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ABSTRACT

Background: Extremes of reproductive age are asso-
ciated with adverse pregnancy outcomes. Although
varieties of adverse outcomes are reported across
international studies, it has been difficult to compare
the results due to inconsistencies in design partly due
to arbitrary age cut offs for low and high risk groups.
This study utilized the international consensus age cut
offs to separate low and high risk age groups and
compared pregnancy outcomes among them. Me-
thods: Data of all deliveries at the Muhimbili Na-
tional Hospital in Dar es Salaam, Tanzania from 1%
January, 2005 to 31" December, 2011 were analyzed
retrospectively and compared using IBM SPSS statis-
tics 19. Ages 12 - 17 years (teenage) and 35 - 50 years
were classified as high risk and 18 - 34 years as low
risk. We treated the presence of any prenatal com-
plication as primary outcome and intra/postpartum
variables as secondary outcomes. Chi square test was
used to compare proportions and t-test for continuous
data among two independent groups. ANOVA with
Bonferroni adjustment was used to compare differ-
ences in means across age groups. Binary logistic re-
gression analyses were performed to determine odds
of developing primary and secondary outcomes with
age as an independent (categorical) variable. P-values
of 0.05 or less were interpreted as statistically signi-
ficant. Results: In total 65,453 singleton deliveries
were identified of which 64,818 (99%) were analyzed
including 1680 (2.6%) teenage and 7961 (12.3%) deli-
veries at 35 - 50 years. Teenage deliveries had pro-
gressively declined from 39/1000 in 2005 to 16/1000 in
2011 in contrast to a rise from 103/1000 to 145/1000
deliveries for the 35 - 50 years. Across all age groups,
prenatal complications were least for teenage (11.4%)
and most for 35 - 50 years (32.7%, x° = 51.3, P <
0.0001). With reference to age 18 — 34 years, teenage
deliveries had significantly lower odds for prenatal
complications (OR = 0.4, 95% CI: 0.3 - 0.5), and for
delivery of 4.0 kg or more (OR = 0.3, 95% CI: 0.2 -
0.5). Further, teenage deliveries had comparable odds

for Cesarean section, stillbirths and maternal deaths.
However, they had less antenatal care attendance
(OR =0.3,95% CI: 0.3 - 0.4), more low APGAR score
deliveries at five minutes (OR = 2.2, 95% CI: 1.9 - 2.6)
and low birth weight (OR = 1.6, 95% CI: 1.4 - 1.8). In
contrast, deliveries at 35 - 50 years had increased
risks for Cesarean section (OR = 1.4, 95% CI: 1.3 -
1.5), low birth weight (OR = 1.2, 95% CI: 1.1 - 1.3),
babies weighing 4.0 kg or more (OR = 1.2, 95% CI:
1.08 - 1.2) and maternal death (OR = 1.4, 95% CI: 1.1
- 2.0). The risks for prenatal complications and
stillbirths were also increased for the 35 - 50 years
but not after adjusting for confounders. Conclusion:
Deliveries at 35 years or above were on increase and
were associated with the worst pregnancy outcomes
at MNH.
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1. INTRODUCTION

Extremes of maternal age are known to be associated
with poor maternal and perinatal outcomes. Many studies
have addressed pregnancy outcomes in the extremes of
reproductive age, but the comparison of results is often
hindered by inconsistencies both in study designs and
interpretation of results. A frequent reason given for ad-
verse pregnancy outcomes of women in the lower ex-
treme of reproductive age has been the women’s socio-
economical disadvantages [1,2] but this reasoning is not
supported by others [3,4]. For older women, poor ob-
stetric outcomes are frequently attributed to increased
risk of genetic and medical disorders. Although many
studies have reported increased risk for adverse pre-
gnancy outcomes with both extremes of maternal age
[5-8], some hold that the risk is not alarming particularly
when pre-existing medical disorders or previous repro-
ductive problems were controlled [9,10].

