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  Abstract
  ObjectiveThe present study aimed to investigate weight retention and body composition in the postpartum period between adolescent girls and older women.

DesignA prospective cohort study. Anthropometry and skinfold thickness measurements were performed at the first antenatal visit and at 6 weeks postpartum. An FFQ was administered at 6 weeks postpartum to explore the relationship between diet and postpartum weight retention.

SettingClinics at the University of the West Indies, Kingston, Jamaica.

SubjectsRecruitment included women aged 19 years and younger (adolescent girls) and 20 years and older (older women).

ResultsThree hundred and forty women were studied. Adolescent girls had significantly lower measurements compared with the older women at the first antenatal visit and at 6 weeks postpartum. Dietary intakes of energy and macronutrients were similar in both groups. Postnatal assessments showed that adolescent girls retained more weight (P = 0·003) and a greater percentage of body fat (P < 0·002) than older women. In multiple regression analyses, 0·982 kg more fat mass was retained postpartum in the adolescent group compared with the older women, while there was no significant difference in lean body mass retained between the two groups.

ConclusionsAdolescent girls retained more weight postpartum and this was predominantly fat mass as opposed to lean body mass.
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   Obesity is an important risk factor for the development of chronic adult diseases such as diabetes mellitus and CHD. Pregnancy has frequently been cited as a contributor to becoming overweight. Average postpartum weight retention ranges from 0·5 to 3 kg; however, postpartum weight retention appears to be highly variable with some women retaining as much as 17·7 kg(Reference Gore, Brown and West1). Factors such as pre-pregnancy weight and excessive gestational weight gain are strong risk factors for postpartum weight retention(Reference Landon, Osei, Platt, O’Dorisio, Samuels and Gabbe2, Reference Segel and McAnarney3). Studies suggest that women with the highest gestational weight gain and body fat (≥30 g fat/100 g body weight at baseline) have the highest likelihood of developing maternal obesity(Reference Kac, Benício, Velásquez-Meléndez, Valente and Struchiner4).
 Adolescent pregnancy has been associated with greater gestational weight gain and may have continued accrual of subcutaneous fat and increased risk of weight retention postpartum(Reference Hediger, Scholl and Schall5). The distribution of fat is also important. Studies report that with central obesity, in contrast to absolute increase in weight, there is an increased risk of overweight and obesity in later life(Reference Landon, Osei, Platt, O’Dorisio, Samuels and Gabbe2, Reference Hediger, Scholl and Schall5).
 Rossner noted that approximately 40 to 50 % of female patients reported that pregnancy had been important in the development of their obesity(Reference Rossner6). Pregnancy has been regarded as an example of weight cycling. Weight cycling refers to initial weight loss during dieting programmes with subsequent regain after relapse. The increased weight gain during and subsequent fall after pregnancy mimic an interesting biological and ‘normal’ cause of such weight cycling. Behavioural and metabolic consequences of such repeated body weight cycling have generated much interest(Reference Rodin, Radke-Sharpe, Rebuffe-Scrive and Greenwood7), with particular focus on repeated changes in body weight as a risk factor for CHD and mortality(Reference Lissner, Odell and D’Agostino8).
 Numerous studies have indicated that mean body weight and prevalence of obesity increase with each pregnancy(Reference Brown, Kaye and Folsom9–Reference Billewicz and Thompson13). Whereas confirmation of earlier findings is important, there is a need to further investigate the composition of the weight gained in pregnancy and the factors influencing weight gain. In the present prospective study, a cohort of adolescent girls and older women was followed from their first antenatal clinic visit to 6 weeks postpartum. Weight retention and body composition were assessed in each group. It was hypothesized that the adolescents were at a greater risk of postnatal weight retention. Specifically, it was suggested that weight gained during pregnancy would remain an important contributor to risk of weight retention after accounting for the effects of known weight-related factors such as parity, gestational age at birth and demographic variables.
 Experimental methods
 The University Hospital of the West Indies (UHWI), Kingston, Jamaica, is a 500-bed teaching hospital which offers services and trains undergraduate and postgraduate students in various disciplines in medicine. The Department of Obstetrics and Gynaecology conducts antenatal clinics which enrol pregnant women during the first trimester, at approximately 8 weeks’ gestation. Antenatal clinics at UHWI are well developed, have been in existence for more than 50 years and provide quality care to pregnant women. The hospital records 2500 to 3000 deliveries per year.
