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ABSTRACT 

Introduction : Vitamin D is involved in brain metabolism and this relationship could begin in 

the very 1st stages of life, during embryogenesis, when offspring vitamin D only relies on 

maternal reserve. The objective of this study was to highlight an association between the 

Month of Birth (MoB) and cognitive performances in older adults.  

 

Methods : Data at baseline from a French multicentric cohort of 2323 non demented patients 

aged ≥ 60 y.o. recruited from  2011 to 2014 were included in this study. The Mini Mental State 

Examination (MMSE) was used as principal outcome. A periodic function of the MoB was used 

in regression models and adjusted for age, gender, latitude of the birthplace, education level, 

single status, BMI, hypertension, anxiety or depression,  IADL score, physical performance and 

use of vitamin D supplements. 

 

Results : A total of 1661 patients with a mean age of 70.9 ± 8.6 y.o. and mean MMSE score 

of 28.0 ± 1.8 were included. In multiple linear regression model, the cosine function of MoB 

was associated with normalized MMSE score (p=0.006). Modelisation predicted a highest value 

of MMSE in June (28.19 ± 0.68) and lowest in December (27.74 ± 0.7). Sine function of MoB 

was associated with TMTA time (β=1.35, p=0.032), delayed DMS28 score (β=-0.29, p=0.33) 

and Digit span standard score (β=-0.24, p=0.020). 

 

Conclusion : Summer MoB were associated with better cognitive performances in French 

elderly people without dementia, independent of potential cofounders. 
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INTRODUCTION 

 

Apart from its well-known role in the regulation of bone metabolism, vitamin D has many non-

skeletal biological targets mediated by the vitamin D receptor (VDR). Vitamin D also has an 

effect in neurons and glial cells (1). 

 

Vitamin D insufficiency is associated with worse outcome on several cognitive functions and 

higher frequency of dementia in middle-aged and older adults (1–3). The clinical implication is 

that adult patients could benefit from vitamin D supplementation, as described in this 

systematic review from Da Silva and al. in 2022 (4). Supplementation might improve cognition 

in the following domains :  executive function, attention, learning memory, verbal memory and 

working memory (5).  

 

In addition, it has been suggested that this effect of vitamin D on cognitive function may begin 

as early as embryogenesis. Vitamin D has already been shown to play a major role in other 

developmental functions (6).  

 

Maternal serum 25-hydroxyvitamin D3 (25-OH-D3) concentrations and the mother’s ultra-

violet-B (UV-B) rays’ exposure (impacted by the pregnancy time span and the Month of Birth 

(MoB)) could influence neurodevelopment in offspring. ECLIPSES, a randomized controlled 

trial, assesses that cognitive performances at 40 days after birth were significantly lower in 

newborns if the mother presented a vitamin D deficiency (<30 nmol/L) during pregnancy (7). 

 

During pregnancy, the fetus entirely depends on maternal vitamin D reserve (8). The maternal 

serum 25-OH-D3 concentration is highly correlated to that of the umbilical cord of the fetus. 
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Moreover, since 90% of maternal vitamin D is synthesized in the skin under the action of solar 

UV-B rays, the mother’s vitamin D status is mostly influenced by the season ; with higher 

concentrations reported during summer and early fall in European women (9). In consequence, 

without supplementation, fetal vitamin D concentration largely depends on the season of 

pregnancy, and the MoB. This may explain why several conditions related to hypovitaminosis 

D have been linked to the MoB and why children born in winter are being more exposed to 

multiple sclerosis and altered thymus function (10).   

 

However, the relationship between MoB and cognitive function in older patients without 

dementia has not yet been studied. We hypothesized an association between MoB and overall 

cognitive performance in adults over 60 years, in particular that summer and early autumn 

MoB would be associated with better cognitive function. 

 

The primary objective of the present study is to measure the association between MoB and 

global cognitive performance, using Mini Mental State Examination (MMSE), in adults over 60 

years without dementia. The secondary objectives are to measure the association between 

MoB and specific cognitive functions in adults without dementia.    
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METHODS 

1. Study design 

MEMENTO is a large cohort of patients consulting in French memory clinics and presenting with 

either isolated cognitive complaints or recently diagnosed mild cognitive impairment (MCI). 