The inconsistent assignment of certain maternal age
groups into low and high risk is a commonly observed
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design problem. Some studies treat the age below 20
years as generally risky for obstetric complications [4,
6-8,11-13] while others hold that older teenagers (17 - 18
years) have comparable outcomes to low risk controls
[2,14,15]. The arbitrary assignment of heterogeneous age
groups as risky or as controls may seriously interfere
with the interpretation of results. For the upper extreme
of maternal age, the design of some studies seem to agree
with the age 35 years or above as explicitly high risk
[5-7,16-19] while others have done so indirectly by avoid-
ing this age group as a control in their comparisons [10,
20].

In order to alleviate the cut off age controversy, UNI-
CEF, UNFPA and WHO based on current evidence, have
recommended delay of the first pregnancy until the age
of 18 years [21,22]. Implicitly this 18 years age becomes
an international consensus cut off age for low and high
risk maternal ages in the lower reproductive age extreme.
Since a consensus among international researchers also
support the 35 years age as a cut off for low and high risk
maternal ages in the upper extreme of reproductive age,
we decided to use this and the 18 years ages as our cut
offs for high and low risk age groups respectively for the
current study. The study aimed to establish annual trends
and pregnancy outcomes of high risk age groups and
compare pregnancy outcomes among them. We studied
delivery records of all deliveries that took place at Mu-
himbili National Hospital (MNH) from 2005 to 2011.

2. METHODS

This analysis was based on data from the Muhimbili
National Hospital (MNH) obstetrics database.This elec-
tronic database was established in 1998 and currently
there are more than 150,000 entries extracted from an-
tenatal cards, midwifery registers, admission books, case
notes and maternal death review reports for all deliveries.
Analysis for the current study was limited to data that
were entered from 1% January 2005 to 31* December,
2011. All the women who carried single tone pregnan-
cies during the study period (and implicitly their babies)
were enrolled. Exclusion was made for variables with
missing maternal age or year of delivery. All the enrolled
women were categorized into three groups according to
the mother’s age at delivery. These groups were 12 - 17
years (teenage), 18 - 34 years (low risk) and 35 - 50
years. The two extreme age groups were assumed high
risk for obstetric complications and were compared with
the 18 - 34 years group as a reference.

During analysis variables with more than 5% missing
information were excluded. The presence of a diagnosis
of any one among anemia, hypertension, placenta praevia,
malpresentations, malaria, previous Cesarean section,
Premature Rupture of Membranes (PROM), Sickle Cell
Disease (SCD), Diabetes Mellitus and HIV infection was
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integrated into a composite variable called any prenatal
complication because these conditions are affected by
pregnancy and are commonly mentioned in literature as
adverse prenatal conditions in association with maternal
age. For each of the extreme age groups the annual
incidence of delivery was calculated as number per 1000
deliveries in the same year and trends over the study
years were described. Chi square test and t-test were
used to compare proportions and continuous data among
two groups respectively. In order to compare the differ-
ences in means across the three age groups, one way
Analysis of Variance (ANOVA) with Bonferroni adjust-
ment was used. Binary logistic regression analyses were
performed with the presence of any prenatal compli-
cation (yes/no) as the primary outcome and age as an
independent (categorical) variable. Secondary outcome
variables had a focus on antenatal care attendance and
intra/postnatal events including delivery by Cesarean
section, APGAR score at five minutes, stillbirth delive-
ries, birth weight less than 2.5 kg, birth weight equal or
above 4.0 kg and occurrence of maternal death. For each
of the outcome variable crude and adjusted odds ratios
and 95% confidence intervals were established with the
low risk age group (18 - 34 years) as a reference. In all
the statistics P-values less than 0.05 were interpreted as
significant.

Ethical clearance was offered by the Muhimbili Uni-
versity of Health and Allied Sciences (MUHAS) research
and publications committee and the permission to con-
duct the study was granted by MNH authorities.

