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Low birthweight : Prevalence and associatedfactorsamongnewborns at hospitals in
Kisangani, North-Eastern RD Congo 2024

Abstract :

Background: Low birthweightremains a major public healthproblem in every country in the world. It is a
predictor of earlyneonatalmortality, morbidity and long-termhealth. The aim of thisstudywas to determine
the prevalence of lowbirthweight and to identify the associatedfactors in a hospital setting in Kisangani.
Material and methods: A retrospective case-control studyincluding. “all Tlive. and full-
termbirthswasconductedfrom 1 December 2023 to 31 May 2024 in the maternitywards of Hopital Genéral
de Référence de Makiso-Kisangani, Hopital Général de Référence deMangobo, Hopital Général de
Référence de Tshopo and Centre de Santé Alwaleed. A sample of 646 newbornswasselected:86 cases
(newbornsweighinglessthan 2500 grams) and 560 controls (newbornsweighing2500 grams or more).
Factorsassociatedwithprehypertensionwereidentifiedusinglogisticregression.

Results: The prevalence of lowbirthweightwas 13.4%.
Factorsassociatedwithlowbirthweightwerematernalagelessthan 18 years, intergenitalintervallessthan 2
years, maternal infection duringpregnancy, high blood pressure, level of primaryeducation and
urbanresidentialenvironment.

Conclusion:This study shows that the prevalenceLBW remains a public health issue in Kisangani.
Thisresearchwascarried out in four maternityunits in the city and revealed certain factorspredictive of
LBW, such as maternalageunder 18, birthintervalunder 2 years, maternal infection duringpregnancy,
hypertension, primaryeducationlevel, urbanresidentialenvironment and anemia. Knowledge of
theseassociatedfactorsshouldbeused to  reinforceexistingpreventivestrategies,  includingantenatal

consultations, with a view to improvingmaternal and childhealthnationwide.
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INTRODUCTION
Low birthweight(LBW)isdefined as a weight of newborns at birthlessthan 2500 gram by World

HealthOrganization. More than 20 million infants are bornwithlowbirthweight in worldwide [1, 2].

LBWocontinues to remain a major public healthproblemworldwide, especially in the developing countries.
The birthweight of an infant is the single most important determinant of its chances of survival,
healthygrowth, and development [3].There iswidespread agreement thathaving LBW at
birthdisadvantages the child. LBW accounts for 60 to 80% of all newborndeaths. Along with short- and

long-term infant and childhoodmorbidity, itis a significant cause of perinatalmortality. Infants
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bornwithbirthweights of lessthan 2500 g had a mortality rate thatwas up to 40 times greater, and theyhad a
significantlyincreasedchance of developing long-termdisabilities [4-10].Previousstudies in the DRC and
otherAfrican countries have reported LBW prevalencesrangingfrom 6.3% to 13.6% [11].The

riskfactorsthatdetermine LBW have been investigated in severalstudiesboth in Africa and elsewhere.

National measures to enhancemother and childhealth have been implemented, but the Democratic
Republic of the Congo (DRC) still faces a public healthcrisisrelated to LBW. For a number of reasons,
including the factthat the underlyingmechanismscausing LBW remainpoorlyunderstood, itischallenging to
preventriskfactors.

Very littleisknown about LBW and itscontributing causes in Kisangani. This is the context for ourstudy;,
the first of itskind in ourcommunity, whichaims to bettertarget and combine interventions to prevent
LBW.

MATERIALS AND METHODS

1. Study design

Weconducted a retrospective case-control study.

2. Setting and studyperiod

This studywasconducted in the maternitywards of Makiso-Kisangani General Hospital, Mangobo General
Hospital, Tshopo General Hospital and AlwaleedHealth Centre. Thesematernityunitswerechosenbecause
of the high number of birthsrecorded and theireasygeographicalaccessibility. This workwascarried out
over a period running from 1 December2023.t0 30 April 2024.

3. Studytarget population

The target population - for thisstudywasnewbornsborn live at term in the above-
mentionedhealthfacilitiesduring the studyperiod.

4. Sampling and sample size

Non-probabilityconvenience sampling wasused. A total of 646 respondentswereenumerated for thisstudy.
5. Selection of respondents (inclusion and exclusion criteria)

Live newbornsborn at termwith no knownriskfactors (i.e. intrauterinegrowth retardation) for
lowbirthweightwereincluded in the study.

