https:// doi. org/ 10. 3390/ biom1 10404 87.

 2. Vadnie CA, McClung CA. Circadian rhythm disturbances in mood 
disorders: insights into the role of the suprachiasmatic nucleus. Neural 
Plasticity. 2017;2017:1–28. https:// doi. org/ 10. 1155/ 2017/ 15045 07.

 3. Edgar N, McClung CA. Major depressive disorder: a loss of circadian syn-
chrony? Bioessays. 2013;35(11):940–4. https:// doi. org/ 10. 1002/ bies. 20130 
0086.

 4. Emens J, Lewy A, Kinzie JM, Arntz D, Rough J. Circadian misalignment in 
major depressive disorder. Psychiatry Res. 2009;168(3):259–61. https:// doi. 
org/ 10. 1016/j. psych res. 2009. 04. 009.

 5. Hong W, Zhang Q. Biological rhythms advance in depressive disorder. 
In: Fang Y, editor. Depressive disorders: mechanisms, measurement and 
management. Singapore: Springer Singapore; 2019. p. 117–33.

 6. Ozcelik M, Sahbaz C. Clinical evaluation of biological rhythm domains 
in patients with major depression. Braz J Psychiatry. 2020;42(3):258–63. 
https:// doi. org/ 10. 1590/ 1516- 4446- 2019- 0570.

 7. Bahk Y-C, Han E, Lee S-H. Biological rhythm differences and suicidal 
ideation in patients with major depressive disorder. J Affect Disord. 
2014;168:294–7. https:// doi. org/ 10. 1016/j. jad. 2014. 07. 001.

 8. Walker WH, Walton JC, DeVries AC, Nelson RJ. Circadian rhythm disruption 
and mental health. Transl Psychiatry. 2020;10(1):28. https:// doi. org/ 10. 
1038/ s41398- 020- 0694-0.

 9. Tapia-Osorio A, Salgado-Delgado R, Angeles-Castellanos M, Escobar 
C. Disruption of circadian rhythms due to chronic constant light leads 
to depressive and anxiety-like behaviors in the rat. Behav Brain Res. 
2013;252:1–9. https:// doi. org/ 10. 1016/j. bbr. 2013. 05. 028.

 10. Tchekalarova J, Stoynova T, Ilieva K, Mitreva R, Atanasova M. Agomelatine 
treatment corrects symptoms of depression and anxiety by restoring 
the disrupted melatonin circadian rhythms of rats exposed to chronic 
constant light. Pharmacol Biochem Behav. 2018;171:1–9. https:// doi. org/ 
10. 1016/j. pbb. 2018. 05. 016.

 11. Li JZ, Bunney BG, Meng F, Hagenauer MH, Walsh DM, Vawter MP, et al. Cir-
cadian patterns of gene expression in the human brain and disruption in 
major depressive disorder. Proc Natl Acad Sci U S A. 2013;110(24):9950–5. 
https:// doi. org/ 10. 1073/ pnas. 13058 14110.

 12. Russell AL, Miller L, Yi H, Keil R, Handa RJ, Wu TJ. Knockout of the 
circadian gene, Per2, disrupts corticosterone secretion and results in 
depressive-like behaviors and deficits in startle responses. BMC Neurosci. 
2021;22(1):5. https:// doi. org/ 10. 1186/ s12868- 020- 00607-y.

 13. Haregu A, Gelaye B, Pensuksan WC, Lohsoonthorn V, Lertmaharit S, Rat-
tananupong T, et al. Circadian rhythm characteristics, poor sleep quality, 
daytime sleepiness and common psychiatric disorders among Thai 

https://doi.org/10.3390/biom11040487
https://doi.org/10.1155/2017/1504507
https://doi.org/10.1002/bies.201300086
https://doi.org/10.1002/bies.201300086
https://doi.org/10.1016/j.psychres.2009.04.009
https://doi.org/10.1016/j.psychres.2009.04.009
https://doi.org/10.1590/1516-4446-2019-0570
https://doi.org/10.1016/j.jad.2014.07.001
https://doi.org/10.1038/s41398-020-0694-0
https://doi.org/10.1038/s41398-020-0694-0
https://doi.org/10.1016/j.bbr.2013.05.028
https://doi.org/10.1016/j.pbb.2018.05.016
https://doi.org/10.1016/j.pbb.2018.05.016
https://doi.org/10.1073/pnas.1305814110
https://doi.org/10.1186/s12868-020-00607-y


Page 6 of 6He et al. BMC Psychiatry          (2022) 22:834 

•
 
fast, convenient online submission

 •
  

thorough peer review by experienced researchers in your field

• 
 
rapid publication on acceptance

• 
 
support for research data, including large and complex data types

•
  

gold Open Access which fosters wider collaboration and increased citations 

 
maximum visibility for your research: over 100M website views per year •

  At BMC, research is always in progress.

