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Abstract
Background

In pregnant adolescents, it is hypothesized that there is ‘nutrient partitioning’, a competition for nutrients
between the still growing adolescent mother and her rapidly developing fetus resulting in a compromised
nutrition status of both. This scoping review examined the prevalence of undernutrition, associated
factors and outcomes of adolescent pregnancy.

Methods

We used a five stages framework suggested by Arksey & O"Male (2005) to carry out this scoping review.
Published articles, reviews and reports were identified through a complete search. We included articles
published in English language from 2000 to 2020. We summarized prevalence, associated factors and
health outcomes of pregnancy during adolescence.

Results

25 studies met the inclusion criteria. 32% of the studies are on dietary intake, 20% of them reported
nutritional status and associated factors and 48% studies discussed effect of poor nutrition on outcome
of Pregnancy during adolescence. Only 4 of the studies are community based and 21 are facility based.
Magnitude of undernutrition among pregnant adolescent girls ranged from 23.5-34%; Social
determinants of health such as poor access to antenatal care visits, low educational status of partners,
poor dietary intake, early marriage, rural residency, young age and having multiple pregnancies are
associated with poor nutritional status. Pregnant adolescents have also more risks of poor pregnancy
outcomes compared with pregnant adults’ women. These include fetal complications like prematurity,
low or very low birth weight, and perinatal mortality, major congenital defects; hypertensive pregnancy
disorders, abortion, urinary infections, and premature rupture of the fetal membranes,.

Conclusion

A higher magnitude of undernutrition, less dietary intake and more risks of poor pregnancy outcomes
were observed from reviewed studies. This review demonstrated absence of comprehensive literature
which might be explored through a population-based prospective study.

Introduction

Nutrition has magnificent impact in human life and its requirement varies with respect to age, gender and
during physiological changes such as pregnancy. Pregnancy is a key phase in human life and mother
needs optimal nutrients of superior qualities to support the developing fetus.!? Inadequate maternal
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nutrition results in increased risks of short-term consequences such as; Intra Uterine Growth Restriction
(IUGR), low birth weight, preterm birth, prenatal and infant mortality and morbidity. It has also been
associated with patho-physiologic or metabolic consequences?. It results poor growth and development,
affects quality of life during adolescence and adulthood.*

Pregnant adolescents might face additional challenges and are at higher risk for a number of problems
when compared to adult pregnant women. They are at greater risk for certain health conditions, such as
pregnancy induced hypertension, pre-eclampsia, preterm delivery, low birth weight, and inadequate weight
gain, related to their age and developmental stage, and have limited knowledge of their bodies,

reproduction, pregnancy, and birth.>®

Pregnancies during adolescence holds 23% of the burden of disease arising from pregnancy and
childbirth, although it only represents 11% of all births worldwide.” They incur increased risks for a
number of adverse growth and developmental outcomes, in both the offspring and the mother8910 that
are known to impact adversely on long term morbidity and mortality risk.>'! Ninety five percent of the

16 million adolescent pregnancies that occur each year are in low and middle income countries (LMICs)’
and this is where the burden of small for gestational Age and stunting is concentrated.?

It is hypothesized that there is competition for nutrients between the still growing adolescent mother and
her rapidly developing fetus, also known as ‘nutrient partitioning’, which may result in the growth and
development of the mother and/or fetus being compromised. An alternative explanation, which may work
in tandem with nutrient partitioning, is that optimal fetal development is being traded-off as a result of

gynecological immaturity to allow safe delivery.>13

Aim of the reviews

Nutritional status of pregnant adolescents has been less examined; therefore this scoping review
synthesized the current information and show research gaps. This review was done with the aims of
producing a profile of the research on nutritional status of pregnant Adolescents that can serve as a
foundation for more study based on gaps.

Material And Methods
Study setting and design

A scoping review was done on worldwide studies.