 Four hundred and twenty-five women attending their first antenatal clinic at UHWI were informed about the current prospective study, agreed to participate, and were enrolled consecutively. The study enrolled two groups of antenatal subjects: (i) females aged 19 years and younger, referred to as adolescent girls; and (ii) women aged 20 years and older, referred to as older women. Recruitment was restricted to presenting antenatal women who were less than 15 weeks pregnant at their first clinic visit, had a singleton pregnancy and did not have systemic illnesses that included hypertension, diabetes mellitus, collagen vascular disease or genetic abnormality such as sickle cell disease. Gestational age was determined by the last menstrual period and confirmed by an ultrasound measurement performed at approximately 15 weeks’ gestation. Once written informed consent was obtained, a questionnaire which queried information on demographics, socio-economic status, use of substances such as cigarettes, alcohol, marijuana and cocaine, and menstrual details was administered to all subjects. A socio-economic score was calculated using education and occupation of the mother and father, household possessions and a crowding index (calculated as the number of habitable rooms in the dwelling divided by the number of people living in that dwelling). A higher score denoted better socio-economic status. All subjects were followed from the first antenatal visit to the 6-week postnatal clinic visit.
 The study was approved by the Ethics Committee of the University of the West Indies and subjects gave written informed consent to participate in the study.
 Maternal anthropometry was performed at the first antenatal visit and at the 6-week postnatal visit. These measurements included maternal weight, which was measured to the nearest 0·01 kg using a Tanita digital scale (CMS Weighing Equipment Ltd, London UK); height to the nearest 0·1 cm using a stadiometer (CMS Weighing Equipment Ltd); and biceps, triceps, suprailiac, subscapular and mid-thigh skinfold thicknesses to the nearest 0·2 mm using a Holtain skinfold calliper (CMS Weighing Equipment Ltd). Blood pressure and urine analysis results were obtained from antenatal records at the first antenatal visit and at 25 and 35 weeks’ gestation.
 Pregnancy-induced hypertension was defined as systolic blood pressure ≥140 mmHg or diastolic blood pressure ≥90 mmHg after 20 weeks’ gestation, in the absence of proteinuria, in mothers who were not chronically hypertensive and in whom blood pressure returned to normal by one month after delivery(14). Pre-eclampsia was defined by the same blood pressure criteria but with proteinuria. Proteinuria was defined by dipstick as greater than or equal to 1+ proteinuria.
 At the 6-week postnatal visit, the infant’s weight was measured to the nearest 0·01 kg using a Tanita model 1583 digital baby scale (CMS Weighing Equipment Ltd) and crown–heel length was measured to the nearest 0·1 cm using a Harpenden infantometer (CMS Weighing Equipment Ltd). Head, chest, abdominal and mid-upper arm circumferences were measured using a fibreglass tape measure, and biceps, triceps, subscapular and suprailiac skinfold thicknesses were also measured to the nearest 0·2 mm using a Holtain skinfold caliper (CMS Weighing Equipment Ltd). Breast-feeding practices were ascertained from the participants at the postnatal visit.
 The contribution of diet was examined on a convenience sample of sixty older women and sixty adolescents at 6 weeks postpartum to determine habitual dietary intake. Habitual dietary intakes were obtained by a previously validated FFQ for the adult Jamaican population(Reference Jackson, Walker, Cade, Forrester, Cruickshank and Wilks15). Interviewers were equipped with food models and household utensils to help participants quantify the food and beverages consumed.
 Measurements were done on ten subjects prior to commencement of the study to assess the reliability of measurements within and between the two trained interviewers who performed all measurements for the study.
 Statistical analyses
 Data are expressed as means and standard deviations. Calculations to establish fat mass and fat-free mass or lean body mass were performed using standard equations(Reference Siri16, Reference Durnin and Rahaman17). Using the independent Student’s t test, differences between the two groups were identified. Multiple linear regression analyses were used to ascertain the extent to which sociodemographic and reproductive factors contributed to weight retention in the adolescent girls and older women. Statistical analyses were performed using the SPSS statistical software package version 11·0 (SPSS Inc., Chicago, IL, USA). Statistical significance was achieved when P < 0·05.