Motherswho * gave birthprematurely  (before 37  completedweeks of  gestation) and
newbornsfromtwinpregnancieswereexcludedfrom the study.

Motherswho gave birth to newbornsweighinglessthan 2500 gramswere cases and newborns >2500
gramswerecontrols.

6. Study variables

For the variables studied, cases comprisingnewbornswith LBW werecomparedwithcontrols, comprising
all full-termnewbornswith a birthweight of between 2500 and 4000g. The dependent variable

waslowbirthweight. The independent variables were the mother'ssocio-demographic data (age, profession
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and socio-economiclevel), parity and medicalhistory, as well as the course of the last pregnancy
(pathologies duringpregnancy, follow-up, term, gestationalage), the characteristics of the delivery (mode)
and the characteristics of the newborn (term, weight, size, sex, malformations and transfer to the
neonatologydepartment). Anaemia in pregnantwomenwasdefined as an Hblevel of lessthan 10g/dl.
Arterial hypertension wasdefined as a blood pressure greaterthan 135/85mmHg. Maternal infection
wasdefined as anybacterial, viral, parasitic or mycotic infection occurringduring gestation. The
nutritionalstatus of the motherswasassessed by calculating the body mass index (BMI) determined by the
ratio of body weight (in kilograms)/square of height (in metres). A BMI of between 18.5 and 24.9 kg/m2
corresponded to good nutritionalstatus. Malnutrition wasdefined as a BMI of lessthan 18.5 kg/m2.

7. Data collection

Data werecollectedretrospectively, using a documentaryanalysis technique.
Weusedwomen'smedicaldelivery records and registersusing a- pre-established < data collection
formcontaining the study variables.

8. Data processing and analysis

The data wereentered and processedusing SPSS software (IBM SPSS Statistics 22).

Frequencies, percentages, means and standard deviationswereused to describematernalsociodemographic
and obstetriccharacteristics. Factorsassociatedwithprehypertensionwereidentifiedusinglogisticregression.
9. Ethicalconsiderations

Beforestarting the survey, a request for authorisationwas sent to the medical-health and administrative
authorities of the healthfacilitiesconcerned. The anonymity of the questionnaires ensured the
confidentiality of the data.

RESULTS

1. General characteristics of termnewborns in the study sites

The data fromthisstudyindicatethat the majority of newbornswere male, bothamongthosewith LBW and
those of normal weight. The meanweight of termnewbornsrangedfrom 1958+339 g among LBW births to
3329 +480 g-among normal weightbirths. The above data are presented in Table 1.

2. Socio-demographic data of the study participants

These data show thatmost of the study participants wereagedbetween 18 and 35, were Christian, had no
occupation, wereilliterate and lived in urban areas. These data are presented in Table 2.

3. Obstetricalcharacteristics of study participants

The obstetric data provided the following information :

- the majority of the womensurveyedhad an intergenitalinterval of lessthan 24 months and a normal BMI ;
- Most of themhad no history of abortion or stillbirth and hadgivenbirthvaginally;

- The majorityweremultiparous, normotensive and had not contractedany infection duringpregnancy;
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- Anaemiawasfoundin 53.5% of motherswhohadgivenbirth to LBW babies, comparedwith 25% of
thosewhohadgivenbirth to babies of normal weight. These data are given in Table 3.

4. Prevalence of lowbirthweight in the study sites

Of the 646 full-termnewborns in the study sites, 86 were of lowbirthweight, representing a prevalence of
13.4%.

5. Association betweenmaternal, obstetric and neonatalcharacteristics and newbornbirthweight
Multivariateanalysisindicatedthatmaternalagelessthan 18 years, intergenitalintervallessthan 2 years,
maternal infection duringpregnancy;, arterial hypertension, primaryeducationlevel,
urbanresidentialenvironment and male sex of the newbornweresignificantpredictors of LBW. These data
are presented in Table 4.

DISCUSSION

1. General characteristics of the study population

The aim of thisretrospective case-control studywas to determinge the prevalence of LBW in hospitals in
Kisangani and to identifyassociatedfactors. Previousstudies have matched one case to one control [12,
13], whileotherauthors have matched more than one control to a case. In the presentstudy, wematched 6
controls to one case [14-16].

