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Abstract 
Background: Exclusive breastfeeding (EBF) for the first six months of life is 
recommended to promote optimal infant health and development. However, 
adherence remains suboptimal in many low- and middle-income settings, in-
cluding the Democratic Republic of the Congo (DRC). Objective: To assess 
maternal-reported adherence to the recommended six-month duration of EBF 
and examine sociodemographic, knowledge-related, and contextual factors as-
sociated with reported adherence among mothers in the Lwani Health Area, 
DRC. Methods: A facility-based cross-sectional study was conducted among 
394 mothers aged 18 - 45 years attending preschool consultations with infants 
aged 0 - 12 months. Data were collected using a structured, pretested interview 
questionnaire. Descriptive statistics and bivariate analyses were followed by 
Firth penalized logistic regression because of sparse covariate patterns and po-
tential instability of conventional maximum-likelihood estimates. The pri-
mary multivariable model included education, occupation, number of living 
children, and knowledge of the recommended EBF duration. Model diagnos-
tics and sensitivity analyses assessed covariate overlap and estimate stability. 
Results: Of 394 mothers, 92 (23.4%) reported adherence to the recommended 
six-month duration of EBF and 302 (76.6%) reported non-adherence. Among 
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non-adherent mothers, 45.4% reported introducing other foods or liquids at 
3 - 5 months and 38.7% before three months. Work or daily occupational com-
mitments were the most frequently reported reason for non-adherence (68.9%). 
Only 27.2% correctly identified six months as the recommended EBF dura-
tion. No sociodemographic or knowledge-related variable was significantly as-
sociated with adherence in bivariate analysis. In the primary multivariable 
Firth model, mothers with 2 - 3 living children (aOR = 0.08; 95% CI: 0.02 - 
0.23; p < 0.001) and ≥4 living children (aOR = 0.12; 95% CI: 0.03 - 0.43; p = 
0.001) had lower adjusted odds of reported adherence than mothers with one 
child. The 2 - 3-child association remained robust in sensitivity analyses, 
whereas the ≥4 child estimate was more sensitive to simultaneous adjustment 
for age and marital status. Conclusion: Maternal-reported adherence to the 
recommended six-month duration of EBF was low in this facility-based sam-
ple. Work and daily occupational commitments were frequently reported bar-
riers, although occupational category was not independently associated with 
adherence. Number of living children was the only factor associated with ad-
herence in the primary adjusted model, but the ≥4 child estimate was sensitive 
to model specification. Because exact infant age at interview was not recorded, 
six-month completion could not be independently verified; findings should 
therefore be interpreted as maternal-reported adherence rather than objec-
tively verified completed six-month EBF. 
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1. Introduction 

Exclusive breastfeeding (EBF) during the first six months of life is recommended 
by the World Health Organization (WHO) and UNICEF as the optimal feeding 
practice for infants. EBF means that infants receive only breast milk, with no other 
foods or liquids, including water, except oral rehydration solution and drops or 
syrups containing vitamins, minerals or medicines when indicated [1]. Breast-
feeding provides nutritional and immunological benefits and is associated with 
important short- and long-term health benefits for children and mothers [2] [3]. 
WHO recommends EBF for the first six months, followed by nutritionally ade-
quate complementary feeding while breastfeeding continues up to two years or 
beyond [1] [4]. 

In sub-Saharan Africa, EBF practices vary substantially across countries and 
population groups. An analysis of Demographic and Health Survey data from 25 
countries estimated a pooled EBF prevalence of 49% (95% CI: 42% - 55%), with 
substantial between-country variation [5]. Earlier multilevel analyses similarly 
identified differences according to maternal education and age, household wealth, 
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residence, antenatal care, place of delivery, and early initiation of breastfeeding 
[6]. A recent systematic review and meta-analysis also emphasizes that EBF is 
shaped by multiple maternal, household, health-service, and contextual factors 
rather than a single determinant [7]. 

Evidence from individual African settings illustrates the importance of context. 
In Uganda, 62.3% of mothers with children younger than six months were prac-
tising EBF in pooled district surveys, and EBF decreased with increasing infant 
age [8]. In Ethiopia, a systematic review and meta-analysis found lower odds of 
EBF among full-time employed mothers than among mothers not in paid employ-
ment [9]. Broader African evidence suggests that workload, working conditions, 
limited workplace support, perceived insufficient breast milk, family influence, 
and inadequate support can affect mothers’ ability to maintain EBF [10] [11]. 