Learn more biomedcentral.com/submissions

Ready to submit your researchReady to submit your research  ?  Choose BMC and benefit from: ?  Choose BMC and benefit from: 

college students. Asia Pac Psychiatry. 2015;7(2):182–9. https:// doi. org/ 10. 
1111/ appy. 12127.

 14. Selvi Y, Aydin A, Boysan M, Atli A, Agargun MY, Besiroglu L. Associations 
between chronotype, sleep quality, suicidality, and depressive symptoms 
in patients with major depression and healthy controls. Chronobiol Int. 
2010;27(9–10):1813–28. https:// doi. org/ 10. 3109/ 07420 528. 2010. 516380.

 15. Giglio LMF, da Magalhães PVS, Andreazza AC, Walz JC, Jakobson L, Rucci 
P, et al. Development and use of a biological rhythm interview. J Affect 
Disord. 2009;118(1–3):161–5. https:// doi. org/ 10. 1016/j. jad. 2009. 01. 018.

 16. Korshunov KS, Blakemore LJ, Trombley PQ. Dopamine: a modulator of 
circadian rhythms in the central nervous system. Front Cell Neurosci. 
2017;11:91. https:// doi. org/ 10. 3389/ fncel. 2017. 00091.

 17. de Pontes ALB, Engelberth RCGJ, da Nascimento ES, Cavalcante JC, de 
Costa MSMO, Pinato L, et al. Serotonin and circadian rhythms. Psychol 
Neurosci. 2010;3(2):217–28. https:// doi. org/ 10. 3922/j. psns. 2010.2. 011.

 18. Khullar A. The role of melatonin in the circadian rhythm sleep-wake cycle: 
a review of endogenous and exogenous melatonin. Psychiatr Times. 
2012;29(7):26.

 19. Bechtel W. Circadian rhythms and mood disorders: are the phenom-
ena and mechanisms causally related? Front Psychiatry. 2015;6:118. 
https:// doi. org/ 10. 3389/ fpsyt. 2015. 00118.

 20. Lin T-W, Kuo Y-M. Exercise benefits brain function: the monoamine con-
nection. Brain Sci. 2013;3(1):39–53. https:// doi. org/ 10. 3390/ brain sci30 
10039.

 21. Dopierala E, Chrobak A, Kapczinski F, Michalak M, Tereszko A, Ferensztajn-
Rochowiak E, et al. A study of biological rhythm disturbances in polish 
remitted bipolar patients using the BRIAN, CSM, and SWPAQ scales. 
Neuropsychobiology. 2016;74(2):125–30. https:// doi. org/ 10. 1159/ 00045 
8527.

 22. Allega OR, Leng X, Vaccarino A, Skelly M, Lanzini M, Hidalgo MP, et al. 
Performance of the biological rhythms interview for assessment in neu-
ropsychiatry: an item response theory and actigraphy analysis. J Affect 
Disord. 2018;225:54–63. https:// doi. org/ 10. 1016/j. jad. 2017. 07. 047.

 23. Rosa AR, Comes M, Torrent C, Solè B, Reinares M, Pachiarotti I, et al. 
Biological rhythm disturbance in remitted bipolar patients. Int J Bipolar 
Disord. 2013;1:6. https:// doi. org/ 10. 1186/ 2194- 7511-1-6.

 24. Faria AD, de Mattos Souza LD, de Azevedo CT, Pinheiro KAT, Pinheiro RT, 
da Silva RA, et al. The influence of psychoeducation on regulating biologi-
cal rhythm in a sample of patients with bipolar II disorder: a randomized 
clinical trial. Psychol Res Behav Manag. 2014;7:167–74. https:// doi. org/ 10. 
2147/ PRBM. S52352.

 25. Kim SC, Cho C-H, Lee Y, Seo JY, Ahn Y-M, Kim SJ, et al. Similarities of 
aspects of biological rhythms between major depression and bipolar 
II disorder compared to bipolar I disorder: a finding from the early-
onset mood disorder cohort. Psychiatry Investig. 2019;16(11):829–35. 
https:// doi. org/ 10. 30773/ pi. 2019. 0232.

 26. Duarte Faria A, de Cardoso TA, Campos Mondin T, de Souza LDM, da 
Magalhaes PVS, Patrick Zeni C, et al. Biological rhythms in bipolar and 
depressive disorders: a community study with drug-naïve young adults. J 
Affect Disord. 2015;186:145–8. https:// doi. org/ 10. 1016/j. jad. 2015. 07. 004.

 27. Slyepchenko A, Allega OR, Leng X, Minuzzi L, Eltayebani MM, Skelly M, 
et al. Association of functioning and quality of life with objective and 
subjective measures of sleep and biological rhythms in major depressive 
and bipolar disorder. Aust N Z J Psychiatry. 2019;53(7):683–96. https:// doi. 
org/ 10. 1177/ 00048 67419 829228.