Data sources and search strategies

The primary outcome of this review was malnutrition measured at any time of pregnancy. All types of
studies published globally and written in English were searched systematically. Publications from
January 1st, 2000 to April 1st, 2020 were considered in the following databases and search Engines:
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MEDLINE (via PubMed), Hinari, Embase, Google scholar and Google. Moreover retrieving references from
a list of eligible studies were done. Example of search strategy in pubmed (((((“nutritional status”) OR
malnutrition) OR Undernutrition)) AND (((“Pregnant Adolescents”) OR “Teenage pregnancy”) OR
(Pregnan* adolescen*) OR (“Pregnancy in adolescence”) filter: Publication date from 2000/01/01 to
2020/04/01; Studies on- Humans; language- English

Inclusion criteria

Types of participants - Pregnant Adolescents

Concept-The core concept examined by this scoping review was Nutritional status of pregnant
adolescents (nutritional status, dietary intake and outcome of pregnancy during Adolescence).

Context-Worldwide

Types of sources - The source of information can include any existing literature e.g. all types of Primary
research studies, systematic reviews and meta-analyses were considered.

Exclusion criteria -studies published other than English language

Data extraction

Initially, searching was conducted through identified data bases, search engines, and Reference lists of
selected studies. Second, studies conducted before 2000 and unrelated articles based on their title and
Abstract were excluded. Thirdly, those potentially eligible for inclusion were imported to Endnote v-9 and
duplicates were removed. Fourth, two independent reviewers conducted abstract and full-text review and
data abstraction. In case of disagreement between the two reviewers, discussion was made to reach to
agreement. Finally, data were extracted on structured data extraction form and presented using tables.
Information’s extracted include: Name of Principal Investigator, year of publication, country in which the
study was conducted, sample size, tool used to screen malnutrition, cut-off point for screening tool,
prevalence and other major findings. JBI Template study details, characteristics and results extraction
instrument was used.

Methods and analysis:

A scoping review was performed based on the York methodology outlined by Arksey and O’ Malley*’ .The
‘York framework’ suggested five stages that we have followed for this review:

Stage 1: Identifying the research question
Stage 2: Identifying the relevant studies
Stage 3: Study selection

Stage 4: Charting the data
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Stage 5: Collating, summarizing and reporting the results

Stage 6: Consultation

Results

Application of inclusion and exclusion criteria resulted in overall selection of 25 papers for this review.
Literatures selected were from a 20 year period with the oldest from 2000 to the most recent in 2020. 32%
of the Studies are on Dietary intake of Pregnant Adolescents, 20% are on Nutritional status and
associated factors of Pregnant Adolescents and 48% of the Studies are on Effect or outcome of Teenage
Pregnancy. Studies that are exclusively containing Pregnant Adolescents and/or their newborn are taken.

(Fig-1)

Characteristics of the selected Study/ data

Only 4 of the studies are community based and the other 21 are institution/health facility based studies.
Regarding study design eight of the studies are cross-sectional study, five are systematic reviews, four are
retrospective cohort, three are randomized controlled trial, two are prospective cohort, one of the studies is
case control and one other study is longitudinal study. (Table 1)

Table 1: Settings and Data sources of studies on nutritional status of Pregnant Adolescents

Nutritional status and associated factors among pregnant
adolescents

The magnitude of undernutrition ranged from 23.5-34%. Social determinants such as poor access to
antenatal care visits, low educational status of partners, poor dietary intake, early marriage, rural
residency, young age and multiple pregnancy are some of associated factors identified. (Table 2)

Table-2. Studies on Dietary intake of Pregnant Adolescents included in the Review

Outcome of Teenage Pregnancy

Different studies showed more risks of poor pregnancy outcomes among Pregnant Adolescents
compared with pregnant Adults .These include Fetal Complications like prematurity, low or very low birth
weight, and perinatal mortality and major congenital defects; which are fetal complications and
hypertensive pregnancy disorders, abortion, urinary infections, and premature rupture of the fetal
membranes, which are maternal complications. (Table 3)

Table - 3 Nutritional status and associated factors among pregnant Adolescents
Table 4 Effect or outcome of Teenage Pregnancy

Discussion
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We observed greater data scarcity from community-based studies as the great majority of the studies
were sampled from facility-based hospital record review (secondary data) which has many limitations.
Therefore, information from this scooping review may not represent the true picture of nutrition problem
among pregnant adolescents.

Different studies 404142

including a systematic and scoping review on maternal health service utilization
of adolescent women in sub-Saharan showed as a significant number of adolescents do not access and

use maternity services from health facilities during pregnancy.

