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Menarcheal age of mothers and daughters: Tehran 
Lipid and Glucose Study
F.R. Tehrani,1 P.Mirmiran,1 S. Zahedi-Asl,1 K. Nakhoda 1 and F. Azizi 1

ABSTRACT There is some evidence for a decreasing age of menarche in many populations. This study examined 
the secular trend of age at menarche among Iranian women. Age at menarche based on recall information was 
recorded for 770 pairs of mother and daughters. Between 1930 and 1990 mean menarcheal age of this cohort of 
women decreased from 13.88 to 12.98 years (–0.15 years per decade) and mean height of the cohort increased 
from 152.33 to 158.43 cm (+0.99 cm per decade). There was a significant correlation between menarcheal age 
of mothers and their daughters (r = 0.27). Year of birth, mother’s menarcheal age and daughter’s height were 
significant predictors of daughter’s menarcheal age.
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سن بدء الإحاضة لدى الأمهات والبنات: نتائج مستمدة من دراسة الشحوم والغلوكوز في طهران
فهيمة رامزاني طهراني، بارفين ميرميران، صالح زاهدي أصل، كوبرا ناخودا، فريدون عزيزي

بيِّنات على انخفاض سن بدء الإحاضة لدى العديد من المجموعات السكانية. وتستقصي هذه الدراسة الاتجاه الزمني للعمر عند  ة  مَّ َـ ث الخلاصـة: 
سن الإحاضة لدى النساء الإيرانيات. ويستند تعيـين سن بدء الإحاضة على معلومات مستمدة من الذاكرة سجلها الباحثون لدى 770 من الأمهات 
وبناتهن، واتضح أنه بين عامي 1930 و1990 نقص وسطي سن بدء الإحاضة الوسطي لهؤلاء الأتراب من 13.88 إلى 12.98 عاماً )بنقص 0.15 عاماً كل 
عقد(، فيما زاد وسطي طول الأتراب من 152.33 إلى 158.43 سم )بزيادة 0.99 سم كل عقد(. وكان هناك ترابط يُعتد به إحصائياً بين سن بدء الإحاضة 
لدى الأمهات ولدى بناتهن )r = 0.27(. وقد كان كل من سنة الولادة وسن بدء الإحاضة لدى الأمهات وطول البنات من العوامل المنبئة التي يُعتد 

بها إحصائياً على سن بدء الإحاضة لدى البنات.

Âge de la ménarche chez les mères et leurs filles, dans le cadre de l’étude sur les lipides et le glucose 
réalisée à Téhéran

RÉSUMÉ Certaines données montrent que l’âge de l’apparition des premières règles décroît dans de nombreuses 
populations. Cette étude analyse la tendance séculaire de l’âge de la ménarche chez les femmes iraniennes. L’âge 
de survenue des premières règles chez 770 groupes mère/filles a été enregistré d’après le souvenir qu’en avaient ces 
femmes. Entre 1930 et 1990, l’âge moyen de la ménarche pour la cohorte de femmes concernées est passé de 13,88 ans 
à 12,98 ans (– 0,15 an par décennie) et la taille moyenne de la cohorte a augmenté de 152,33 cm à 158,43 cm (+ 0,99 cm 
par décennie). Une corrélation significative entre l’âge de la ménarche des mères et celui de leurs filles a été 
observée (r = 0,27). L’année de naissance, l’âge de la mère lors de la ménarche et la taille des filles sont des facteurs 
prédictifs significatifs de l’âge de la ménarche des filles.
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Introduction

Menarche  is  a  late event  in  the  sexual 
maturation of girls [1],  its timing being 
influenced  by many  factors  [2].  Age 
at menarche  reflects numerous health 
aspects of  a population  including  the 
timing of sexual maturation, growth and 
nutritional  status  and  environmental 
conditions [3].

A  positive  change  in menarcheal 
age  over  time  has  been  reported  by 
some  studies,  with  a  reduction  rate 
of  2–3 months  per  decade  reported 
in  the United States  of America  and 
some European countries [3–9]; , other 
studies, however did not document any 
appreciable decrease in menarcheal age 
[10,11]. One review article mentioned 
that evidence supporting a decrease  in 
the  age of menarche was  still  unsub-
stantiated [12]. A secular trend towards 
an earlier  age at menarche during  the 
last  few decades has been  regarded as 
a positive  indicator of  a population’s 
health status [13,14].