2. Prevalence of lowbirthweight

Our studyrevealed a prevalence of lowbirthweight of 13.4% of all termnewbornsregisteredduring the
surveyperiod in the four maternityunitsvisited. This prevalenceis close to thatfound in studiesconducted in
otherregions of DR Congo, i.e. “11.6% and 11.8% respectively [17,18].However, itremains high
comparedwith the national rate according to the demographic and healthsurvey, whichreported a rate of
7% and 6.3% for Katanga province [19].

High prevalence rates have also been. reported in studiescarried out in Zimbabwe and Morocco,
wheretheywere 19.9%  and 22% respectively [20,21]. The differences in prevalenceobserved in
thesestudiescouldbeexplained by the multiplicity of riskfactors, in particular malnutrition, inadequate
monitoring of pregnancy, malaria and repeatedurogenital infections duringpregnancy [11].

3. Factorsassociatedwith FPN

3.1. Maternalageunder 18 years

According to the results of studiescarried out in Tunisia and DR Congo, maternalageunder 18 yearswas a
factor in the occurrence of LBW [11,14, 22]. Our resultsconcurwiththesestudies, with a
statisticallysignificantdifference (p=0.003). Severalfactorscouldexplainthisfinding, includingcompetition
for nutrientsbetween the growing adolescent and the foetus, whichappears to be at the root of the
problem, and competitionbetweenpregnancy and growth, which has a particularlyunfavourableeffect on
the micronutrientstatus of adolescent girls [11, 14].

3.2. Intergenitalinterval of lessthan 2 years
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It appearsthat an intergenitalinterval of lessthan 2 yearswasassociatedwithlowbirthweight in the
maternityunitsvisited in Kisangani during the presentstudy (p= 0.002). This resultissimilar to that of
Letaief et al and Mamba et al [17, 22].Maternal exhaustion syndrome describeswhathappenswhen a
woman's body isusedwithoutrest and without time to recover. Otherfactors, such as the energycosts of
pregnancy and lactation, particularly in the context of close reproductive cycles with no recovery time for
the woman, lead to a cumulative deterioration in maternalnutritionalstatus, which can lead to LBW [14].
3.3. Maternal infection duringpregnancy

Our studyshowedthatmaternal infection duringpregnancywasidentified as a predictor of LBW. This
resultcorroborates the observations made by otherauthors on thissubject [16,17,23,24]. However, a
studyfrom Benin found no correlationbetween infection duringpregnancy and the birth of.a newbornwith
LBW [24]. The normal course of pregnancy can bedisrupted by infections; firstlybecause of the
inflammatoryreactionthataccompaniesany infection and secondlybecause, during an infection, the
womanisweakened and obliged to draw on herownnutritional and energyreserves [25].

3.4. Hypertension

The bivariate and multivariate analyses (OR =0.453 ; 0.277-0.747 ; p= 0.002) performedwithour data
indicatethatthereis a correlationbetween hypertension and LBW.This resultissimilar to that of Mabiala-
Babela et al and Nkwabong E et al [13,26]. High blood pressure isthought to disruptblood circulation and
consequentlyplacental exchanges, leading to a reduction in bothoxygen and micronutrientsupplyfrom the
mother to the foetusduringpregnancy [17].

3.5. Level of primaryeducation

According to the results of thisstudy, motherswith a high level of educationwerelesslikely to givebirth to a
lowbirthweight baby thanthosewith a primaryeducation. This observation is consistent
withseveralstudiesassociating LBW withmaternaleducation [27,28].

3.6. The urbanresidentialenvironment

In thisstudy, the probability of givingbirth to a lowbirthweight baby
wassignificantlyhigheramongurbanwomen, whichis consistent withstudiesconducted in Ethiopia and
Bangladesh [29,30].

According toanotherstudyconducted in Zambia, women living in urban areas wereunaware of the
benefits of _startingantenatal care early, and lackedsufficientknowledge about such care and
earlyantenatalattendance[31]. This constatationconfirms the observation made in thisstudy (OR 0.523
(0.335- 0.814; p=0.004).

3.7. Anemia
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According to thisresearch, it has been shownthatthereis a relationshipbetweenanaemia and LBW.

Similarresults have been obtained by otherresearchers [32,33]. Gestationalanaemia can lead to a number
of complications, one of the mostsignificant of whichcouldbe the development of LBW due to
poorintrauterinegrowthassociatedwith  disruption of  foeto-placentalblood flow, resulting in

reducedmicronutrient and oxygenintake [25].