Between April 2011 and June 2014, 2323 patients from 28 French memory clinics consented 

to participate and to be followed over a 5-year period. We used data collected at baseline. 

 

2. Participants and selection criteria 

Inclusion criteria were as follows: patient aged 60 years or older, had at least MCI in one or 

more cognitive domains or a subjective cognitive complaint without an objective deficit, with 

a Clinical Dementia Rating ≤ 0.5, the absence of visual and hearing impairments preventing 

neuropsychological testing, health insurance and to provide informed written consent.  

Exclusion criteria were: being under guardianship, residing in a nursing facility, being a 

pregnant or breastfeeding women, Alzheimer disease known as being caused by gene 

mutation, history of intracranial surgery, contraindication to MRI, neurological disease such as 

treated epilepsy or Parkinson’s disease, brain tumor, subdural hematoma, stroke diagnosed in 

the last 3 months preceding enrolment visit or stroke followed by persistent neurological 

deficits, schizophrenia history and illiteracy. 

 

3. Study examinations 

Baseline data collection included socio-demographic characteristics, personal, familial medical 

history, neurological and physical examination (anthropometric measurements and 3 

measures of blood pressure (BP)), current medication intake (including vitamin D and 
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analogues), full neuropsychological test (Mini Mental State Examination (MMSE), Digit span, 

Delayed Matching to Sample 48 (DMS48), Trail Making Test (TMT), Frontal Assessment Battery 

(FAB)), autonomy (Instrumental Activities in Daily Living Scale), and physical performances 

(Short Physical Performance Battery (SPPB)). All data was recorded via secured online 

electronic data capture.  

 

4. Outcomes 

Primary outcome measure was the MMSE score for the evaluation of global cognitive 

performances.  

Secondary outcome measures were time used for TMT – part A (in seconds) testing the speed 

of information processing, delayed DMS48 (/48) for visual episodic memory, time used for 

TMT- part B (in seconds) for shifting, Digit Span standard score (/20) for updating, FAB score 

(/18) and more specifically the Go-No-Go sub score (/3) for cognitive inhibition.  

 

5. Covariates 

The following covariates were included as potential cofounders in the statistical models : age, 

gender, latitude of the birthplace, education level, single status, Body Mass Index (BMI) 

(kg/m²), hypertension (systolic BP > 140 mmHg or diastolic BP > 90 mmHg on the 2nd 

measure), moderate or extreme anxiety or depression, loss of independence (IADL < 4/4), 

low or intermediate physical performance (SPPB score < 10/12) and use of vitamin D 

supplements at enrolment visit.  

Most birthplace latitudes were obtained from a governmental website and was manually 

completed with data provided from another website.  
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6. Statistical Analysis 

Participants’ characteristics were summarized using mean ± standard deviations or effectives 

and percentages, as appropriate. To determine the association between the MoB (independent 

variable) and cognitive performances (dependent variable), we applied multiple linear 

regressions. The MoB was added as a periodic function: β1*sin(2π * MoB/12) + β2*cos(2π * 

MoB/12) where π and βi are regression coefficients.  

In addition, as the MMSE score distribution did not met the normality condition, we normalized 

this score with “NormPsy” R package. P-values <0,05 were considered significant, and all 

statistics were performed using SAS® V9.4.  

 

7. Ethics 

All participants in the study provided written informed consent for research. The MEMENTO 

study protocol has been approved by the local ethics committee (“Comité de Protection des 

Personnes Sud-Ouest et Outre Mer III”, approval number 2010-A013984-35), and the study 

was conducted in accordance with the guidelines of the Declaration of Helsinki.  
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RESULTS 

Among the 2323 patients recruited in the MEMENTO cohort, we included 1661 participants 

(Figure 1). Their mean age was 70.9 ± 8.6 years. They were predominantly women (62.6%), 

with a high educational level (superior studies for 39.8%). The mean MMSE score was 28.0 ± 

1.8 (Table I).  