 28. Moro MF, Carta MG, Pintus M, Pintus E, Melis R, Kapczinski F, et al. Valida-
tion of the Italian version of the biological rhythms interview of assess-
ment in neuropsychiatry (BRIAN): some considerations on its screening 
usefulness. Clin Pract Epidemiol Ment Health. 2014;10:48–52. https:// doi. 
org/ 10. 2174/ 17450 17901 41001 0048.

 29. Cho C-H, Jung S-Y, Kapczinski F, Rosa AR, Lee H-J. Validation of the Korean 
version of the biological rhythms interview of assessment in neuropsy-
chiatry. Psychiatry Investig. 2018;15(12):1115–20. https:// doi. org/ 10. 
30773/ pi. 2018. 10. 21.1.

 30. Lin XJ, Zhang D, Huang MY, Cheng H, Yu H. Evaluation of computer-aided 
diagnosis system for detecting dental approximal caries lesions on peri-
apical radiographs. Zhonghua Kou Qiang Yi Xue Za Zhi. 2020;55(9):654–
60. https:// doi. org/ 10. 3760/ cma.j. cn112 144- 20200 209- 00040.

 31. Su Y, Liu C, Jiang X, Wei W. Different bacterial host-based lux reporter 
array for fast identification and toxicity indication of multiple metal ions. 

Anal Bioanal Chem. 2020;412(29):8127–34. https:// doi. org/ 10. 1007/ 
s00216- 020- 02943-8.

 32. Zhang H, Bian C, Tu S, Yin F, Guo P, Zhang J, et al. Integrated analysis of 
lncRNA-miRNA-mRNA ceRNA network in human aortic dissection. BMC 
Genomics. 2021;22(1):724. https:// doi. org/ 10. 1186/ s12864- 021- 08012-3.

 33. Baumgartner H, Homburg C. Applications of structural equation 
modeling in marketing and consumer research: a review. Int J Res Mark. 
1996;13(2):139–61. https:// doi. org/ 10. 1016/ 0167- 8116(95) 00038-0.

 34. Doll WJ, Xia W, Torkzadeh G. A confirmatory factor analysis of the 
end-user computing satisfaction instrument. MIS Q. 1994;18(4):453. 
https:// doi. org/ 10. 2307/ 249524.

 35. Menculini G, Verdolini N, Brufani F, Pierotti V, Cirimbilli F, Di Buò A, et al. 
Comorbidities, depression severity, and circadian rhythms disturbances 
as clinical correlates of duration of untreated illness in affective disorders. 
Medicina (Kaunas). 2021;57(5):459. https:// doi. org/ 10. 3390/ medic ina57 
050459.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in pub-
lished maps and institutional affiliations.

https://doi.org/10.1111/appy.12127
https://doi.org/10.1111/appy.12127
https://doi.org/10.3109/07420528.2010.516380
https://doi.org/10.1016/j.jad.2009.01.018
https://doi.org/10.3389/fncel.2017.00091
https://doi.org/10.3922/j.psns.2010.2.011
https://doi.org/10.3389/fpsyt.2015.00118
https://doi.org/10.3390/brainsci3010039
https://doi.org/10.3390/brainsci3010039
https://doi.org/10.1159/000458527
https://doi.org/10.1159/000458527
https://doi.org/10.1016/j.jad.2017.07.047
https://doi.org/10.1186/2194-7511-1-6
https://doi.org/10.2147/PRBM.S52352
https://doi.org/10.2147/PRBM.S52352
https://doi.org/10.30773/pi.2019.0232
https://doi.org/10.1016/j.jad.2015.07.004
https://doi.org/10.1177/0004867419829228
https://doi.org/10.1177/0004867419829228
https://doi.org/10.2174/1745017901410010048
https://doi.org/10.2174/1745017901410010048
https://doi.org/10.30773/pi.2018.10.21.1
https://doi.org/10.30773/pi.2018.10.21.1
https://doi.org/10.3760/cma.j.cn112144-20200209-00040
https://doi.org/10.1007/s00216-020-02943-8
https://doi.org/10.1007/s00216-020-02943-8
https://doi.org/10.1186/s12864-021-08012-3
https://doi.org/10.1016/0167-8116(95)00038-0
https://doi.org/10.2307/249524
https://doi.org/10.3390/medicina57050459
https://doi.org/10.3390/medicina57050459

	Reliability and validity of the Chinese version of the biological rhythms interview of assessment in neuropsychiatry in patients with major depressive disorder
	Abstract 
	Background: 
	Methods: 
	Results: 
	Conclusions: 

	Background
	Methods
	Participants
	Assessments
	Statistical analyses

	Results
	Participant characteristics
	Internal consistency and test-retest reliability
	Structural validity
	Construct validity
	Comparison of C-BRIAN scores between patients with MDD and healthy controls and cutoff values of C-BRIAN

	Discussion
	Conclusions
	Acknowledgements
	References


