Acute malnutrition in rural twins before their... Franck GARANET et al.

Revue Africaine de Médecine et de Santé Publique

Article original e-ISSN:2617-5746 p-ISSN: 2617-5738

Acute malnutrition in rural twins before their second birthday: insights from a cohort
study in Burkina Faso.

Franck GARANET?, Agnes GATARAYIHAZ, Joeffroy Diendiérél, Hermann

Lanoul, Augustin N. Zeba 1.
'Institute for Research in Health Sciences (IRSS), Department of Biomechanics and Public Health, Ouagadougovu,

Burkina Faso

*University of Rwanda, College of Medicine and Health Sciences, Kigali, Rwanda

Abstract

Background: Twins constitute a vulnerable subpopulation among children under 5 years of age. In sub-
Saharan Africa, it has been found that multiple births tend to be undernourished and the risks of acute
malnutrition and stunting are high.

Objective: Examining the relationship between acute malnutrition and twins in rural areas

Methods: This is a cohort study. 199 villages in the province of Sanmentenga, Burkina Faso. Multiple
logistic regression was used to examine the relationship between acute malnutrition and twin status at
birth after adjusting for wealth index, presence of latrines, main water source, fever, and presence of
diarrhoea. The statistical threshold for significance was P < 0.05 and all analysis were performed using
STATA version 14.0.

Results: A total of 708 children were included in the study, including 236 children born twins and 472
children born twins.non-twins. Children born to mothers younger than 18 years were more common
among non-twins than among twins (5.6% vs. 1.0%, p = 0.001). Acute malnutrition was more common
among twins than non-twins (42.1% versus 28.0%, p<0.001). Children with fever were more common
among non-twins than among twins (10.2% versus 5.5%, p=0.04).After adjusting for the wealth index, the
presence of latrines, the main source of water, the presence of fever and the presence of diarrhea, twins
were 1.46 times more malnourished than single children (RR =1.46 , 95% Cl [1.17-1.81], p =0.001).
Conclusion: Children receiving rural health and nutrition education, twins were likely to be malnourished
before their second birthday compared to non-twins.” Particular attention should be paid to twins to
reduce the risk of acute malnutrition before their second birthday.
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The world is facing a worrying nutritional situation(1-6). According to the 2017 Global
Nutrition Report, 2 billion people are deficient in essential micronutrients, such as iron and
vitamin A, 155 million children are stunted, 52 million children are wasted, 2 billion adults
are overweight or obese, 41 million children are overweight(7). 88% of countries in the
world are heavily affected by two or three forms of malnutrition. According to the joint
report, in 2017, stunting affects approximately 22.2% or 150.8 million people and acute
malnutrition continues to threaten the lives of approximately 7.5% or 50.5 million children.
Less than 5 years old in the world(7) .In sub-Saharan Africa, there were 58.7 million stunted
children and 9.7 million people with acute malnutrition during the same period among
children under 5 years old. Twins constitute a vulnerable subpopulation among children
under 5 years old(2.3).Multiple births, which represent approximately 3% of births and 14%
of infant deaths, are becoming more and more frequent. Multiple birth rates began to
decline in the 1950s, reaching a low in the 1970s and increasing since then(8,10,11). Twin
and triplet rates followed the same upward trend until 1998, after which triplet birth rates
began to decline while twin birth rates continued to increase(8). In a study of multiple
births in sub-Saharan Africa, it was found that multiple births tended to be malnourished
as singleton children and the risks of acute malnutrition, stunting and underweight were
successively 1.31, 1.83 and 1.73 times higher. However, multiple births return to their age
and size deficits by the end of the fourth year(10).In some studies of factors associated
with malnutrition, the birth of twins has been identified as a risk factor for malnutrition,
and some studies have reported similar results. Furthermore, few studies of
exposed/unexposed cohorts have explored the relationship between being a twin and the
occurrence of acute malnutrition during the first two years of life. From July 2014 to
September 2016, a cohort of children received nutritional supplements with nutritional
education from mothers as part of preventing malnutrition and improving maternal and
child health. To fill this gap and guide future interventions aimed at reducing acute
malnutrition in this specific group, we examined the association between acute

malnutrition in twins in a rural supplementary feeding setting in a study of this cohort.
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Materials and methods

Type and population study.

This is a secondary analysis of a prospective cohort study .The study population consisted
of children under 27 months of age receiving dietary supplements as part of the ViM
project(12—15).

Data collection period and method: Data are collected to August 2014 at December 2016.
All children of twins were included in the study, as well as children who live in the same
household and are the same age as the twins. On each distribution day, trained
interviewers were responsible for administering the questionnaire and performing
anthropometric measurements.

Study variables:

The primary outcome assessed was acute malnutrition.