 

As indicated in Table II, every MoB was represented, with a maximum of participants born in 

July (9.4%) and a minimum born in November (6.7%) and showed no significant difference 

compared with birth distribution between January 1946 and December 1980 in Metropolitan 

France. 

 

Multiple linear regression model (adjusted for age, latitude of the birthplace, gender, education 

level, single status, BMI, anxiety and/or depression, IADL, SPPB and the use of vitamin D 

supplements) showed that the cosine function of MoB was associated with the normalized 

MMSE score (β=-1.01 with p=0.036) which means that the association between the MoB and 

MMSE could be modeled with an inverted cosine function (Table III, Figure 2a). The highest 

predicted value of average MMSE score was 28.19 ± 0.68 found among participants born in 

June and lowest predicted value was 27.74 ± 0.7 in December. 

 

In the multiple linear regression model, MMSE score was positively associated with feminine 

gender (β=1.84, p=0.0162), education level (for superior studies β=11.70, p<0.0001) and 

inversely associated with age (β=-0.16, p=<0.001), hypertension (β=-2.03, p=0.004), 

disability (β=-5.61, p<0.001) (Table III). MMSE score was not associated with marital status, 

latitude of birthplace, BMI, anxiety and/or depression, physical performance and use of vitamin 

D supplements.  
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We also found that TMTA time (β=1.35, p=0.032), delayed DMS48 score (β=-0.29, p=0.03) 

and Digit Span standard score (β=-0.24, p=0.020) were associated with the sine function of 

MoB. The best predicted value of TMTA time was 47.05 ± 8.77 seconds in September and 

worse was 50.45 ± 7.82 in December. The highest predicted value for Digit Span score was 

10.26 ± 0.92 in August and lowest was 9.64 ± 1.01 in February. The highest predicted value 

for delayed DMS 48 score was 44.82 ± 1.35 in July and lowest was 43.96 ± 1.65 in February 

(Figure 2b, 2c, 2d). 

 

Direct DMS 48 score, FAB score, TMTB time and Go-No-Go scores were not significantly 

associated with MoB using either the sine or cosine function.  
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DISCUSSION ET CONCLUSION 

 

The main finding of this study is that the MoB was associated as a periodic function with global 

cognitive performances evaluated by the MMSE score, in a large cohort of adults over 60 y.o. 

without dementia, independently of all studied potential cofounders. Summer MoB, notably 

June, July and August, were associated with better scores in MMSE, delayed DMS48 (testing 

episodic visual memory), TMT-A (testing executive functions) and Digit span (testing working 

memory).  

 

The MoB effect has been studied in various fields. Previous studies reported that the MoB 

influences several organic diseases as multiple sclerosis (10), thymic output (11), psychiatric 

disorders as schizophrenia, depression and suicidal risk (12,13). 

The Rotterdam cohort study led in Netherlands (14) on nearly 13 000 participants, born 

between 1887 and 1960 and followed between 1990 and 2018, showed that the risk of 

dementia was higher for participants born in winter and fall (respectively HR 1.15 [95% CI 

1.01-1.31] and HR 1.17 [95% CI 1.01-1.33]) than those born in summer, especially for 

Alzheimer' disease. The risk was particularly increased for participants born in a colder winter.  

Season of Birth (SoB) and dementia were associated in a study focusing on 354 859 Chinese 

older patients over 60 y.o. Compared with the summer-born, the odds of dementia were 

significantly lower among those born in winter in the northern regions of China. The results 

are not concordant with the ones described in this study. However, these differences can be 

explained by China's larger surface area, differences in lifestyle and climate (15). 

 Kucera and al. using a large European cohort (SHARE) of 70,000 patients provided evidence 

of an association between SoB and specific cognitive performances with higher scores in 

delayed recall and verbal fluency for the summer-born individuals compared to winter-born 
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(16). The results did not find that being born in winter was associated with a greater rate of 

cognitive decline. These results are concordant with ours for delayed recall and executive 

functions even if different tests were performed in the SHARE study to assess these various 

cognitive functions. We did not study the impact of MoB on cognitive decline as data was only 

available at baseline, but further analyses could be performed using the follow-up at 5 years 

in the MEMENTO cohort. 