Among studies which compared effect or outcome of teenage pregnancy and pregnancy during
adulthood only one study®* reported comparable risk and all others showed a greater risk of poor
pregnancy outcome among teenage pregnancy than adulthood pregnancy. Estimation of adverse risks
could be biased as most studies were implemented in health institutions, mainly located in urban Areas,
which had the capacity to perform caesarean sections and other better services. This results in
underestimation of adverse risks, which may limit the generalizability of findings.

Africa, especially Sub-Saharan Africa has the highest rate of adolescent pregnancy 3°3743 in the world
however most studies are in developed countries. Developed countries, such as the United States gave
more attention to this group. There is a huge gap of literature on developing countries; more researches
need to be done to know the real causes for poor pregnancy outcomes of pregnancy during Adolescence.
Moreover, we need studies to gain deeper understanding of the nutrient requirements needed during and
before adolescent pregnancy to help in giving them with a necessary diet.

Compared to adult pregnant women, very few studies have assessed the nutritional status of pregnant
Adolescents. Gaps on very important nutrition study among pregnant Adolescents have been identified;
these include Anemia, iodine deficiency, dietary diversity score, longitudinal study on first 1000 days and
Undernutrition / PEM with better methods than MUAC/BMI. More over health and nutrition education,
macronutrient and micronutrient supplementation and school feeding programs interventions are also
crucial.

Adolescent girls are at a greater risk of iron deficiency anemia due to fast growth during adolescence and
onset of menarche. 444> During pregnancy there is increased demand for iron for expansion of maternal
tissues and fetal growth, which makes pregnant adolescents a highly vulnerable group. However, we
found a literature gap on Anemia among pregnant Adolescents which this important problem.

Globally, changes are happening in food and nutrition-related policy environment with many countries
taking actions to improve food and nutrition environment to promote healthy diets and nutrition.*®
However, pregnant adolescent’s nutrition issue is not adequately addressed. They demand special

attention, countries should incorporate strong interventions regarding these important population group.

The review has some limitations. Information reviewed may not be exhaustive, because of inaccessibility
of some databases and grey literature sources. However, this review provides helpful insights for future
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research needs on study regarding nutritional status of Pregnant Adolescents.

Conclusion

Magnitude of undernutrition ranged from 23.5-34%; No Antenatal care visits, Low educational status of
partners, poor dietary intake, Women married before 15 years, rural residency, young age and multiple
pregnancy are some of the associated factors identified. Pregnant Adolescents have less dietary intake
and more risks of poor pregnancy outcomes compared with pregnant Adults .These include Fetal
Complications like prematurity, low or very low birth weight, and perinatal mortality and major congenital
defects; which are fetal complications and hypertensive pregnancy disorders, abortion, urinary infections,
and premature rupture of the fetal membranes, which are maternal complications. This review
demonstrated absence of comprehensive literature which might be explored through a population-based
prospective study.
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Cl confidence interval

DRI daily required intake

EAR estimated average requirement
EER estimated energy; requirement
IUGR Intra Uterine Growth Restriction
LBW low birth weight

LMICs low and middle income countries
MDD-W  Minimum Dietary Diversity for Women
MPA mean probability of adequacy
MUAC mid upper arm circumference
WHO World Health Organization

WDDS-10 10-food group Women Dietary Diversity Score

References

1. Girard AW, Olude O (2012) Nutrition education and counseling provided during pregnancy: effects on
maternal, neonatal and child health outcomes. Pediatric PerinatEpidemiol 26: 191-204.

2. World Bank (2009), Repositioning Nutrition as central to development: A strategy for large scale
action, The International Bank for Reconstruction and Development

3. Luigi R, Orbitello B, Perini L, Pera V, Ciano R, et al. (2005) Effects of pregnancy on eating attitudes
and disorders. A prospective study. J Psychosom Res 59: 175-179.