Nutritional status was calculated according to growth standards published by WHO in
2006(16). Then the z scores were grouped into 02 categories which are: Z scores < -2 (acute
malnutrition) and Z scores > -2 (no malnutrition). For the regression analysis, we
categorized acute malnutrition (Yes or No). An a priori selection of covariates was
performed for factors associated with increased risk of acute malnutrition and included
maternal age (<18, 18-35 years, >35 years), wealth index (poor, less poor, average, less rich
or rich). ), Number of children under 5 years old in the household (1-3 or 4-6, more than 6)
and presence of latrines in the household (Yes or not ), Mother's and head of household
education level, the main source of household water and the birth season. For the clinical
characteristics we are nutritional status, fever (No or Yes), and Diarrhea (No or Yes).

For the wealth index, 20 items related to household assets were used with principal
component analysis to generate wealth quintiles (poorest, second, middle, fourth and
richest) (17). These 20 items included the presence of a bucket, bowls, cup, gas fireplace,
bed, mattress, table, chair, radio functional, a functional clock, a functional lamp, a
functional television, a functional bicycle, a functional motorcycle, a functional telephone,
a functional cart, a wheelbarrow, donkey or horse, and poultry, sheep or goat. We then
produced a wealth quintile.

Statistical analyzes and tools

The distribution of sociodemographic and clinical characteristics of the participants was

summarized and a descriptive analysis was presented. Bivariate tests of the association
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between twins and maternal characteristics were performed using the Pearson chi-square
test for categorical variables. We used modified Poisson regression to assess the
association between twins and non-twins (reference group) for acute malnutrition (18,19).
Results are presented as unadjusted and adjusted relative risks with a corresponding 95%
confidence level. The statistical threshold for significance was P < 0.05 and all analyses
were performed using STATA version 14.0 (20). Reporting was conducted in accordance
with the Strengthening Research for Observational Studies (STROBE) guidelines (21).
Ethical considerations
The original study in which anthropometric data were collected was approved by the Tufts
University Health Sciences Institutional Review Board (IRB number: 10899) as well as the
Department of Health Institutional Review Board. Health of Burkina Faso (number: 2013-
10-090). Informed consent was obtained from all participants after the study was
explained. For ethical reasons, only identifiers were used for data analysis. The data
collected was locked in a cabinet and accessible only to the principal investigator.
Results
A total of 708 children were included in the study, including 236 children born to twins and
472 singleton children in the same village.
Basic characteristics of the sample.
Twins and non-twins were comparable in terms of wealth index, maternal education level,
household education level, Education level of the head of household, presence of latrines,
the main source of water, the number of children under the age of 5 in the household, and
the birthing season. Children born to mothers younger than 18 years were more common
among non-twins than among twins (5.6% versus 1.0%, p = 0.001) (Table 1).

Table 1: Basic sociodemographic characteristics of children in rural areas before their

second birthday.

Twins
No twins (N = 472)
Variables (N=246) @ P-value
n(%
n(%)
Mother's age <0.001*
Under 18 2(1.0) 24(5.6)
18-35 years old 172(83.1) 375(87.2)
Over 35 years old 33(15.9) 31(7.2)
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Wealth index 0.22
Very poor 45(19.5)  95(20.2)
Poor 52(22.5) 88(18.7)
Medium 53(23.0) 87(18.5)
Rich 44(19.0) 96(20.5)
Very rich 37(16.0) 104(22.1)
Number of children under 5 years old in the
household o2
1t0 6 217(93.5)  452(95.8)
More than 7 15(6.5) 20(4.2)
The presence of latrines in the household 0.81
Private 86(36.9)  174(37.0)
Public 8(3.4) 21(4.5)
No latrines 139(59.7)  275(58.5)
Mother's education level 0.27
None 191(84.1)  383(83.4)
Primary 25(11.0) 63(13.7)
Secondary and above
Secondary and above n(4.9) 13(29)
Education level of head of household 0.80
None 173(76-2)  348(75-3)
Primary and more 54(23.8) 114(24.7)
The main source of household water 0.28
Pump 198(85.0)  384(81.5)
GOOD 19(8.1) 57(12.1)
Surface water 16(6.9) 30(6.4)
Birth season 0.18
Rainy 456(96.6)
223(94-5)
Dry 13(5.5) 16(3.4)

*, significant p-value
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Twins and non-twins were comparable vaccination status at 06 months and presence of
diarrhea at inclusion.

Acute malnutrition was more common among twins than non-twins (42.1% versus 28.0%,
p<0.001). Children with fever were more common among non-twins than among twins
(10.2% versus 5.5%, p=0.04)(Table 2).

Table 2: Clinical characteristics of children in rural areas before their second birthday.

