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Abstract

Background: The major landmark for puberty in females is menarche. There seem to be change in the age of menarche
over the years which may have resulted from some factors like environment, socio and economic status of subject.

Aim: This cross-sectional study was carried out to determine the average age of menarche in the study population and
ascertain whether the place of residence and socioeconomic status play any role.

Method: The study population was 510 female students, 243 of which had attained menarche. 130 of them were in the
urban areas and 113 in rural areas. The study was carried out among students of Junior Secondary schools one to three
that met the inclusion and exclusion criteria in six selected schools where eighty five students from each of the schools
were randomly selected.

Results: Findings show that the most frequent age of menarche in urban areas was 12years and that of rural was
13years. The average age of menarche from this study was (12.68 + 1.365years) while that from urban and rural areas
were (12.18 + 1.287years) and (13.26 * 1.223years) respectively. There was a significant difference (p < 0.05) between
the age of menarche in rural and urban areas. Similarly significant difference (p < 0.05) was observed between age of
menarche across the five socioeconomic classes in the rural and urban areas.

Conclusion: The mean age of menarche was earlier among residents of urban areas. The effect of place of residence and
socio-economic status affected the mean age of menarche.
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1. Introduction

Puberty is the stage of human development where physical growth and sexual maturity occur. The major landmark for
puberty in females is menarche. Menarche is one of the stages of puberty and on average, the process from fast growth
and breast budding (Thelarche) is approximately 4.5 years with a range of 1.5 to 6 years [1]. Menarche is the first
menstrual bleeding which indicates commencement of the female’s reproductive life. It is seen as the most significant
event in female puberty. There is a global trend in the mean age of menarche with a gradual decrease in the past few
decades [2, 3]. Girls experience menarche at varying ages. It can be as low as 9 years and as high as 18 years. The timing
of menarche is determined by female biology as well as genetic and nutritional factors. The average age of menarche is
about 12.5 years in the United States [4]. According to Al Sahab et al,[5], the average age of menarche is 12.72 years in
Canada while in the United Kingdom, it is 12.9 years [6]. A study carried out in the Northern part of Nigeria, precisely
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Sokoto Metropolis in the year 2011 produced a mean age of 13.67 + 1.2 years [7]. The mean age of menarche was
estimated to be 12.3 + 1.18 years in a cross-sectional study in Benin city in 2014 [8].

Age at menarche has major implications for female fertility [9, 10] and, more so, this can act as an indication of potential
health complications in the future. Earlier menarche is linked with an increased risk of other diseases, such as breast
cancer [11], gynecological cancers [12] and various cardiovascular diseases [13, 14]. Girls with early menarche showed
increased blood pressure and glucose intolerance compared with girls who matured later [15]. Overall, earlier
menarche (before 12 years) led to higher mortality [14]. In another vein, there is a strong link between early menarche
and high bone mineral density [16]. Recent data reveal that age at menarche is significantly linked with body
composition, insulin sensitivity and blood lipid levels [17]. Age at menarche is reducing worldwide [18]. Earlier age at
menarche is related to increased risk for breast cancer [19], reduced stature and increased risk of obesity [20] and type
2 diabetes [14], whereas late menarche may be associated with an increased risk of Alzheimer’s disease [21] and stroke
[22], as well as lower fertility [23]. Recognizing societal and economic variants determining variation in the age at
menarche may thus shed light on their relationship with many chronic diseases in women.

Identification of the factors that contribute to the timing of menarche may add to our understanding of the physiological
mechanism of this development and the associated fertility and health risks. The current study sought to determine the
variation in the age of onset of menarche with a view to setting a baseline for the age of menarche by specifically
investigating the mean ages gotten from this study and compare them to mean ages gotten from prior studies in other
parts of the world. It will also determine its association with socio-demographic profile and the correlation between the
average age of menarche in sample urban and rural populations.

2. Material and methods

2.1. Study area
The study was carried out in Ughelli local government area, Delta State, South-south Nigeria. Three secondary schools
each in the rural and urban areas were selected for the study.

An urban area is a region that is very developed, meaning, human structures are dense such as houses, commercial
buildings and roads. It is an area that can be easily accessed and where most of the inhabitants have non-agricultural
jobs. In urban areas, homes and businesses are very close to one another. While a rural area is an area with fewer homes,
buildings and low population density when compared to the urban area. Rural areas are not developed as urban areas
and the majority of the inhabitants have agricultural jobs though with poor accessibility. The above definition was used
to determine our urban and rural settings in this research.

The schools in the rural areas are Oteri Secondary School, Oteri-Ughelli; Adagwe Secondary School, Eruemukohwarien
and Esejuvwevwo Secondary School, Iwhrenene-Ughelli. The schools in the urban areas are Kogbodi International
School, Ughelli; Oharisi Secondary School, Ughelli and Heroes of Faith School, Ughelli.

2.2. Study design

It is a cross sectional study that was carried out to determine the average age of onset of menarche among junior
secondary school students in urban and rural areas in Ughelli Delta central senatorial district of Delta State Nigeria.
Other variables investigated were socioeconomic class of the students between the ages 8 to 16 years.