To our knowledge, there are no references in the literature studying the association between 

MoB and other specific neurodegenerative disorders. 

 

In the United Kingdom, neuroimaging was available for 43 000 individuals followed by a large 

cohort focusing on the association between MoB and mental health disorders. Summer births 

were associated with greater volume and mean cortical thickness in temporal and occipital 

lobes, greater cingulate thickness and amygdala volume. Winter births were associated with 

greater global white matter, association fibers and thalamic radiations integrity. However, this 

study does not provide evidence of association between neuroimaging findings and clinical 

neurocognitive disorders except for a greater risk of probable major depressive disorder in 

summer-born patients (17). 

In a Japanese study published in 2024 (18), in comparison to summer-born patients, winter-

born patients with schizophrenia showed significantly increased gyrification mainly in the left 

lateral occipital, inferior temporal and right frontoparietal regions as well as cortical thinning 

in the right superior frontal lobe. SoB did not significantly affect the gyrification in healthy 

controls. This suggests the contribution of early neurodevelopmental factors associated with 

SoB. 
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In the Rotterdam study, there was no effect of SoB on any imaging derived measures in 

patients with dementia (14). More research would be needed to study the association between 

neuroimaging findings and MoB in demented patients or with cognitive performances. 

 

It has been suggested that vitamin D could play a major role on the MoB effect through the 

multitude of effects of this hormone on the central nervous system (CNS) including 

neurotrophism, neurotransmission, neuroprotection, and neuroplasticity (1). 

The presence in the brain of 25-hydroxylase and 1-α-hydroxylase, along with evidence of in 

situ CNS calcitriol synthesis, suggest that the CNS can locally metabolize and regulate the 

active form of vitamin D (1). Also, the specific VDR is found in glial cells in various regions of 

the CNS (spinal cord, temporal and frontal cortex, central grey nucleus, cerebellum, ventriculus 

system).  

Some data suggest that the biological effects of vitamin D may be long-lasting and even 

transgenerational. In a study where rats were treated with vitamin D in the neonatal period, 

dopamine levels remained elevated well beyond the period of exposure, with the effect being 

transmitted to the offspring of treated female rats. Evidences suggest that epigenetic 

regulation may be operative in vitamin D converting enzymes, raising the possibility that early 

vitamin D exposure (or lack of) may induce epigenetic alterations that affect gene expression 

and neurodegenerative diseases later in life (19). 

 

In developmental vitamin D deficient rodent models induced by vitamin D dietary deprivation 

prior breeding and maintained during pregnancy, offsprings showed morphological changes in 

the brain, with an overall increased brain size and hemispheric length, cortical layer thinning, 

and larger lateral ventricles compared with vitamin D-sufficient controls (13). Microscopically, 

vitamin-D-depleted offspring had increased cellular proliferation with higher rates of mitosis 
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and decreased apoptosis than usually observed. There were behavioral consequences with 

alterations in learning and memory, impaired attentional processing, altered spontaneous 

locomotion in those vitamin D deprived rats during embryogenesis even if there were given 

normal intake of vitamin D after birth.  

 

The effect of vitamin D insufficiency during pregnancy was also investigated in humans. Several 

systematic reviews and clinical trials already showed that vitamin D insufficiency during 

pregnancy was associated with negative outcome on neurodevelopment, verbal and motor 

skills (7,20). The results of the ECLIPSES trial suggests that there may be a critical period for 

neurodevelopment in the 1st trimester of the pregnancy , during which vitamin D may be 

essential. It may not be the moment of birth that results in a higher risk of dementia, as the 

association could also be explained by circumstances at the moment of conception, during the 

pregnancy trimesters, or after (7). Further knowledge about the most critical moments or 

periods is necessary to draw any conclusions. 

 

Thus, the alternative possibility of a direct MoB effect on cognition should be considered, based 

on the seasonal changes of maternal exposure to UV-B radiation during pregnancy and the 

subsequent changes of maternal serum vitamin D concentration. In France, the sun exposure 

of pregnant women appears insufficient between October and May to allow normal vitamin D 

concentration (9). As the fetus is completely reliant on maternal vitamin D reserve and as 90% 

of vitamin D is synthetized under the action of solar UV-B rays, the fetus experiences seasonal 

changes of 25-OH-D3 concentrations throughout gestation, with potential consequences on 

cognition (8).  