 Results
 Of the 425 participants, 361 (84·9 %) subjects delivered at UHWI. Forty-three (10·1 %) had early pregnancy losses; seventeen (4·0 %) defaulted from the study for various reasons (migration, attended other antenatal clinics due to cost); there were two twin pregnancies (0·5 %), both occurring in the adolescent group; and two (0·5 %) women booked later than 15 weeks’ gestation as confirmed by an early ultrasound. Ninety-four per cent (340/361) of subjects who gave birth at the hospital had a 6-week postnatal visit. There was one neonatal death; and one neonate who was still admitted to the Special Care Nursery at the time of the 6-week postnatal visit for stage III hypoxic ischaemic encephalopathy. Nineteen mothers were not measured due to changes made in the date of their visits to the postnatal clinic. Antenatal clinic attendance was high in both groups (greater than 96 % of clinic visits), with each group recording eight or nine visits throughout the study.
 Maternal characteristics of the adolescent girls and older women at the first antenatal visit are shown in Table 1. One hundred and sixty-five women less than 20 years comprised the adolescent group and 175 women 20 years or older were enrolled as the older group. Age at menarche and interval between menarche and pregnancy were significantly lower in the adolescent group than in the older women. Adolescent girls when compared with their older counterparts had lower mean socio-economic scores, thereby suggesting that they had a lower socio-economic status (Table 1).
Table 1 Maternal characteristics at the first antenatal visit: women aged 19 years and younger (adolescent girls) and 20 years and older (older women) attending clinics at the University of the West Indies, Kingston, Jamaica
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 At the first antenatal visit, adolescent girls had significantly lower anthropometric measurements than older women (Table 1). Older women were heavier and had larger skinfold thicknesses than the adolescents. Fat mass and lean body mass were examined in both groups, and adolescent girls had significantly lower fat mass and lean body mass at the first antenatal visit.
 At the 6-week postnatal visit significant differences in anthropometry and skinfold thickness between the adolescent girls and the older women were seen, and also the fat mass and lean mass were significantly lower in the adolescents compared with the older women (Table 2).
Table 2 Maternal characteristics at the 6-week postpartum visit: women aged 19 years and younger (adolescent girls) and 20 years and older (older women) attending clinics at the University of the West Indies, Kingston, Jamaica
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 The differences in weight, skinfold thicknesses, fat mass and lean body mass at the first antenatal visit and the 6-week postnatal visit were examined between the adolescent girls and the older woman. Despite having smaller measurements antenatally and postnatally, the adolescent girls retained more weight, percentage fat and fat mass than the older women postpartum. There was no difference seen in lean body mass (Table 3).
Table 3 Change in maternal characteristics between the first antenatal visit and the 6-week postnatal visit: women aged 19 years and younger (adolescent girls) and 20 years and older (older women) attending clinics at the University of the West Indies, Kingston, Jamaica
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 Substance use during pregnancy among adolescent girls and older women was low and was not significantly different between the groups (cigarette smoking, 3·6 % v. 2·3 %; alcohol intake, 9·7 % v. 8·7 %; marijuana, 4·2 % v. 1·1 %, respectively). Neither adolescent girls nor older women reported using cocaine.
 Multiple regression analyses controlling for socio-economic status, gestational age at birth and age at menarche showed that adolescent girls retained significantly greater fat mass (0·982 kg more) postpartum than the older women. There was no significant difference in the lean body mass retained in the two groups.
 Dietary assessments revealed that intakes of energy and macronutrients were similar in both groups (data not shown). Among adolescent girls the mean daily energy intake was 10 623 (sd 3130) kJ (2539 (sd 748) kcal), while older women reported intake of 10 435 (sd 2632) kJ (2494 (sd 629) kcal). Both groups reported a similar percentage of energy from protein (adolescent girls, 13·3 (sd 2·3) %; older women, 13·5 (sd 1·8) %), carbohydrate (adolescent girls, 61·1 (sd 5·7) %; older women, 60·9 (sd 6·1) %) and fat (adolescent girls, 29·5 (sd 4·2) %; older women, 29·5 (sd 4·7) %). Energy and macronutrient intakes were within the Dietary Allowances for the Caribbean recommendations(18).
 Similar proportions of both groups developed complications of pregnancy. Three adolescents developed hypertension in pregnancy and five developed pre-eclampsia; among the older group, four women developed hypertension in pregnancy and twelve had pre-eclampsia. These differences were not statistically significant.
 Assessments of infants at 6 weeks showed no significant differences in anthropometry between the two groups. Almost one-half of the adolescent girls (48·7 %) and just over half of the older women (53·0 %) reported exclusive breast-feeding at 6 weeks postpartum (P = 0·44). Breast-feeding had no influence on weight at 6 weeks postpartum (data not shown).