4. Abu-Saad, K. and Fraser, D. Maternal Nutrition and Birth Outcomes. Epidemiologic Reviews. 2010.
v32 (1) 5-25.

5. World Health Organization, 2009 Adolescent nutrition, a neglicateddimention.
https://apps.who.int/nut/ado.htm

6. KhabarSamay, 2017, Breaking the inter-generational cycle of malnutrition among Adolescent girls

7. World Health Organization,Adolescent pregnancy. Fact sheet No. 364 2014. [. Accessed 4 June 2015.

8. WHO0,2004, Adolescent Pregnancy Issues in Adolescent Health and Development.

Page 8/13



10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

. Kozuki N, Lee AC, Silveira MF, Sania A, Vogel JP, Adair L, et al. The associations of parity and

maternal age with small-for-gestational-age, preterm, and neonatal and infant mortality: a meta-
analysis. BMC Public Health 2013;13(Suppl 3):S2. [PMC free article] [PubMed] [Google Scholar]

Rah JH, Christian B Shamim AA, Arju UT, Labrique AB, Rashid M. Pregnancy and lactation hinder
growth and nutritional status of adolescent girls in rural Bangladesh. J Nutr 2008;138:1505-11.
[PubMed] [Google Scholar]

Emerging Risk Factors Collaboration.Adult height and the risk of cause-specific death and vascular
morbidity in T million people: individual participant meta-analysis. Int J Epidemiol 2012;41:1419-33.
[PMC free article] [PubMed] [Google Scholar]

Lee AC, Katz J, Blencowe H, Cousens S, Kozuki N, Vogel JP, et al. National and regional estimates of
term and preterm babies born small for gestational age in 138 low-income and middle-income
countries in 2010. Lancet Glob Health 2013;1:€26-36. [PMC free article] [PubMed] [Google Scholar]

Kaplanoglu M, Bulbul M, Konca C, Kaplanoglu D, Tabak MS, Ata B. Gynecologic age is an important
risk factor for obstetric and perinatal outcomes in adolescent pregnancies. Women Birth 2015; In
Press. [PubMed] [Google Scholar]

S. H. Mahavarkar, C. K. Madhu & V. D. Mule (2008) A comparative study of teenage pregnancy,
Journal of Obstetrics and Gynaecology, 28:6, 604—607, DOI: 10.1080/01443610802281831

Belete Y, Negga B, Firehiwot M (2016) Under Nutrition and Associated Factors among Adolescent
Pregnant Women in Shashemenne District, West Arsi Zone, Ethiopia: A Community-based Study. J
Nutr Food Sci 6: 454. doi:10.4172/2155-9600.1000454

Semiha TA Elcin B, Osman G (2010) Comparison of life quality of adolescent pregnant women with
that of pregnant adults in Turkey. Upsala Journal of Medical Sciences 115: 275-281.

Hall Moran V. Nutritional status in pregnant adolescents: a systematic review of biochemical
markers. Maternal child nutri. 2007;3(2):74-93.

Kumar A, Singh T, Basu S, Pandey S, Bhargava V. Outcome of teenage pregnancy. Indian J Pediatr.
2007 Oct;74(10):927-31.

Friebert A, Callaghan-Gillespie M, Papathakis PC, Manary MJ. Adolescent pregnancy and nutrition: a
subgroup analysis from the Mamachiponde study in Malawi. Annals of the New York Academy of
Sciences. 2018; 1416(1):140-6.

BONIFACE F. KALANDA, FRANCINE H. VERHOEFF & BERNARD J. BRABIN, 2006, Chronic malnutrition
in pregnant adolescents in rural Malawi: An anthropometric study, Acta Obstetricia et Gynecologica.;
85:33_/39.

Sunmin Lee, Bridget E. Young, Elizabeth M. Cooper, FACNM, Eva Pressman, Ruth Anne Queenan,2014
Nutrient Inadequacy Is Prevalent in Pregnant Adolescents, and Prenatal Supplement Use May Not
Fully Compensate for Dietary Deficiencies,V-6:3, ICAN: Infant, Child, & Adolescent Nutrition, DOI:
10.1177/1941406414525993.