All these observations confirm that vitamin D promotes prenatal and postnatal neurological 

development. This could explain our results, in particular the fact that people born in summer 



14 

 

and early autumn are more likely to show better cognitive performance later in life, due to 

higher levels of 25-OH-D3 in mothers during early pregnancy (August to November) (9).  

 

Potential limitations of our study should be considered. Firstly, the MoB is a proxy measure for 

seasonal variations in UV light and length of the day impacting vitamin D levels. Temperature, 

pollen, nutrition, seasonal infectious agents, air pollution remain potential cofounders. 

Secondly, these findings might not be generalizable to other countries and populations, as the 

association of vitamin D levels probably depend on seasonal circumstances such as weather 

and latitude. Thirdly, the use of an observational design precludes any causal inference. Finally, 

no information on eventual premature birth or birthweight was available, although premature 

delivery and lower birthweight appears to be more frequent in mothers deficient in vitamin D 

(21). 

The strengths of this study include a large sample of older adults recruited in 28 centers. 

Additionally, the participants recruited were all born in a large period, in an era without vitamin 

D supplementation policy for pregnant women. This could have emphasized the role of 

seasonality and sun exposure. We measured cognitive performances through a panel of various 

and precise tests. Furthermore, the participants’ distribution by month of birth was consistent 

with the distribution noticed by the French national institute for statistical and economic studies 

(INSEE) between 1946 and 1980. Finally, regression models were applied to measure adjusted 

associations.  

 

Our results support the idea that, as in muscle growth and muscular mass development, 

neurological changes due to early life hypovitaminosis D are persistent in adult age (22). This 

support the fact that vitamin D status of pregnant women and offspring exposure to high levels 

of vitamin D is crucial during embryogenesis and the 1st trimester of pregnancy. Since 70% of 
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pregnant women have hypovitaminosis D, these observations are relevant to public health and 

call for an approach based on maternal vitamin D monitoring and eventual supplementation 

(8). It seems important to recall that vitamin D supplementation during pregnancy is not 

associated with any maternal and neonatal negative outcomes (4,23). Finally, this study 

provides a strong rationale for conducting prospective trials in pregnant women to reveal long-

term effects of MoB or SoB, their impact on vitamin D levels, and the consequences on 

neurocognitive functions.  

 

In conclusion, to our knowledge, we provide here the first evidence of a MoB effect on the 

cognitive performance in older adults without dementia in France. The summer and early fall 

MoB were associated with better results on several cognitive scores. Vitamin D status during 

pregnancy could explain this result. More studies would be needed to develop formal clinical 

recommendations on vitamin D supplementation during pregnancy.  
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FIGURES 

 

 

 

 

 

Figure 1. Study flowchart 

*MMSE = Mini Mental State Examination 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

2323 patient included in MEMENTO cohort study 

from French memory clinics between April 2011 

and June 2014 

1661 provided complete assessment 

662 excluded from analysis because of missing data 

10    No data on primary outcome measure (MMSE*) 

652  Did not completed baseline assessment 
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a) MMSE score*

 

b) TMTA time*

 

c) Deferred DMS48 score*

 

d) Digit Span standard note *

 

 

Figure 2. Trigonometric modelling of cognitive performances by month of birth 

*Adjusted for age, latitude of the birthplace, gender, education level, single status, body mass index (Kg/m²), hypertension ( Systolic 

blood pressure ≥ 140 mmHg or Diastolic blood pressure ≥ 90 mmHg), anxiety and/or depression, disability ( Instrumental Activities of 

Daily Living score below 4 out of 4), low or intermediate physical performances ( Short Physical Performance Battery score be low 10 out 

of 12) and the use of vitamin D supplements 
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TABLES 

Table I. Participants’ characteristics at baseline (n=1661) 

 MEMENTO Cohort 

 n (%) or  
mean (± SD) 