 Discussion
 The present paper reports on postnatal weight retention in adolescent and older pregnant women and the component of weight associated with this weight retention. Adolescents retained more weight postnatally than older women despite their lower absolute values at the first antenatal and the 6-week postpartum visits. Adolescents retained significantly higher percentage body fat and fat mass than their older counterparts but had similar lean body mass postnatally.
 Both groups received similar exposures to health care. Adolescents and older women had eight or nine clinic visits during the study period, thus removing suggestions of treatment bias such as better nutritional counselling in one group. The educational and occupation status of women in this cohort, which were used to create the socio-economic score, were similar to Jamaica’s national figures. These demographic characteristics suggest that our findings could be generalized to the population. We used the equations of Durnin and Rahaman and Siri to assess changes in body fat in the present study. The capacity of these equations to assess body fat in pregnancy has limitations, but they have been used previously to produce valid estimates of body composition during reproduction(Reference Forsum, Sadurskis and Wager19, Reference van Raaij, Schonk, Vermaat-Miedema, Peek and Hautvast20).
 Adolescent pregnancy in Jamaica, as elsewhere, is a major health concern. Jamaica still has one of the highest incidences of adolescent pregnancy in the Caribbean. The birth rate for 15- to 19-year-olds was 108 births per 1000 women in the 1990s(Reference Morris21) and despite decreasing to 65 births per 1000 women in the period 2002–5(22), is still high. In Jamaica, 40 % of women less than 20 years old have had at least one pregnancy(Reference Jackson, Eggleston, Lee and Hardee23).
 Age at first pregnancy has been cited as an important risk factor for obesity(Reference Herman and Yu24). The association between age at first pregnancy and weight retention has not been consistent in the literature. Gunderson et al. showed that an interval of less than 8 years between age at menarche and age at first pregnancy is a predictor for the development of postpartum obesity(Reference Gunderson, Abrams and Selvin25). Similar results were reported by Kac et al., who showed that women who gave birth for the first time before age 23 years had 2·8 times greater risk of retaining 7·5 kg or more during the postpartum period(Reference Kac, Benicio, Velasquez-Melendez and Valente26). In the present study, the age at menarche was significantly lower in the adolescent group compared with the older group of women (12·5 and 13·1 years, respectively; P < 0·0001) and the adolescent girls had a shorter interval between menarche and pregnancy (approximately 5 years). The present findings are consistent with other studies showing that short spacing between menarche and pregnancy increases the risk of excess weight gain in the postpartum period. If indeed the adolescents are at a higher risk of weight retention after pregnancy, which in turn is a risk for obesity in later life, the higher incidence of adolescent pregnancies in Jamaica may contribute to the increasing prevalence of obesity in women. It is also reasonable to assume that adolescents who are starting their reproductive lives at an earlier age are predisposed to higher parity and hence the likelihood to gain excess weight at an earlier age. If pregnancy is a model for weight cycling which is associated with an increased risk of metabolic disease and obesity, then it can be concluded that teenagers are at greater risk for chronic adult disease.
 It may be argued that growth continues in adolescence and increases in weight may reflect overall growth. In our study, the component of weight that was retained postpartum was fat mass and not lean mass. The reason for this increase in weight and fat mass in the adolescents is not clear. However, it is of interest to note that the findings are consistent with the animal model which showed that growing pregnant rats retained a greater proportion of gestational weight at 4–6 weeks after birth(Reference Hashizume, Ohashi and Hamajima27). Elevated gestational weight gain has been cited as the most important factor contributing to increased weight retention(Reference Keppel and Taffy28–Reference Abrams, Selvin and Gunderson31). This increased weight gain was also seen in the current study, with the adolescents retaining more weight than the older women. An increase in gestational weight gain has been previously reported among adolescents and suggests that attainment of adequate weight and lean body mass in pregnancy impacts positively on birth size(Reference Lederman29, Reference Thame, Osmond, Trotman, Fletcher and Antoine32, Reference Scholl, Hediger, Schall, Ances and Smith33).
 The dietary intakes of the adolescent girls and older women were similar and may not account for the difference observed in weight retention postpartum. Ohlin and Rossner showed that postpartum weight retention was more affected by change in lifestyle during pregnancy and more so after pregnancy(Reference Ohlin and Rossner34).
 In conclusion, the current study demonstrates that adolescent girls had greater weight retention than older women in the postnatal period, which was predominantly fat mass. Our findings suggest that adolescents may be at greater risk for the development of obesity in later life, which may contribute to the increasing incidence of obesity in this population. Strategies should be developed to address this important public health issue.
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 Table 1 Maternal characteristics at the first antenatal visit: women aged 19 years and younger (adolescent girls) and 20 years and older (older women) attending clinics at the University of the West Indies, Kingston, Jamaica
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 Table 2 Maternal characteristics at the 6-week postpartum visit: women aged 19 years and younger (adolescent girls) and 20 years and older (older women) attending clinics at the University of the West Indies, Kingston, Jamaica
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 Table 3 Change in maternal characteristics between the first antenatal visit and the 6-week postnatal visit: women aged 19 years and younger (adolescent girls) and 20 years and older (older women) attending clinics at the University of the West Indies, Kingston, Jamaica