Gavrielle Kang, MBBS, Jia Yi Lim, BSocSci, Anita Sugam Kale, FRCOG, MBBS, and Le Ye Lee, MMBS,
MRCPCH, 2015, Adverse effects of young maternal age on neonatal outcomes, Singapore Med J,;

Page 9/13



23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

56(3): 157-163., doi: 10.11622/smedj.2014194

Walter F., Michele B, Eduardo S. Valério Borges da Fonseca, Licia Maria Ricarte de Azevedo, and
Carla Braz Evangelista, 2015;. Complications in adolescent pregnancy: systematic review of the
literature, 13(4): 618-626

Kawsari A.,, Mohammad A., Abu S., Mohammed A, T Ahmed, Kawsari Abdullah, 2007, Health and
nutritional status of children of adolescent mothers: experience from a diarrhoeal disease hospital in
Bangladesh, Pages 396—-400 V- 96, I- 3, doi_org/10.1111/j.1651-2227.2007.00117.x

Phuong H., Lieven H.,,1 Tina G, Lan Mai T.Edward A Frongillo, Purnima M.,and Marie T ,2018,Dietary
Diversity Predicts the Adequacy of Micronutrient Intake in Pregnant Adolescent Girls and Women in

Bangladesh, but Use of the 5-Group Cutoff Poorly Identifies Individuals with Inadequate Intake, doi:

https://doi.org/10.1093/jn/nxy045.

Katie M., Victoria J. and Hora S.,,2016,Nutrient intakes and nutritional biomarkers in pregnant
adolescents: a systematic review of studies in developed countries, Marvin-Dowle et al. BMC
Pregnancy and Childbirth (2016) 16:268, DOI 10.1186/s12884-016-1059-9

Bridget E Young, Thomas J McNanley, Elizabeth M Cooper, Allison W Mclintyre, Frank Witter, Z Leah
Harris, and Kimberly O, 2012,Maternal vitamin D status and calcium intake interact to affect fetal
skeletal growth in utero in pregnant adolescents, 95(5): 1103-1112, Am J Clin Nutr.. doi:
10.3945/ajcn.111.023861

Andrea Nove, Zoé Matthews, Sarah Neal, Alma Virginia Camacho,2014, Maternal mortality in
adolescents compared with women of other ages: evidence from 144 countries, Vol 2,
http://dx.doi.org/10.1016/ S2214-109X(13)70179-7

Olodu, M.D., Adeyemi, A.G., Olowookere, S.A. et al. Nutritional status of under-five children born to
teenage mothers in an urban setting, south-western Nigeria. BMC Res Notes 12, 116 (2019).
http://login.research4life.org/tacsgridoi_org/10.1186/s13104-019-4147-x

ThatoS.,Rachukul,ChompunutSopajaree,2007, Obstetrics and perinatal outcomes of Thai pregnant
adolescents: A retrospective study, Pages 1158-1164,
https://doi.org/10.1016/j.ijnurstu.2006.05.016

Rachel Rundle, Hora Soltani and Alexandra D,2007, Exploring the views of young women and their
healthcare professionals on dietary habits and supplementation practices in adolescent pregnancy:
a qualitative study, Volume 44, Issue 7, Pages 1158-1164
https://doi.org/10.1016/j.ijnurstu.2006.05.016

Xi-Kuan Chen, Shi Wu Wen, Nathalie Fleming, Kitaw Demissie, George G Rhoads, Mark Walker, 2007
Teenage pregnancy and adverse birth outcomes: a large population based retrospective cohort study,
Volume 36, Issue 2, Pages 368-373, https://doi.org/10.1093/ije/dyl284

Ganchimeg T, Ota E, Morisaki N, Laopaiboon M, Lumbiganon P, Zhang J, et al. Pregnancy and
childbirth outcomes among adolescent mothers: a World Health Organization multicountry study.
BJOG 2014;121(Suppl 1):40-8.

Page 10/13



34.

35.

36.

37.

38.

39.

40.

41.

42.

43.

44,

45.

Hoque M, Hoque S. A comparison of obstetrics and perinatal outcomes of teenagers and older
women: Experiences from rural South Africa. Afr J Prm Health Care Fam Med. 2010; 2(1), Art. #171, 5
pages. DOI: 10.4102/phcfm.v2i1.171

Florian K., Sabine B., Ghyslain M., Katharina S., Ayola A., Marielle K. Bouyou, Peter G., and Michael R
2010, Adolescence As Risk Factor for Adverse Pregnancy Outcome in Central Africa — A Cross-
Sectional Study, PLoS One, doi: 10.1371/journal.pone.0014367

Maria Eduarda L Diogenes, Flavia F Bezerra, Elaine P Rezende, Marcia Fernanda Taveira, Isabel
Pinhal, Carmen M Donangelo, Effect of calcium plus vitamin D supplementation during pregnancy in
Brazilian adolescent mothers: a randomized, placebo-controlled trial, The American Journal of
Clinical Nutrition, Volume 98, Issue 1, July 2013, Pages 82-91,
https://doi.org/10.3945/ajcn.112.056275

Yakubu |, Salisu WJ. Determinants of adolescent pregnancy in sub-Saharan Africa: a systematic
review. Reprod Health. 2018;15(1):15.