Range 

Demographical measures 

Age (years) 70.9 ± 8.6 32.5-92.7 

Women 1040 (62.6)  

Single status 601 (36.2)  

Education level   

≤ Primary school 230 (13.8)  

Cycle 1 383 (23.1)  

Cycle 2 387 (23.3)  

≥ Superior 661 (39.8)  

Clinical measures 

Body Mass Index (Kg/m²) 25.5 ± 4.3 14.5-52.5 

Hypertension1 777 (46.8)  

Anxiety and/or depression 885 (53.3)  

Deficiency in the IADL score (<4/4) 277 (16.7)  

Low or intermediate physical performance2 389 (22.2)  

Use of vitamin D supplements 324 (19.5)  

Cognitive performance 

MMSE score (/30) 28.0 ± 1.8 20-30 

Normalized MMSE score (/100) 78.1 ± 14.7 37-100 

TMT A time (sec) (n=1654) 48.6 ± 20.2 13-254 

Delayed DMS48 score (/48) (n=1634) 44.5 ± 4.2 10-48 

FAB score (/18) (n=1642) 16.2 ± 1.9 8-18 

TMT B time (sec) (n=1625) 112.4 ± 61.7 24-638 

Digit span – standard score (/20) (n=1629) 10.0 ± 3.1 1-20 

Go-No-Go score3 (/3) (n=1636) 2.5 ± 0.8 0-3 

MMSE : Mini Mental State Examination ; TMT A : Trail Maling Test – part A ; DMS48 : 

Delayed Matching to Sample 48 ; TMT B : Trail Maling Test – part B ; FAB : Frontal 

Assessment Battery 
1 Systolic blood pressure ≥ 140 mmHg or Diastolic blood pressure ≥ 90 mmHg 
2 Short Physical Performance Battery score < 10/12 
3 FAB subscore for cognitive inhibition 
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Table II. Participants’ distribution by month of birth in MEMENTO cohort (n=1,661) compared 

with birth distribution, between January 1946 and December 1980 in Metropolitan France 
(n=28 913 203) 

 

Month of birth 
Metropolitan France1 

(n= 28 913 203) 
MEMENTO cohort 

(n=1 661) 

 N % N % CI* 95% 

January 2 432 597 8.4 138 8.3 [7.0-9.7] 

February 2 274 688 7.9 125 7.5 [6.3-8.9] 

March 2 538 036 8.8 155 9.3 [7.9-10.7] 

April 2 500 268 8.6 141 8.5 [7.2-9.8] 

May 2 618 596 9.1 155 9.3 [7.9-10.7] 

June 2 445 129 8.5 149 9.0 [7.6-10.5] 

July 2 507 998 8.7 156 9.4 [8.0-10.9] 

August 2 402 578 8.3 152 9.2 [7.8-10.6] 

September 2 339 415 8.1 130 7.8 [6.6-9.2] 

October 2 321 908 8.0 136 8.2 [6.9-9.6] 

November 2 208 393 7.6 111 6.7 [5.5-8.0] 

December 2 323 587 8.0 113 6.8 [5.6-8.1] 

*95% Confident Interval 
1Source : https://www.insee.fr/fr/statistiques/serie/000436391?idbank=00043639#Tableau 
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Table III. Results of the multiple linear regression model to measure the association between 

the normalized MMSE score and the Month of Birth (n=1 661) 
 

 β CI 95% p-value 

Demographical measures  

Age (years) -0.16 [-0.24;-0.07] < 0.001 
Latitude of birthplace 0.14 [-0.03;0.31] 0.114 
Women 1.84 [0.34;3.35] 0.0162 

Marital status   0.546 

Married / cohabiting partner -   

Single / divorced / separated -0.24 [-1.96;1.48]  

Widower -1.18 [-3.28;0.92]  

Education level   <0.001 

≤ Primary school -   

Cycle 1 5.59 [3.33;7.85]  

Cycle 2 8.47 [6.20;10.75]  

≥ Superior 11.70 [9.58;13.82]  

Clinical measures  

Body Mass Index (Kg/m²) 0.09 [-0.07;0.25] 0.282 
Hypertension1 -2.03 [-3.41;-0.65] 0.004 