2.3. Study Population

The study was conducted among the female students of ]SS 1 to JSS 3 in six secondary schools age-matched between 8-
16 years. A total population of 510 students (N) was used for this study. 85 students were gotten from each school.
2.4. Study duration

The study duration was for six months.

2.5. Selection Criteria

2.5.1. Inclusion criteria

Female students of the school who were in classes JSS 1, ]SS 2 and ]SS 3, those that gave consent, age between 8-16
years.
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2.5.2. Exclusion Criteria

Those who could not remember their ages of menarche, students who did not give consent to participate in the study,
students who were absent on the day of data collection.

2.6. Data Collection

Data was collected using a questionnaire that was a combination of the open-ended and the close-ended type. It covered
such areas like age, class, parents’ occupation and educational levels, type of house they lived in, respondent’s family
size as well as questions about onset of menarche and age. Using modified socioeconomic scale-I, II, I11, IV, V [24].

At the various schools, a brief introduction and inquiry were made to find out if the students understood what
Menstruation was and explanation also followed. The respondents gave their oral consent after consulting with their
parents. Then, questionnaires were shared with the subjects. The data was gathered within a period of four months.
The girls filled the questionnaires in their classrooms under the supervision of the researcher. 600 questionnaires were
handed out but only 510 were filled properly and were used for analysis.

2.7. Ethical Approval

Ethical clearance was sought and granted by the ethical committee of the Faculty of Basic Medical Sciences, Delta State
University. (RBC/FBMS/DELSU/ UG/18/03)

2.8. Sampling technique

The study was done using the Random sampling technique resulting in a total of 510 participants in both rural and
urban areas. The selection of females was done considering the relative proportion of various age distribution of the
sampled population in rural and urban communities.

2.9. Sampling size

The study involved 510 participants. The formula for sample size determination is:

Z2xp(1l-p)
n=———+—
e2

n = required Sample Size

z = confidence level at 95% (Standard value of 1.96)

p = estimated prevalence in project area (assumed = 0.3)
q=1-p

e = margin of error at 4% (0.04)

_1.962x0.3(1-0.3)

(0.02)2 (25)

_3.84x0.3(0.7)
B 0.0004

_ 3.84x0.21
~0.0004

0.8064
0.0004

n=>504

2.10. Statistical Analysis

Data collection was done using a self-administered questionnaire and its entry with subsequent analysis was done using
SPSS Software version 22. Qualitative variable, frequency and percentage were calculated. Quantitative variables, mean
(SD) were calculated, T-Test and Analysis of Variance (ANOVA) were used to find significant difference. A value of P <
0.05 was taken as significant.
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3. Results

Table 1 Distribution of respondents according to age of menarche in rural areas (n=113)

Menarche  Age | Number of respondents that attained menarche | Percentage of the frequency in total
(Years) at this age (Frequency) population (%)
8 -

9 1 0.4

10 1 0.4

11 3 1.2

12 25 9.8

13 37 14.5

14 27 10.6

15 17 6.7

16 2 0.8

TOTAL 113 44.3

Table 1 shows the distribution of respondents according to age of menarche in rural areas. The most frequent age of
menarche was 13 years, with a total of 37 girls that attained menarche at 13 and a percentage of 14.5. The lowest age
of menarche was 9 with 0.4% who attained menarche and the highest was 16 years, 0.8% of the respondents. 0.4%
attained menarche at 10 years, 1.2% attained menarche at 11 years, 9.8% at 12 years, 10.6% at 14 years and 6.7% at
15 years.

Table 2 Distribution of respondents according to age of menarche in urban areas (n=130)

Menarche  Age | Number of respondents that attained menarche | Percentage of the frequency in total
(Years) at this age (Frequency) population (%)
8 2 0.8

9 - -

10 12 4.7

11 17 6.7

12 48 18.8

13 31 12.2

14 18 7.1

15 2 0.8

16 - -

TOTAL 130 51.0

Table 2 shows the distribution of respondents according to age of menarche in urban areas. The most frequent age of
menarche was 12 years, with a total of 48 girls that attained menarche at 12 and a percentage of 18.8. The lowest age
of menarche was 8 with 0.8% who attained menarche and the highest was 15 years, 0.8% of the respondents. 4.7%
attained menarche at 10 years, 6.7% attained menarche at 11 years, 12.2% at 13 years and 7.1% at 14 years.
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Table 3 Comparison between the mean ages of the rural and urban areas

Area | N Age of Menarche | t-test | P-value
Mean (SD)

Urban | 130 | 12.18 £ 1.29 -6.628 | 0.001"

Rural | 113 | 13.26 £ 1.22 -6.652

Table 3 shows the comparison between the mean ages of the rural and urban areas using Independent T-test.