Mohammad A. A Malek, Abu S G Faruque ,Mohammed A Salam ,T Ahmed, Health and nutritional
status of children of adolescent mothers: experience from a diarrhoeal disease hospital in
Bangladesh,2007, https://doi.org/10.1111/j.1651-2227.2007.00117 .

Nguyen PH, Sanghvi T, Tran LM, Afsana K, Mahmud Z, Aktar B, et al. (2017) The nutrition and health
risks faced by pregnant adolescents: Insights from a cross-sectionalm study in Bangladesh. PLoS
ONE 12(6): e0178878. https:/ doi.org/10.1371/journal.pone.0178878

Onikepe O,Kerry L M ,Mardieh L Dennis, Emma Radovich, Francesca L Cavallaro, Caroline A Lynch,
Adesegun Fatusi, Issiaka Sombie, Lenka Benova, 2017, Comparing the use and content of antenatal
care in adolescent and older first-time mothers in 13 countries of west Africa: a cross-sectional
analysis of Demographic and Health Surveys, , http://dx.doi.org/10.1016/S2352-4642(17)30025-1

Tensae Mekonnen,Tinashe Dune,Janette Perz ,2019,Maternal health service utilisation of adolescent
women in sub-Saharan Africa: a systematic scoping review, BMC Pregnancy and Childbirth,

Shamsu-Deen Ziblim,Adadow Yidana, Abdul-Rashid Mohammed, 2018, Determinants of Antenatal
Care Utilization among Adolescent Mothers in the Yendi Municipality of Northern Region, Ghana,
Ghana Journal of Geography Vol. 10(1), pages 78—97 https://dx.doi.org/10.4314/gjg.v10i1.5

Kassa, G.M., Arowojolu, A.O., Odukogbe, A A. et al. Prevalence and determinants of adolescent
pregnancy in Africa: a systematic review and Meta-analysis. Reprod Health 15, 195 (2018).
https://doi.org/10.1186/s12978-018-0640-2

Melkam Tesfaye, Tilahun Yemane, Wondimagegn Adisu, Yaregal Asres, Lealem Gedefaw,2015,
Anemia and iron deficiency among school adolescents: burden, severity, and determinant factors in
southwest Ethiopia, Adolesc Health Med Ther.; 6: 189—-196.. doi: 10.2147/AHMT.S94865, PMCID:
PMC4687608

Mohammed Feyisso Shaka, Yohannes Addisu Wondimagegne, 2018; Anemia, a moderate public
health concern among adolescents in South Ethiopia, PLoS One. 13(7): e0191467., doi:
10.1371/journal.pone.0191467PMCID:PMC6049899

Page 11/13



46. WHO, 2018, Global nutrition policy review 2016—2017: country progress in creating enabling policy
environments for promoting healthy diets and nutrition.

47. Arksey H & O'Malley L (2005). Scoping studies: towards a methodological framework. Int J Soc Res
Methodol 8: 19-32.

Tables 1-4

Tables 1-4 are available in the Supplementary Files section.

Figures

Page 12/13



37 Articles retrieved from database
search based on titles and Abstracts

19 duplicate Articles

7 Articles from review

of bibliography

25 Full text Articles assessed

25 studies Included
8-Studies on Dietary intake of Pregnant Adolescents

5- Studies on Nutritional status and associated factors of
Pregnant Adolescents

12- Studies on Nutritional status and associated factors of
Precnant Adolescents

Figure 1

The figure caption is not available with this version of the manuscript.

Supplementary Files

This is a list of supplementary files associated with this preprint. Click to download.

e Tables.docx

Page 13/13


https://assets.researchsquare.com/files/rs-912494/v1/fdfe19147dc901796cb0ed94.docx