Anxiety and/or depression -0.06 [-1.42;1.29] 0.927 
Deficiency in the IADL score (<4/4) -5.61 [-7.43;-3.80] <0.001 

Low or intermediate physical performance2 -1.71 [-3.42;-0.00] 0.050 
Use of vitamin D supplements 0.34 [-1.37;2.06] 0.694 

Month of Birth (MoB)  

Sin (2π * MoB/12) -0.53 [-1.46;0.41] 0.269 

Cos (2π * MoB/12) -1.01 [-1.96;-0.07] 0.036 
 

MMSE : Mini Mental State Examination ; IADL : Instrumental Activities of Daily Living 
1 Systolic blood pressure ≥ 140 mmHg or Diastolic blood pressure ≥ 90 mmHg 
2 Short Physical Performance Battery score < 10/12 
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 Introduction : La vitamine D intervient dans le métabolisme cérébral et cette association pourrait 

commencer dès les toutes 1ères étapes de la vie, durant l’embryogénèse, quand la vitamine D fœtale 

repose uniquement sur la réserve maternelle. L’objectif de cette étude est de mettre en évidence une 

association entre le mois de naissance (MoB) et les performances cognitives chez le sujet âgé. 

Méthodes : Les données à l’inclusion d’une cohorte française mulitcentrique de 2 323 patients > 60 

ans sans troubles neurocognitif majeur, recrutés entre 2011 et 2014 ont été inclus. Le critère de 

jugement principal était le score MMSE. Le MoB a été utilisé comme fonction périodique dans les 

modèles de régression linéaire et ajusté sur l’âge, le genre, la latitude de naissance, le niveau 

d’éducation, le statut marital, l’IMC, l’hypertension, l’anxiété ou la dépression, le score IADL, la 

performance physique et l’utilisation de supplémentation en vitamine D. 

Résultats : 1 661 patients de 70,9 ± 8,6 ans d’âge moyen, avec un score MMS moyen de 28,0 ± 1,8 

ont été inclus. Dans le modèle de régression linéaire, la fonction cosinus du MoB est associée au score 

MMSE normalisé (p = 0,006). La modélisation prédit une valeur maximale de MMSE en Juin (28,19 ± 

0,68) et minimale en Décembre (27,74 ± 0,7) . La fonction sinusale du MoB est associée au TMTA 

(β=1,35, p=0,032), DMS48 différé (β=-0,29, p=0,33) et à l’empan numérique (β=-0,24, p=0,020). 

Conclusion : Les mois de naissance d’été sont associés à des meilleurs performances cognitives chez 

les sujets âgés français sans troubles neurocognitifs majeurs. 
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Introduction: Vitamin D is involved in brain metabolism and this relationship could begin in the very 

1st stages of life, during embryogenesis, when offspring vitamin D only relies on maternal reserve. The 

objective of this study was to highlight an association between the Month of Birth (MoB) and cognitive 

performances in older adults.  

Methods: Data at baseline from a French multicentric cohort of 2 323 non demented patients aged ≥ 

60 y.o. recruited from 2011 to 2014 were included in this study. The Mini Mental State Examination 

(MMSE) was used as principal outcome. A periodic function of the MoB was used in regression models 

and adjusted for age, gender, latitude of the birthplace, education level, single status, BMI, 

hypertension, anxiety or depression,  IADL score, physical performance and use of vitamin D 

supplements. 

Results: A total of 1 661 patients with a mean age of 70.9 ± 8.6 y.o. and mean MMSE score of 28.0 

± 1.8 were included. In multiple linear regression model, the cosine function of MoB was associated 

with normalized MMSE score (p=0.006). Modelisation predicted a highest value of MMSE in June (28.19 

± 0.68) and lowest in December (27.74 ± 0.7). Sine function of MoB was associated with TMTA time 

(β=1.35, p=0.032), delayed DMS28 score (β=-0.29, p=0.33) and Digit span standard score (β=-0.24, 

p=0.020). 

Conclusion: Summer MoB were associated with better cognitive performances in French older adults 

without dementia regardless of potential cofounders.  
 
 

 