Twins (N=236) No twins (N = 472)
p-value

n(%) n(%)
Acute malnutrition <0.001*
No 136 (57.9) 339 (72.0)
Yes 99 (42.1) 132 (28.0)
Presence of fever at inclusion 0.04*
Yes 13(5.5) 48(10.2)
No 223(94.5) 424(89.8)
Presence of diarrhea at inclusion 0.17
Yes 8(3.4) 27(5.7)
No 228(96.4) 445(94.3)
Vaccination status at 6 months 0.54
Up to date 21(9.0) 419(89.5)
No to update 221(91.0) 49(10.5)

*, significant p-value

Acute malnutrition and twins

We use modified Poisson regression to examine the relationship between and twins.

In univariate regression, twins were 1.5 times more malnourished than singleton children
(RR =1.5,95% Cl [1.22-1.85], p-value < 0.0001).

After adjusting for wealth index, presence of latrines, main source of water, presence of
fever and presence of diarrhea, twins were 1.46 times more malnourished than children

single (RR =1.46, 95% Cl [1.17-1.81)], pvalue =0.001 )(Table 3).
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Table 3: Association betweenacute malnutrition and twins in rural areas before their second

birthday.

P- RR p-
RR crude CI* (95%) Cl (95%)
value  adjusted** value
Twins
No 1 1
Yes 1.5 1.22-1.85 <0.001 1.46 1.17-1.81 0.001

Confidence interval: RRadj, risk ratio adjusted to the wealth index, presence of latrines, the
main source of water, the presence of fever and the presence of diarrhea.

Discussions

Twins and acute malnutrition

Acute malnutrition was more common among twins than non-twins (42.1% versus 28.0%,
p<0.001). This difference was statistically significant. In 2016, in a study comparing
complementary feeding practices between mothers of twins and mothers of single
children, Bentil et al. found that the prevalence of underweight was 26% among twins and
24% among singleton children. Stunting was 20% among twins and 24% among singleton
children and underweight was 14% among twins and 10% among singleton children. This
difference may be related to the small sample size of this study. Indeed, the comparison
was made with 50 twins and 50 single children (5).

In multivariate analysis, twins were 1.46 times more malnourished than single children
(aRR: 1.46, 95% Cl - [1.17-1.81]).

Bentil et al. found that it resulted in the opposite. Malnutrition was present in both groups
but there were no significant differences (p>0.05). This difference in results may be related
to the small sample size of this study. In fact the comparison was made with 50 twins and
50 single children (1), in a study of risk factors for malnutrition in children born to HIV-
married mothers, showed that risks of stunting and underweight were associated with
multiple versus single children. Our results in multivariate analysis corroborate those
reported by Madiga(1). Even in the context of nutritional supplementation, twins remain
more likely than other children to suffer from acute malnutrition. This may be related to
mothers' care of twin versus non-twin children. In 1990, Chang(11), in a study on twins in
families, showed that of the 296 mothers of twins asked about the difficulties encountered

in raising twins, 49% reported insufficient sleep, 18% financial constraints, 39% emotional,
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22% of marital relations and 43% of the time to take care of other children.With the growth
of the twins, the problems gradually decreased, except for emotional disorders, the most
difficult period being the first year(8,11). Only 15% reported leaving babies in the care of
loved ones during the day. Overall, 68.2% felt the father's support, but 39% felt that this
support was not necessary; 49% were supported by the mother-in-law, but 43% felt that the
mother-in-law was of no help to them; 36% were cared for by their own mother, but 54%
reported receiving little help. In this study, it was found that social support from parents
was insufficient. Regular and close medical monitoring would be necessary in children born

to twins.

Conclusions

In this prospective cohort study of children supplemented with health and nutrition
education in rural areas, twins were twice as likely to be malnourished before their second
birthday compared to non-twins. Children from less poor families were protected from
acute malnutrition compared to children from poor households. Other predictors of acute
malnutrition were the presence of fever and diarrhoea. Special attention should be paid to

twins to reduce the risk of being malnourished before their second birthday.

References

1. Magadi MA. Cross-national analysis of the risk factors of child malnutrition among children
made vulnerable by HIV/AIDS in sub-Saharan Africa: evidence from the DHS. Tropical Medicine &
International Health [Internet]. [cité 28 juin 2018];16(5):570-8. Disponible sur:
https://onlinelibrary.wiley.com/doi/abs/10.1111/j.1365-3156.2011.02733.x

2. Reinbott A, Jordan I. Determinants of Child Malnutrition and Infant and Young Child
Feeding Approaches in Cambodia. World Rev Nutr Diet. 2016;115:61-7.

3. Sié A, Tapsoba C, Dah C, Ouermi L, Zabre P, Barnighausen T, et al. Dietary diversity and
nutritional status among children in rural Burkina Faso. Int Health. 1 mai 2018;10(3):157-62.