 

 

         



 
 [image: alt] 
 
 



 You have 
Access
 
 	10
	Cited by


 

   




 Cited by

 
 Loading...


 [image: alt]   


 













Cited by





	


[image: Crossref logo]
10




	


[image: Google Scholar logo]















Crossref Citations




[image: Crossref logo]





This article has been cited by the following publications. This list is generated based on data provided by
Crossref.









2011.
Nutrition in the Childbearing Years.
p.
195.


	CrossRef
	Google Scholar






2011.
Nutrition in the Childbearing Years.
p.
241.


	CrossRef
	Google Scholar






Levine, Michele D.
Cheng, Yu
Marcus, Marsha D.
and
Kalarchian, Melissa A.
2012.
Relapse to Smoking and Postpartum Weight Retention Among Women Who Quit Smoking During Pregnancy.
Obesity,
Vol. 20,
Issue. 2,
p.
457.


	CrossRef
	Google Scholar






Ohlendorf, Jennifer M.
2012.
Stages of Change in the Trajectory of Postpartum Weight Self‐Management.
Journal of Obstetric, Gynecologic & Neonatal Nursing,
Vol. 41,
Issue. 1,
p.
57.


	CrossRef
	Google Scholar






Scholl, Theresa O.
and
Chen, Xinhua
2013.
Women and Health.
p.
151.


	CrossRef
	Google Scholar






Phillips, Thelma M.
2014.
Exploration of Theoretical Models.
Nursing Science Quarterly,
Vol. 27,
Issue. 4,
p.
308.


	CrossRef
	Google Scholar






Asefa, Fekede
and
Nemomsa, Dereje
2016.
Gestational weight gain and its associated factors in Harari Regional State: Institution based cross-sectional study, Eastern Ethiopia.
Reproductive Health,
Vol. 13,
Issue. 1,


	CrossRef
	Google Scholar






Whelan, Emily
Armson, B. Anthony
Ashley-Martin, Jillian
MacSween, Kayla
and
Woolcott, Christy
2017.
Gestational Weight Gain and Interpregnancy Weight Change in Adolescent Mothers.
Journal of Pediatric and Adolescent Gynecology,
Vol. 30,
Issue. 3,
p.
356.


	CrossRef
	Google Scholar






Wallace, Jacqueline M
2019.
Competition for nutrients in pregnant adolescents: consequences for maternal, conceptus and offspring endocrine systems.
Journal of Endocrinology,
Vol. 242,
Issue. 1,
p.
T1.


	CrossRef
	Google Scholar






Rached, Verônica
Diogenes, Maria Eduarda Leão
Donangelo, Carmen Marino
and
Bezerra, Flávia Fioruci
2023.
Calcium plus vitamin D supplementation during pregnancy reduces postpartum fat mass in adolescents: A randomized trial.
American Journal of Human Biology,
Vol. 35,
Issue. 9,


	CrossRef
	Google Scholar


















Google Scholar Citations

View all Google Scholar citations
for this article.