3. RESULTS

A total of 65,453 singleton pregnancies were delivered at
MNH from January 1* 2005 to December 31* 2011. The
number eligible for current analysis was 64818 (99%)
out of all singleton deliveries. Their ages ranged 12 to 50
years, median of 27.0 years. Among all the eligible deli-
veries, 9641 (14.9%) were in the two extreme age groups
such that 12 - 17 years (n = 1680, 2.6%) and 35 - 50
years (n = 7961, 12.3%). The majority of deliveries (n =
55176, 85.1%) were by mothers in the 18 - 34 years age
group.

Of all the deliveries, 28.4% had at least one prenatal
complication diagnosed. Generally the low risk group
was better than the general population of all deliveries
conducted at MNH in terms of its more antenatal visits,
lower mean parity and lower rate of maternal deaths
(Table 1).

Figure 1 demonstrates trends of annual incidences of
deliveries for the two extremes of maternal age (given as
annual incidence per 1000 deliveries). There was a pro-
gressive increase in the incidence of deliveries by the 35
- 50 years group from 103 in 2005 to 145 per 1000 de-
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Table 1. Comparisons of key variables between the low risk
age group and all singleton deliveries at MNH.

All singleton ~ Low risk age

Outcome Variables Deliverics % aroup %' P-value
Any prenatal 284 281 08
complication” ' ’ ’

Mean Antenatal
Visits (£SD) 4.9 (£2.3) 4.9 (£2.3) 1.0

Made at least five 490 492 0.02

antenatal visits ' ' '

Mean Parity (+SD) 2.2 (£1.4) 20(+1.2)  <0.0001

Delivery by 40.0 393 0.8
C.section ’ ’ :

APGAR score 1 - 6 71 71 1.0
at five minutes ’ ' ’

APGAR score = 0 by 75 74 09
five minutes : ’ :

Mean Birth weight

(*SD) 3.0 (£0.6) 3.0 (£0.6) 1.0
Maternal deaths 0.6 0.5 <0.0001

"Data presented as percentages unless indicated otherwise; *Prenatal com-
plication is a composite variable for anemia, hypertension, placenta praevia,
malpresentations, malaria, previous Csection, PROM, SCD, HIV infection
and diabetes mellitus.
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Figure 1. Trends of age specific annual delivery incidence (per
1000 deliveries) at MNH.

liveries in 2011. Deliveries by the teenage group had
progressively decline from 39 in 2005 to 16 per 1000
deliveries in 2011. Consequently, the combined annual
incidence of deliveries for both extremes of maternal age
had increased from 142/1000 in 2005 to 161/1000 deli-
veries in 2011.

Pregnancy outcomes are compared for the three age
groups in Table 2. There was a significant linear trend
for the incidence of prenatal complications with the
teenage deliveries demonstrating the lowest (11.4%) and
the 35 - 50 years group experiencing the highest (32.7%),
Chi® = 51.3, p < 0.0001. Overall there was a significant
difference in mean antenatal visits across the three age
groups (F = 253.4, P < 0.0001) with teenage deliveries
significantly associated with less antenatal visits com-
pared to deliveries at 35 - 50 years (mean difference:

Copyright © 2013 SciRes.

P-value < 0.0001, 95% CI: 1.24 - 1.54). There was a sig-
nificant difference in mean birth weights across the three
compared age groups (F = 82.5, P < 0.0001). Teenage
compared to deliveries at 35 - 50 years had significantly
lower mean birth weight (mean difference, P < 0.0001,
95% CI: 0.18 - 0.27) and higher incidence of low birth
weight deliveries (21.6% versus 16.3%, P value < 0.0001)
although across all age groups this latter association was
not linear (Chi® = 1.5, p = 0.2) in Table 2. Likewise,
teenage was also associated with low APGAR score de-
liveries at five minutes (13.3% versus 5.1%, P value <
0.0001). Further analysis of the low APGAR score de-
liveries at five minutes revealed that of all the 4193 de-
liveries, 42.2% were delivered by Cesarean Section. The
rate of Cesarean section deliveries to such asphyxiated
babies was 34.5% for teenage, 41.8% for the 18 - 34 age
group and 49.6% for deliveries at 35 - 50 years. Com-
pared to teenage deliveries, deliveries at 35 - 50 years
had more proportion of stillbirths (8.8% versus 6.8%, P <
0.0001), more birth weight of 4.0 kg or above (6.1%
versus 1.0%, P < 0.0001) and more Cesarean section rate
(46.9% versus 31.0%, P <0.0001).