In healthy, well-nourished girls, me-
narche is largely dependent on genetics 
[15]. Studies on the menarcheal age of 
twins, sisters and mother-and-daughter 
pairs suggest a significant genetic effect 
[16].

There are  limited studies on age at 
menarche  for  Iranian girls,  the  secular 
trend of menarcheal  age and  the pos-
sibility of  a mother–daughter correla-
tion of menarcheal  age has not been 
investigated extensively. The objectives 
of  the  current  study were  to  examine 
the  secular  trend  in  age  at menarche 
among women born during 1930–90 
and to determine any mother–daughter 
correlations  for  age  at  menarche  in 
the Tehran Lipid  and Glucose Study 
(TLGS) population [17]. The TLGS is 
a prospective follow-up study, started in 
1997, among 14 000  individuals, both 
male and  female,  aged 3–69 years,  se-
lected randomly from one urban district 
of Tehran.

Methods

The sample  for  the present  study  in-
cluded 770 pairs of mothers and daugh-
ters, 1540 individuals overall, who were 
selected  for  the  study  from the TLGS 
cohort  [17]. Mothers were  included 
if  they had  at  least 1 daughter whose 
menstruation had begun prior  to  the 
initiation of  the  study  and  if  data on 
menarcheal age were available for both 
mother  and daughter.  If  any mother 
had more than 1 daughter meeting the 
inclusion criteria,  the daughter whose 
name was first,  based on alphabetical 
order, was chosen.

Interviews  were  conducted  by  a 
trained midwife. Each participant was 
asked: “At which age did you have your 
first menstrual period?” Probing ques-
tions such as “Do you remember what 
grade you were when your menstrua-
tion began?”  for girls  and  “How many 
years after your first menstruation did 
you  get married?”  for mothers  were 
used to help respondents remember the 
date. The same questions were asked 3 
years later (second phase), to reconfirm 
the  data  on menarcheal  age  and  the 
same answers were given by 83% of the 
subjects. Because errors in recalling age 
at menarche are  likely  to  increase with 
age, menarcheal  age was  considered 
based on date provided at the first phase 
interview  for participants giving differ-
ent answers in these 2 phases. Since the 
month of menarche was not asked, we 
assumed  that  all  respondents  experi-
enced  their menarche at  the midpoint 
of the year reported. 

Girls were asked about  the educa-
tion  level  and occupational  status  of 
their parents; socioeconomic status was 
categorized based on the answers given, 
applying  the Hollingshead  index [18], 
which had been modified according to 
our standards. The index has scores for 
education  level  from no education (0) 
to university  (4)  and  for occupation 
from none (0) to professional (4). The 
socioeconomic  class was defined  for 

this  study as  low (scores 0–8) or high 
(scores 9–16).

Weight was measured with the wom-
en minimally  clothed, without  shoes, 
using a digital scale and recorded to the 
nearest 100 g; height was measured in a 
standing position, without shoes, using a 
tape measure, while the shoulders were 
in a normal position. To reduce subjec-
tive error, all measurements were taken 
by the same female technician, who had 
been trained appropriately and was su-
pervised by a general practitioner. It was 
assumed  that height had not changed 
much  since menarcheal  age  and  that 
approximately 95% of height had been 
achieved at age of menarche, compared 
with mature height [19].

Statistical analysis
To determine  changes  in  age  at me-
narche between 1930 and 1990, the data 
were  initially analysed by simple  linear 
regression, with age at menarche as the 
dependent variable and year of birth as 
the sole covariate. Data were also strati-
fied by year of birth and presented at 
10-year  intervals. Values are presented 
as mean and standard deviation (SD). 
Analysis  of  variance  (ANOVA) was 
used  to  compare  the  data  presented 
at  10-year  intervals. The  results were 
considered  statistically  significant at P 
< 0.05. Pearson correlation analysis was 
used to determine the relation between 
the menarcheal age of mothers and of 
their daughters.

The  mean  age  of  mothers  and 
daughters  at  menarche  in  different  
socioeconomic groups were compared 
by 1-way ANOVA. Simple  regression 
analysis was used  to assess  the predic-
tion  capability  of menarcheal  age  of 
mother for their daughters.

Multiple  linear  regression analysis 
(stepwise method) was utilized to eval-
uate the predictors of menarcheal age of 
daughter as a dependent variable, using 
year of birth, menarcheal age of mother, 
height of mother and height of daughter 
as predictive variables. 
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Statistical analyses were performed 
using SPSS, version 15 software.