4. Holditch-Davis D, Roberts D, Sandelowski M. Early parental interactions with and
perceptions of multiple birth infants. J Adv Nurs. juill 1999;30(1):200-10.

5. Poda GG, Hsu CY, Chao JCJ. Factors associated with malnutrition among children <5 years
old in Burkina Faso: evidence from the Demographic and Health Surveys IV 2010. Int J Qual Health

Care. 1 nov 2017;29(7):901-8.

43



Acute malnutrition in rural twins before their... Franck GARANET et al.

6. Cheah WL, Wan Muda WAM, Mohd Hussin ZA, Thon CC. Factors associated with
undernutrition among children in a rural district of Kelantan, Malaysia. Asia Pac J Public Health.
mars 2012;24(2):330-42.

7. Development Initiatives. Rapport sur la nutrition mondiale 2017 : La nutrition au service
des ODD. [Internet]. Bristol, Royaume-Uni; 2017 p. 115. Disponible sur:

http://globalnutritionreport.org/wp-content/uploads/2017/11/Report_2017_French-1.pdf

8. Collins J. Global epidemiology of multiple birth. Reprod Biomed Online. 2007;15 Suppl
3:45-52.
9. Pison G, D’Addato AV. Frequency of Twin Births in Developed Countries. Twin Research

and Human Genetics [Internet]. avr 2006 [cité 28 juin 2018];9(2):250-9. Disponible sur:
https://[www.cambridge.org/core/journals/twin-research-and-human-genetics/article/frequency-of-
twin-births-in-developed-countries/26A0B60A621D3BE5B7AEB664010D822E

10. Gebremedhin S. Multiple births in sub-saharan Africa: epidemiology, postnatal survival,
and growth pattern. Twin Res Hum Genet. févr 2015;18(1):100-7.

1. Chang C. Raising twin babies and problems in the family. Acta Genet Med Gemellol
(Roma). 1990;39(4):501-5.

12. Langlois BK, Cliffer IR, Nikiema L, Suri DJ, Garanet F, Shen Y, et al. Factors that may
influence effectiveness of four specialized nutritious foods in the prevention of stunting and
wasting in children 6-23 months in Burkina Faso 1-4. Curr Dev Nutr [Internet]. [cité 15 janv 2020];
Disponible sur: https://academic.oup.com/cdn/advance-article/doi/10.1093/cdn/nzaa002/5697195
13. Cliffer IR, Perumal N, Masters WA, Naumova EN, Ouedraogo LN, Garanet F, et al. Linear
Growth Spurts are Preceded by Higher Weight Gain Velocity and Followed by Weight Slowdowns
Among Rural Children in Burkina Faso: A Longitudinal Study. J Nutr. 24 mars 2022;nxaco71.

14. Cliffer IR, Masters WA, Perumal N, Naumova EN, Zeba AN, Garanet F, et al. Monthly
measurement of child lengths between 6 and 27 months of age in Burkina Faso reveals both
chronic and episodic growth faltering. The American Journal of Clinical Nutrition [Internet]. 12 oct
2021 [cité 13 oct 2021];(ngab309). Disponible sur: https://doi.org/10.1093/ajcn/ngab309

15. Cliffer IR, Naumova EN, Masters WA, Perumal N, Garanet F, Rogers BL. Peak timing of
slowest growth velocity among young children coincides with highest ambient temperatures in
Burkina Faso: a longitudinal study. The American Journal of Clinical Nutrition [Internet]. déc 2023
[cité 17 janv 2024];S0002916523661684. Disponible sur:
https://linkinghub.elsevier.com/retrieve/pii/S0002916523661684

16. WHO child growth standards: length/height-for-age, weight-for-age, weight-for-length,
weight-for-height and body mass index-for-age: methods and development [Internet]. [cité 6 juin

2023]. Disponible sur: https://www.who.int/publications-detail-redirect/924154693X

44



Acute malnutrition in rural twins before their... Franck GARANET et al.

17. Vyas S, Kumaranayake L. Constructing socio-economic status indices: how to use principal
components analysis. Health Policy Plan. nov 2006;21(6):459-68.

18. Barros AJD, Hirakata VN. Alternatives for logistic regression in cross-sectional studies: an
empirical comparison of models that directly estimate the prevalence ratio. BMC Med Res
Methodol. 20 oct 2003;3:21.

19. Deddens JA, Petersen MR. Approaches for estimating prevalence ratios. Occup Environ
Med. juill 2008;65(7):481, 501-6.

20. StataCorp. 2015. Stata. Release 14. Statistical Software. College Station, TX [Internet].
Disponible sur: http://www.stata-journal.com/software/

21. Cuschieri S. The STROBE guidelines. Saudi J Anaesth. avr 2019;13(Suppl 1):S31-4.

45



	Acute malnutrition in rural twins before their second birthday: insights from a cohort study in Burkina Faso.