On a bivariate logistic regression analyses to deter-
mine the odds of any prenatal complication, teenage de-
liveries were comparable or better than the reference age
group (18 - 34 years) in all the outcome variables ex-
cept for the low antenatal attendance of five times or
more (OR = 0.3, 95%CI: 0.3 - 0.4), low APGAR score at
five minutes (OR = 2.2, 95% CI: 1.9 - 2.6) and low birth
weight (OR = 1.6,95% CI: 1.4 - 1.8). In contrast, deliv-
eries at maternal age of 35 - 50 years had poorer odds in
all of the outcome variables except for better antenatal
attendance and the marginally lesser incidence of low
APGAR score at five minutes (OR = 0.8, 95% CI: 0.7 -
0.9). Moreover, after adjusting for confounding factors
all the odds of poorer outcomes seen on the bivariate
analyses for teenage deliveries persisted. For deliveries
at maternal age of 35 - 50 years the overall risk for pre-
natal complication reversed and the better odds for low
APGAR score at five minutes previously observed on
bivariate analysis were lost. However this group had per-
sistently poorer outcomes for maternal death, delivery of
babies 4.0 kg or above, delivery of low birth weight ba-
bies, and delivery by Cesarean section (Table 3).

4. DISCUSSION

Methodologically in this study we compared maternal
and fetal outcomes of mothers in the extremes of repro-
ductive age based on cutoff ages of 18 and 35 years.
According to WHO, UNICEF and UNFPA delaying first
pregnancy until at least the age of 18 years is healthy and
below this age is risky for obstetric complications [22].
Likewise, an overwhelmingly large number of studies
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Table 2. Comparisons of occurrence of pregnancy outcomes across all maternal age groups.

Pregnancy outcomes 12 - 17 yrs n (%)

18 - 34 yrs n (%)

35-50 yrs n (%) Statistics

Any prenatal complication 191 (11.4) 15,204 (28.1) 2607 (32.7) Chi*=51.3, P <0.0001
Antenatal visits (mean + SD) 3.6 (+1.8) 4.9 (£2.3) 5.0 (2.4) F=253.4,P<0.0001
At least five antenatal visits 419 (24.9) 27,172 (49.2) 4191 (52.7) Chi*=213.0, P < 0.0001
Delivery by C/section 521 (31.0) 21,636 (39.3) 3731 (46.9) Chi® = 227.1, P < 0.0001
APGAR score 1 - 6 at 5 mins 223 (13.3) 3564 (7.1) 408 (5.1) Chi® = 85.7, P < 0.0001
APGAR score = 0 by 5 mins 115 (6.8) 4016 (7.4) 700 (8.8) Chi*=21.4, P <0.0001
Birth weight (mean + SD) 2.8 (£0.6) 3.0 (£0.6) 3.0 (£0.7) F =82.5,P<0.0001
Birth weight < 2.5 kg 363 (21.6) 8396 (15.4) 1296 (16.3) Chi’=1.5,P=0.2
Birth weight > 4.0 kg 17 (1.0) 2207 (4.0) 477 (6.1) Chi* = 108.9, P < 0.0001
Maternal deaths 9(0.5) 288 (0.5) 63 (0.8) Chi*=17.3, P =0.007

Table 3. Bivariate and multivariate logistic regression results to estimate risks for pregnancy outcomes using the 18 - 34 years group

as a reference.