 

×






	Librarians
	Authors
	Publishing partners
	Agents
	Corporates








	

Additional Information











	Accessibility
	Our blog
	News
	Contact and help
	Cambridge Core legal notices
	Feedback
	Sitemap



Select your country preference



[image: US]
Afghanistan
Aland Islands
Albania
Algeria
American Samoa
Andorra
Angola
Anguilla
Antarctica
Antigua and Barbuda
Argentina
Armenia
Aruba
Australia
Austria
Azerbaijan
Bahamas
Bahrain
Bangladesh
Barbados
Belarus
Belgium
Belize
Benin
Bermuda
Bhutan
Bolivia
Bosnia and Herzegovina
Botswana
Bouvet Island
Brazil
British Indian Ocean Territory
Brunei Darussalam
Bulgaria
Burkina Faso
Burundi
Cambodia
Cameroon
Canada
Cape Verde
Cayman Islands
Central African Republic
Chad
Channel Islands, Isle of Man
Chile
China
Christmas Island
Cocos (Keeling) Islands
Colombia
Comoros
Congo
Congo, The Democratic Republic of the
Cook Islands
Costa Rica
Cote D'Ivoire
Croatia
Cuba
Cyprus
Czech Republic
Denmark
Djibouti
Dominica
Dominican Republic
East Timor
Ecuador
Egypt
El Salvador
Equatorial Guinea
Eritrea
Estonia
Ethiopia
Falkland Islands (Malvinas)
Faroe Islands
Fiji
Finland
France
French Guiana
French Polynesia
French Southern Territories
Gabon
Gambia
Georgia
Germany
Ghana
Gibraltar
Greece
Greenland
Grenada
Guadeloupe
Guam
Guatemala
Guernsey
Guinea
Guinea-bissau
Guyana
Haiti
Heard and Mc Donald Islands
Honduras
Hong Kong
Hungary
Iceland
India
Indonesia
Iran, Islamic Republic of
Iraq
Ireland
Israel
Italy
Jamaica
Japan
Jersey
Jordan
Kazakhstan
Kenya
Kiribati
Korea, Democratic People's Republic of
Korea, Republic of
Kuwait
Kyrgyzstan
Lao People's Democratic Republic
Latvia
Lebanon
Lesotho
Liberia
Libyan Arab Jamahiriya
Liechtenstein
Lithuania
Luxembourg
Macau
Macedonia
Madagascar
Malawi
Malaysia
Maldives
Mali
Malta
Marshall Islands
Martinique
Mauritania
Mauritius
Mayotte
Mexico
Micronesia, Federated States of
Moldova, Republic of
Monaco
Mongolia
Montenegro
Montserrat
Morocco
Mozambique
Myanmar
Namibia
Nauru
Nepal
Netherlands
Netherlands Antilles
New Caledonia
New Zealand
Nicaragua
Niger
Nigeria
Niue
Norfolk Island
Northern Mariana Islands
Norway
Oman
Pakistan
Palau
Palestinian Territory, Occupied
Panama
Papua New Guinea
Paraguay
Peru
Philippines
Pitcairn
Poland
Portugal
Puerto Rico
Qatar
Reunion
Romania
Russian Federation
Rwanda
Saint Kitts and Nevis
Saint Lucia
Saint Vincent and the Grenadines
Samoa
San Marino
Sao Tome and Principe
Saudi Arabia
Senegal
Serbia
Seychelles
Sierra Leone
Singapore
Slovakia
Slovenia
Solomon Islands
Somalia
South Africa
South Georgia and the South Sandwich Islands
Spain
Sri Lanka
St. Helena
St. Pierre and Miquelon
Sudan
Suriname
Svalbard and Jan Mayen Islands
Swaziland
Sweden
Switzerland
Syrian Arab Republic
Taiwan
Tajikistan
Tanzania, United Republic of
Thailand
Togo
Tokelau
Tonga
Trinidad and Tobago
Tunisia
Türkiye
Turkmenistan
Turks and Caicos Islands
Tuvalu
Uganda
Ukraine
United Arab Emirates
United Kingdom
United States
United States Minor Outlying Islands
United States Virgin Islands
Uruguay
Uzbekistan
Vanuatu
Vatican City
Venezuela
Vietnam
Virgin Islands (British)
Wallis and Futuna Islands
Western Sahara
Yemen
Zambia
Zimbabwe









Join us online

	









	









	









	









	


























	

Legal Information










	


[image: Cambridge University Press]






	Rights & Permissions
	Copyright
	Privacy Notice
	Terms of use
	Cookies Policy
	
© Cambridge University Press 2024

	Back to top













	
© Cambridge University Press 2024

	Back to top












































Cancel

Confirm





×





















Save article to Kindle






To save this article to your Kindle, first ensure coreplatform@cambridge.org is added to your Approved Personal Document E-mail List under your Personal Document Settings on the Manage Your Content and Devices page of your Amazon account. Then enter the ‘name’ part of your Kindle email address below.
Find out more about saving to your Kindle.