Table 4 Association between socioeconomic classes and age of menarche in rural areas

Socioeconomic Classes | Frequency (%) | Age of Menarche Mean (SD) | ANOVA (F) | P-value
Upper Class | 3(2.7) 11.67 £ 0.58

Upper Class 11 15(13.3) 12.93 +0.96

Middle Class III 42 (37.2) 13.43+1.35 2957 0.023°
Lower Class IV 44 (38.9) 13.45+1.15

Lower Class V 9 (8.0) 13.26 + 1.22

Table 4 shows the age of menarche and the frequency distribution across the five different socioeconomic classes in
rural areas. The socioeconomic scale used was a modified version of Ayodeji . The one-way ANOVA analysis showed a
significant difference between the mean age of menarche among the five socioeconomic classes of the respondents in
the rural areas. (F= 2.957; df= 4, 108; p= 0.023).

Table 5 Association between socioeconomic classes and age of menarche in urban areas

Socioeconomic Classes | Frequency (%) | Age of Menarche | ANOVA (F) | P-value
Mean (SD)

Upper Class | 22 (16.9) 11.45+1.54

Upper Class 11 37 (28.5) 11.70 + 1.08

Middle Class III 50 (38.5) 12.76 £ 1.15 6901 0.001%

Lower Class IV 17 (13.1) 12.35+1.06

Lower Class V 4(3.1) 12.75+0.50

Table 5 shows the age of menarche and the frequency distribution across the five different *socioeconomic classes in
urban areas. The socioeconomic scale used was the modified version of Oyedeji [24]. The one-way ANOVA analysis
showed a significant difference between the mean age of menarche among the five socioeconomic classes of the
respondents in the urban areas. (F= 6.901; df= 4, 125; p= 0.000).

4. Discussion

In this study, the age range was 8 to 16 years and the mean age of menarche is reported as 12.68 + 1.37. This is in
agreement with previous study by Khatoon et al.[26] in Lucknow 2011, in Greece by Steingraber [27], in Kuwait by Al-
Awadhi et al. [28] and Cabrera et al[29] in U.S for non-hispanic Caucasians (2014) that found the mean age of menarche
was 12.43 years, 12.3 years, 12.41 years and 12.8 years respectively. However, our finding disagree with similar study
carried out on Indo-Pakistani girls which Ulijaszek et al. [30] reported as 13.06 years, by Al-Awadhi et al, [28], in
Ethiopia which was 13.9 years and in Finland by Steingraber [27] which was 13.3 years. The possible reason for this
difference could be as a result of the influence of environmental, cultural and socio-economic interplay in these locations
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The mean age of menarche in rural areas is 13.26 + 1.223 and the mean age of menarche in urban areasis 12.18 + 1.287.
There is significant difference between the age of menarche, so this presupposes that place of residence plays a role in
the onset of menarche. The findings for urban area agrees with Khatoon et al [26]., which found the mean age to be 12.37
+ 1.46 but disagrees with the age of menarche in rural areas which Khatoon et al. [26] found to be 12.51 + 1.55 and that
of Adadevoh et al, [31] which they found to be 14.75.

In rural areas, the mean age of menarche in Upper Class I is (11.67 + 0.577), Upper Class Il is (12.93 * 0.96), Middle
Class Il is (13.43 + 1.346), Lower Class IV is (13.45 + 1.150) and Lower Class Vis (13.26 + 1.223). In urban areas, the
mean age of menarche in Upper Class [ is (11.4 + 1.535), Upper Class Il is (11.70 + 1.077), Middle Class Il is (12.76 *
1.153), Lower Class IV is (12.35 + 1.057) and Lower Class V is (12.75 + 0.500).

Our finding show that there is significant difference between the mean age of menarche of Class I and Class 11l and there
is significant difference between the mean age of menarche of Class II and Class III. This shows that the onset of
menarche seems to be earlier with those in higher socioeconomic class possibly because of better nutritional status and
consequent growth and maturity-onset when compared to those in lower socio-economic class with associated poor
nutritional status and stunted growth pattern and resulting in delay maturity.

In this study, the lowest age of menarche was 8 years, reported in two girls, one 11 years old and the other 14 years old.
This was gotten in the urban areas. The highest age of no menarche was 16. There were 10 respondents, 7 in rural areas
and 3 in urban areas. In rural areas, age of menarche is earlier in Socioeconomic Upper class I, followed by Upper class
11, and then, Lower class V. it is delayed in Lower class IV. In urban areas, age of menarche is earlier in Socioeconomic
Upper class |, followed by Upper class I, and then, Lower class IV. It is delayed in Lower Class V. Thus the trend of
lowering of age at menarche is almost well marked moving from lower and middle to higher socioeconomic stratum.
The mean age at menarche in urban areas is (12.18 + 1.287.) and in rural areas, it is (13.26 + 1.223), there is significant
difference.

5. Conclusion

The lowest age of menarche is 8 years and the highest is 16 years while the mean age at menarche is earlier in those
that stay in urban areas. The effect of place of residence as well as socio-economic status, were found to affect the mean
age of menarche. It is our recommendation that women be enlightened on the higher risk of premature menopause if
they started menstruating at a young age, particularly individuals with fertility challenge so that they can make informed
decisions.
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