Age 12 - 17 years

Age 35 - 50 years

Pregnancy outcomes

“Crude OR (95% CI) *Adjusted OR (95% CI) “Crude OR (95% CI)  “Adjusted OR (95% CI)

Any prenatal complication’ 0.3(0.3-04) 0.4(0.3-0.5) 1.3(1.2-14) 0.9 (0.8 -0.9)
At least five antenatal visits 0.3(0.3-04) 0.3(0.3-04) 1.2(1.1-1.2) 1.3(1.3-14)
Delivery by C. section 0.7 (0.6 - 0.8) 0.9 (0.8 -1.0) 1.4(13-14) 1.4(1.3-1.5)
APGAR score 1 - 6 (5 min) 22(1.9-2.6) 1.9(1.6-2.2) 0.8(0.7-0.9) 1.0 (0.9-1.1)
APGAR score = 0 by 5 min 0.9(0.8-1.1) 1.0 (0.8-1.3) 1.2(1.1-1.3) 1.1(1.0-1.2)
Birth weight < 2.5 kg 1.6 (1.4-1.8) 1.3(1.1-1.5) 1.1(1.0-1.2) 1.2(1.1-1.3)
Birth weight > 4.0 kg 0.2(0.15-0.4) 0.3(0.2-0.5) 1.5(1.4-1.7) 1.2(1.08-1.2)
Maternal deaths 1.0 (0.5-2.0) 1.0(0.5-2.1) 1.5(1.2-2.0) 1.4 (1.1-2.0)

"The reference age group is 18- 34 years; 'The presence of any prenatal complication was adjusted for gestation age and parity. All other outcome variables
were adjusted for the presence of any prenatal complication in addition to gestation age and parity.

consider maternal ages of 35 years and above as risky for
adverse pregnancy outcomes [5-8,16,23,24] thus justify-
ing our risky age group categorization. Moreover, we
observed better pregnancy outcomes among deliveries in
the intermediate age group (18 - 34 years) compared with
the general population of all deliveries at MNH which
further supports our assumption of the low risk age group
and implicitly the assignment of extremes of the repro-
ductive age into high risk age groups.

During the seven year-periods from 2005 we observed
a trend of progressive increase in the proportion of
women delivering in extremes of reproductive age. This
increase was purely contributed by the progressive rise in
the proportion of deliveries by women at the age of 35 -
50 years in the background of a progressive decrease in
proportions of teenage deliveries. A similar trend was
reported at the same hospital from 1999 [15] indicating

Copyright © 2013 SciRes.

that the delivering population at MNH has progressively
continued to become older for more than a decade now.
These results, albeit hospital based, somehow reflects
fertility trends in the general society in Tanzania where-
by according to the National survey data, the age specific
fertility rate for teenagers (15 - 19 years) has progres-
sively declined from 138 per 1000 women in 1999
through 132 in 2004-5 to 116 in 2010. Likewise, for the
age group 35 - 39 years the fertility has progressively
increased from 138 per 1000 women in 1999 through
156 per 1000 in 2004-5 and 161 per 1000 in 2010 [25].
Although MNH is a tertiary hospital, over 80% of deliv-
eries come directly from home without referrals [15],
thus mimicking that of district level hospitals. Such a
shift in demographic properties of a population in favor
of high risk age groups has been observed elsewhere. In
Brazil a similar situation in fertility dynamics and in-
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creasingly delivery at older maternal age above 34 years
was observed in one province and had contributed sig-
nificantly to increased poor pregnancy outcomes such as
low birth weight deliveries [26].