LIMITATIONS

In thisstudy, the main limitation lies in the data used to carry out the analyses. It wascollectedprimarily for
routine healthcareratherthan for a specific intervention. It istherefore possible. thaterrorswere made
whendocumenting the records.Lastly, thisstudy'sanalysis of the data only: captures the reality of a
smallnumber of public healthfacilities. Consequently, the findingscannotbeextrapolated to momswho gave

delivery at home or in privatehealthcarefacilities.

CONCLUSION

This study shows that the prevalenceLBW remains a .public health issue in Kisangani. The
researchwascarried out in four maternityunits in the city and revealed certain factorspredictive of LBW,
such as maternalageunder 18, birthintervalunder 2 years, maternal infection duringpregnancy,
hypertension, primaryeducationlevel, urbanresidentialenvironment and anemia. Knowledge of
theseassociatedfactorsshouldbeused  to . reinforceexistingpreventivestrategies,  includingantenatal

consultations, with a view to improvingmaternal and childhealth on a national scale.
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Table 1. General characteristics of termnewborns in the study sites

General characteristics Weight
< 2500 grams > 2500 grams
n (86) n (560)

Sex of newborn
Male[n (%)] 45 (52,3) 287 (51, 2)



Female [n (%)]
Newbornweight [mean + SD]

9

41 (47,7)

273 (48,8)

1958+329 grams  3329+480 grams

Table 2. Socio-demographic data of motherstaking part in the study

Socio-demographic data
Age (years)
<18
18-35
>35
Residence
Urban environment
Rural
Religion
Christian
Muslim
Kimbanguist
Other
Profession
With profession
No profession
Level of education
Illiterate
Primary
Secondary
University

N

29
517
100

581
65

587
32
19
8

529
117

387
129
77
53

%

4,5
80
15,5

90
10

90,8
4,9
3
15

81,8
18,2

58,5
20
12
9,5

Table 3. Obstetriccharacteristics of study participants (N= 646). Bivariateanalysis.
Case (n= 86)

Obstetricalcharacteristics

Intergenicinterval

< 24 months [n (%)
> 24 months [n (%)]

Hypertension
Yes [n (%)
No [n (%)

Anemia
Yes [n (%)
No [n (%)

Maternal infection duringpregnancy
Yes [n (%)
No [n (%)

BMI

< 18,5 [n (%)]
18,5 - 24,9 [n (%)]
25-29,9 [n (%)]
>30 [n (%)]

Number of pregnancies
1[n (%)]
2 [n (%)]

69 (80,2)
17 (19,8)

4 (4,6)
82 (95,4)

46 (53,5)
40 (46,5)

27 (31,3)
59 (68,7)

9 (10,4)
58 (67,4)
13 (15,1)
6 (7,1)

29 (33,7)
18 (21)

Control
(n=560)

406 (72,5)
154 (27,5)

14 (2,5)
546 (97,5)

140 (25)
420 (75)

168 (30)
392 (70)

39 (6,9)
392 (70)
95 (17)

34 (6,1)

201 (35,8)
128 (22,8)

Pearson Chi-
square
0.000

0.007

0.002

0.000

0.453

0.089
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3 [n (%)] 39 (45,3) 231 (41,4)
History of stillbirth 0.167
Yes [n (%) 3(3,4) 9(1,6)
No [n (%) 83 (96,6) 551 (98,4)
Route of delivery 0.345
vaginaldelivery [n (%) 77 (89,5) 498 (88,9)
Caesarean section [n (%) 9 (10,5) 62 (11,1)
History of abortion 0.875
Yes 13 (15) 67 (12)
No 73 (85) 493 (88)

Tableau 4. Association entre les caractéristiques maternelles, obstétricales et néonatales et le poids des
nouveau-nés a la naissance.

Characteristics Adjusted OR (95% Cl) p
Maternalageunder 18 1.045 (1.013-1.070) 0.003
Intergenitalintervallessthan 2 years 1.810 (1.264-2.602) 0.002
Maternal infection duringpregnancy 3.960 (2.718-5.565) 0.000
Hypertension 3.324 (1.697-6.468) 0.000
Primaryeducationlevel 0.453 (0.279- 0.747) 0.002
Urban residentialenvironment 0.523 (0.334- 0.814) 0.004

Anemia 1,22 (1,07-1,47) 0,002