Results

The secular  trends  in height  and me-
narcheal age by year of birth for women 
born  between  1930  and  1990  are 
shown  in Figures 1  and 2. The mean 
menarcheal age of this cohort of women 
decreased by 0.90 years  from 13.88  to 
12.98  years during  the past  60  years, 
showing a downward rate of 0.15 years 
per decade. The mean height of the co-
hort increased by 5.94 cm from 152.33 
cm to 158.43 cm during  the same pe-
riod, an increase of 0.99 cm per decade. 
The results of a simple linear regression 
model with menarcheal age as  the de-
pendent variable and year of birth as the 
sole  covariate demonstrated  a  signifi-
cant association between  the variables 
(regression coefficient for standardized 
variables, β = 0.08; P < 0.001).

The mean age at menarche of moth-
ers  involved  in  the  study was  signifi-
cantly higher  [13.61 (SD 1.50) years] 
than the mean age at menarche of their 
daughters  [13.17 (SD 1.36) years] (P 
< 0.001;  95% CI:  0.22–0.63)  (Table 
1). The mean menarcheal age  for girls 
in  the  low  socioeconomic group was 
13.28 (SD 1.44) years compared with 
13.00 (SD 1.21) years  for girls with a 
high socioeconomic status, a significant 
difference between  these 2  socioeco-
nomic groups (P = 0.04). 

A positive correlation was observed 
between menarcheal age of mothers and 
their daughters (r = 0.27, P < 0.001). This 
correlation persisted independent of the 
socioeconomic status of daughters, being 
0.38  for  the high socioeconomic group 
and 0.22  for  the  low  socioeconomic. 
The  correlation between menarcheal 
age of mothers and daughters was also 
assessed  using  the  simple  regression 
analysis,  considering  the menarcheal 
age  of  daughter  as  a  dependent  vari-
able and the menarcheal age of mother 

cohort over  time reflects alterations  in 
socioeconomic status [20]. The results 
of the multiple linear regression analysis 
using daughter’s menarcheal age as the 
dependent  variable  and year of birth, 
mother’s  menarcheal  age,  mother’s 
height and daughter’s height as predic-
tive variables are shown in Table 2. The 
correlation coefficient of this model was 
R = 0.37 (R2 = 0.14; P < 0.001). The sta-
tistically  significant predictive variables 
were year of birth (β = 0.07; P < 0.001), 
menarcheal  age of mother  (β  = 0.23; 

Figure 1 Secular trend in height by year of birth for a cohort of Tehran women 
born between 1930 and 1990 (n = 1540)
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Figure 2 Secular trend in age at menarche by year of birth for a cohort of Tehran 
women born between 1930 and 1990 (n = 1540)

as a predictive variable;  the correlation 
coefficient of this model was R = 0.27 (R2 
= 0.07; P < 0.001) and the mother’s age 
was a  statistically  significant predictive 
variable (β = 0.07; P < 0.001). 

The  interpretation of  the mother–
daughter  correlation  may  be  con-
founded by the colinearity between the 
age of  the subject and her  recalled age 
at menarche and also  socioeconomic 
changes over  time. To correct  for  al-
terations  in  socioeconomic  status. we 
assumed  that  change  of  height  in  a 
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P < 0.001)  and height of daughter  (β 
= 0.03; P = 0.02). 

Discussion

In  this  paper we  present  for  the  first 
time data on a  secular  trend between 
1930 and 1990  towards earlier  age at 
menarche  in  Iranian women  and on 
the close association of  this  trend with 
attained height. The mean menarcheal 
age  of  the  cohort  decreased  by  0.15 
years  per  decade while mean  height 
increased by 0.99 cm per decade.

Although  the  secular  trend of me-
narcheal age has been studied in many 
countries,  there are conflicting data on 
this  trend  for  earlier onset of puberty 
and menarche [21]. Studies from Den-
mark  and The Netherlands have not 
shown any reduction in menarcheal age 
of the population since 1960 [10,11]. In 
contrast,  a  significant  trend  in  the age 
of onset of puberty and menarche over 
time has been reported from Brazil, the 
USA, South China, Mexico and Korea 
[3–9,20].