In the current study both extremes of maternal age
were associated with poorer pregnancy outcomes than
the referent age group, with teenage deliveries being
relatively safer than deliveries at the age of 35 - 50 years.
Older women not only had higher incidence of prenatal
complications than teenagers, but also had higher inci-
dences of the most serious events of stillbirths and ma-
ternal mortality. For the 35 - 50 years group, the in-
creased risk for prenatal complications relative to the low
risk group disappeared after controlling for gestation age
and parity, thus partly supporting the connotation that
adverse events are mainly explained by women’s previ-
ous medical and reproductive factors [9,10]. In contrast
to that connotation, however, we observed that control-
ling prenatal complications, gestation age and parity was
not sufficient to abolish intra and postpartum outcomes.

The most serious pregnancy outcomes for teenage de-
liveries were low APGAR score at five minutes and low
birth weight. Low birth weight has proved difficult to
control among teenagers as proven by the high incidence
across countries regardless the level of economical de-
velopment [13,26,27]. The importance of low socio- eco-
nomic status of this age group in the causation of low
birth weight has been suggested by some studies [1,2]
but not by others [3,4]. Adding to this complexity, in the
current study we found that the risk of low birth weight
was independent of parity, gestation age, and the pres-
ence or absence of any prenatal complications. These
findings put together suggest a biological cause for low
birth weight among teenagers. Currently, the impact of
low birth weight on development of children born of
teenagers is not well understood. Chiltleborough and col-
leagues had cautioned against targeting teenager mothers
in programs seeking to address issues of impact on child
development in a population [28]. More research work is
needed to explore the role of biological factors in low
birth weight born of teenagers and the developmental
impact on children born of such mothers.

Low APGAR score at five minutes is largely deter-
mined by perinatal and intrapartum care. Implicitly it
would be possible to lower the 13% incidence of low
APGAR score among teenage deliveries if they would
draw equal attention from health care providers during
labor as was the case for older age groups. To the con-
trary, while only a third of asphyxiated babies born of
teenagers were delivered by Cesarean section, the corre-
sponding proportions were 42% and 50% for the refer-
ence and older age groups respectively. Cesarean section
is highly indicated in the majority of cases diagnosed to
have fetal distress in labor and the presence of a large

Copyright © 2013 SciRes.

number of deliveries with poor APGAR score at five
minutes who were not delivered by operative means can
be interpreted as an indication of suboptimal care [29,30].
The observed low Cesarean section rate among asphyxia-
ated babies born of teenagers in the current study proves
a relatively high threshold of intervention that health care
workers exhibit when caring teenagers in labor at MNH
and supports the notion that mothers and their newborns
are exposed to greater risk of adverse outcomes when
prenatal and intrapartum care is not to standard [27].

There are limitations to this study. The retrospective
nature has denied the flexibility in obtaining important
information that could have enhanced comparability of
our results with other international studies. Incomplete
socio-demographic information, economic level indica-
tors, education level and details of intrapartum care are
some of the important variables that could have added
value to the current analysis. Thus, in order to improve
validity of our study, it was decided a priori to include
outcome variables whose missing data were less than 5%.
Although we have noted that the composition of deliver-
ing population at MNH may not differ from that at lower
hospitals, being a hospital based study the results are in
no way representative of what is happening in the com-
munity. However, the fact that 100% pregnant women in
Dar es Salaam attend antenatal clinic and 91% deliveries
are attended by skilled birth attendant usually in health
facilities [25], one expects the composition of all deliv-
eries in this study to be closer to that in the general
population since over 80% of deliveries at MNH are not
referred. Moreover, this study did not capture miscar-
riages at the gestation younger than 28 weeks because
such cases are usually not admitted in the maternity
wards at MNH which denied us a complete picture about
pregnancy outcomes.

In conclusion, the population of mothers delivering at
MNH has continued to become progressively older in the
past decade. Although mothers in both extremes of re-
productive age carry a higher risks for adverse pregnancy
outcomes compared with those in the 18 - 34 years, older
mothers in the ages 35 - 50 years are at more risk for
poor pregnancy outcomes than teenage deliveries. Na-
tional policies should pay more attention to this age
group if they have to reduce maternal and perinatal mor-
bidities and mortality.
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