Note you can select to save to either the @free.kindle.com or @kindle.com variations. ‘@free.kindle.com’ emails are free but can only be saved to your device when it is connected to wi-fi. ‘@kindle.com’ emails can be delivered even when you are not connected to wi-fi, but note that service fees apply.



Find out more about the Kindle Personal Document Service.








Weight retention within the puerperium in adolescents: a risk factor for obesity?








	Volume 13, Issue 2
	
Minerva M Thame (a1), Maria D Jackson (a2), Inger P Manswell (a1), Clive Osmond (a3) and Matthias G Antoine (a1)

	DOI: https://doi.org/10.1017/S1368980009991352





 








Your Kindle email address




Please provide your Kindle email.



@free.kindle.com
@kindle.com (service fees apply)









Available formats

 PDF

Please select a format to save.

 







By using this service, you agree that you will only keep content for personal use, and will not openly distribute them via Dropbox, Google Drive or other file sharing services
Please confirm that you accept the terms of use.















Cancel




Save














×




Save article to Dropbox







To save this article to your Dropbox account, please select one or more formats and confirm that you agree to abide by our usage policies. If this is the first time you used this feature, you will be asked to authorise Cambridge Core to connect with your Dropbox account.
Find out more about saving content to Dropbox.

 





Weight retention within the puerperium in adolescents: a risk factor for obesity?








	Volume 13, Issue 2
	
Minerva M Thame (a1), Maria D Jackson (a2), Inger P Manswell (a1), Clive Osmond (a3) and Matthias G Antoine (a1)

	DOI: https://doi.org/10.1017/S1368980009991352





 









Available formats

 PDF

Please select a format to save.

 







By using this service, you agree that you will only keep content for personal use, and will not openly distribute them via Dropbox, Google Drive or other file sharing services
Please confirm that you accept the terms of use.















Cancel




Save














×




Save article to Google Drive







To save this article to your Google Drive account, please select one or more formats and confirm that you agree to abide by our usage policies. If this is the first time you used this feature, you will be asked to authorise Cambridge Core to connect with your Google Drive account.
Find out more about saving content to Google Drive.

 





Weight retention within the puerperium in adolescents: a risk factor for obesity?








	Volume 13, Issue 2
	
Minerva M Thame (a1), Maria D Jackson (a2), Inger P Manswell (a1), Clive Osmond (a3) and Matthias G Antoine (a1)

	DOI: https://doi.org/10.1017/S1368980009991352





 









Available formats

 PDF

Please select a format to save.

 







By using this service, you agree that you will only keep content for personal use, and will not openly distribute them via Dropbox, Google Drive or other file sharing services
Please confirm that you accept the terms of use.















Cancel




Save














×



×



Reply to:

Submit a response













Title *

Please enter a title for your response.







Contents *


Contents help










Close Contents help









 



- No HTML tags allowed
- Web page URLs will display as text only
- Lines and paragraphs break automatically
- Attachments, images or tables are not permitted




Please enter your response.









Your details









First name *

Please enter your first name.




Last name *

Please enter your last name.




Email *


Email help










Close Email help









 



Your email address will be used in order to notify you when your comment has been reviewed by the moderator and in case the author(s) of the article or the moderator need to contact you directly.




Please enter a valid email address.






Occupation

Please enter your occupation.




Affiliation

Please enter any affiliation.















You have entered the maximum number of contributors






Conflicting interests








Do you have any conflicting interests? *

Conflicting interests help











Close Conflicting interests help









 



Please list any fees and grants from, employment by, consultancy for, shared ownership in or any close relationship with, at any time over the preceding 36 months, any organisation whose interests may be affected by the publication of the response. Please also list any non-financial associations or interests (personal, professional, political, institutional, religious or other) that a reasonable reader would want to know about in relation to the submitted work. This pertains to all the authors of the piece, their spouses or partners.





 Yes


 No




More information *

Please enter details of the conflict of interest or select 'No'.









  Please tick the box to confirm you agree to our Terms of use. *


Please accept terms of use.









  Please tick the box to confirm you agree that your name, comment and conflicts of interest (if accepted) will be visible on the website and your comment may be printed in the journal at the Editor’s discretion. *


Please confirm you agree that your details will be displayed.


