A positive secular trend for height of 
the population has been shown in some 

of  both mothers  and  their  daughters 
into  the model  in order  to  include  the 
genetic  component of  height.  In our 
population,  variations  in height  (as  a 
proxy for socioeconomic status) or the 
cohort effect of mothers’ recall of age at 
menarche did not affect the correlation 
of menarcheal  age  between mothers 
and daughters. Our finding, however, 
contrasts with  that  of Cameron  and 
Nagdee who  found  that  the mother–
daughter correlation of age at menarche 
became nonsignificant after controlling 
for  the maternal age at which mothers 
recalled their menarcheal age [25].

The most  important  limitation of 
this tudy was the use of self-reported me-
narcheal age and the possible  inaccura-
cies associated with mothers attempting 
to recall the date several decades later. As 
would be expected,  the ability  to  recall 
accurately menarcheal  age  decreases 
dramatically  over  time  [28]. Despite 
this,  the correlations between  recalled 
and  actual  recorded menarcheal  age 
over periods of up to 10 years have been 
shown  to be generally high (r > 0.75) 
[27,29,30]. We can argue that in a con-
servative and religious society such as the 
Islamic Republic of Iran, menarche is an 
important growth milestone that is well 
remembered by women. We reported 
the mean age at menarche of the cohort 
not the individual age at menarche and 
we confirmed the reliability of  the data 
on menarcheal age by asking the women 
the same questions 3 years later. There-
fore we can argue that the effect of recall 
error may be minimal. 

Another limitation of this study was 
that  the month of menarche was not 
used since  the majority of women had 
difficulty  in  recalling  it  correctly. Data 
on  the socioeconomic  status of moth-
ers at the time of menstruation was not 
available. Also we did not evaluate the ef-
fect of other important variables such as 
participants’ body mass  index, physical 
activity or nutrition on menarcheal age.

It needs  to be mentioned  that  the 
current  analyses were  based  on data 
from  a  single  community  in Tehran 

Table 1 Mean age at the time of the study and mean age at menarche of mother–
daughter pairs in the Tehran Lipid and Glucose Study

Group Current age (years) Age at menarche (years)

Mean (SD) Range Mean (SD)

Mothers (n = 770) 44.84 (7.26) 29–70 13.61 (1.50)

Daughters (n = 770) 18.62 (4.29) 11–30 13.17 (1.36)

Table 2 Multiple regression analysis of 
the correlation between menarcheal 
age of mothers and daughters, using 
menarcheal age of daughter as the 
dependent variable 

Variable β-value P-value

Intercept 6.76 0.003

Year of birth 0.07 < 0.001
Mother’s  
 menarcheal age 0.23 < 0.001
Mother’s height –0.17 0.21

Daughter’s height 0.03 0.02

studies [20,22]. In the current study, the 
mean height of the cohort increased by 
5.94 cm, showing an upward rate of 0.99 
cm per decade. 

We  used  height  as  a  proxy  for 
socioeconomic  status  over  time  and 
assumed that current height was a suit-
able measure as approximately 95% of 
mature height is achieved by the age of 
menarche [19,23]. In the present study, 
menarcheal age was higher in girls with 
low  socioeconomic  status  compared 
with  girls with  a high  socioeconomic 
status. This  agrees with  some  studies 
[14,24], but not with others  [13–15]. 
However, the menarcheal age of moth-
ers was  significantly higher  than  their 
daughters in all socioeconomic groups, 
a finding similar  to that of  the Ersoy et 
al. [15].

The  correlation  between  the me-
narcheal  age  of  mothers  and  their 
daughters in the current study was 0.27 
using  simple  regression and 0.37 after 
multiple  regression, which  is  compa-
rable to figures of 0.23 to 0.39  in other 
studies  [15,25,26].  In  the majority of 
these  studies  the association also per-
sisted after controlling for confounding 
variables. We used multiple  regression 
analysis because  the mother–daughter 
correlation in menarcheal age could be 
confounded by the colinearity between 
the age of  the woman and her  recalled 
age  at menarche (older  subjects  tend 
to  recall  an  older  age  of menarcheal 
age [27]) and also by improvements in 
the  socioeconomic  status of  the com-
munity over time [27]. We used height 
as  a  variable,  as  changes  in  the height 
a population over  time can  indirectly 
show  improvement of  socioeconomic 
status [20]. We also entered the height 
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and,  since menarcheal age can vary by 
location, it may not be possible to gener-
alize these results to other communities 
in the Islamic Republic of Iran.

To  conclude,  it  is  recommended 
that trends in menarcheal age in relation 

to  trends  in socioeconomic status and 
industrial growth in the Islamic Republic 
of Iran be observed and monitored in the 
next few decades to confirm the present 
findings in different communities.
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