In the DRC, locally generated evidence remains limited and heterogeneous. Ev-
idence from the Dibaya health zone has documented low adherence and associa-
tions with social and contextual characteristics, including place of residence, mar-
ital status, husband’s occupation, traditional rules or prohibitions, and infor-
mation received about EBF [12]. Such findings underline the need for setting-spe-
cific evidence because breastfeeding practices and the constraints experienced by 
mothers may differ across urban, rural, and urban-rural environments. 

The Lwani Health Area in the Bandundu urban-rural setting provides a relevant 
context in which to examine these issues. Mothers may simultaneously face child-
care and household responsibilities, occupational demands, family influence, and 
variable access to breastfeeding support. Local evidence is limited regarding ma-
ternal-reported adherence to the recommended six-month duration of EBF, the 
timing of introduction of other foods or liquids, reported reasons for non-adher-
ence, and factors associated with reported adherence. 

This study therefore aimed to assess maternal-reported adherence to the rec-
ommended six-month duration of EBF and to examine its sociodemographic and 
knowledge-related correlates among mothers in the Lwani Health Area, Bandundu 
Urban-Rural Zone, DRC. The study also described the timing of introduction of 
other foods or liquids, mothers’ reported reasons for non-adherence, and their 
preferred support measures. 

2. Methodology 
2.1. Study Design and Setting 

A quantitative, descriptive, cross-sectional, and correlational study was conducted 
at the Lwani Reference Health Center in the Lwani Health Area, Bandundu urban-
rural zone, Kwilu Province, DRC. The health center provides maternal and child 
health services, including pediatrics, maternity, nutrition counselling, and family 
planning. 

Study population and sampling 
The target population consisted of mothers aged 18 - 45 years residing in the 

Lwani Health Area who attended preschool consultations with an infant aged 0 - 
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12 months. Eligibility regarding infant age (0 - 12 months) was assessed at recruit-
ment; however, the exact infant age (in months) was not recorded in the analytical 
dataset. Previous experience with, or an attempt to practice, EBF was not an eligi-
bility criterion.  

2.2. Eligibility and Recruitment 

Mothers were eligible if they were aged 18 - 45 years, resided in the Lwani Health 
Area, attended the selected health facility with an infant aged 0 - 12 months, were 
present during data collection, had a living child relevant to the interview, volun-
tarily agreed to participate after receiving study information, and were able to an-
swer the questionnaire. Mothers were excluded if they did not meet these criteria, 
declined participation, could not complete the interview or provide sufficient in-
formation, or attended with a child outside the defined age range. 

Participants were recruited consecutively by convenience during preschool 
consultation sessions until the planned sample size was reached. Mothers were 
approached individually, informed about the study objectives, procedures, volun-
tary nature of participation, and confidentiality safeguards, and then enrolled af-
ter verbal informed consent. The final analytical sample comprised 394 mothers. 

Data collection 
Data were collected through structured, pretested interviews covering socio-

demographic characteristics, breastfeeding knowledge and practices, reported rea-
sons for non-adherence, and preferred support measures. Interviewers were trained 
to standardize questionnaire administration. 

2.3. Outcome and Explanatory Variables 

The primary outcome was maternal-reported adherence to the recommended six-
month duration of EBF, coded Yes = 1 and No = 0. Because the exact age of each 
infant at the time of interview was not recorded in the analytical dataset, comple-
tion of six months of EBF could not be independently verified and the analysis 
could not be restricted to infants known to have reached six months. The outcome 
is therefore interpreted throughout as maternal-reported adherence to the recom-
mended six-month duration of EBF rather than objectively verified completion of 
six-month EBF. 

Candidate explanatory variables were maternal age group, education level, mar-
ital status, occupation, number of living children, and knowledge of the recom-
mended EBF duration. Number of living children was categorized as 1, 2 - 3, and 
≥4. Timing of introduction of other foods or liquids was analyzed descriptively 
and was not included as an explanatory variable because it was intrinsically linked 
to the definition of breastfeeding outcome. Reported reasons for non-adherence 
were not entered into the primary multivariable regression model because they 
were defined conditionally among non-adherent mothers. Preferred recommen-
dations were also excluded from the regression because their temporal relation-
ship with breastfeeding behaviour could not be established. 
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2.4. Sample Size Calculation 

The sample size was determined using the standard formula for proportions based 
on the exclusive breastfeeding prevalence reported by the Kwilu Provincial Health 
Division (63%):  

( )2 2    1n Z p p d= −  

where: 
• P = 0.63 
• Z = 1.96 for a 95% confidence level 
• d = 0.05 

The minimum estimated sample size was 358 participants. After allowing 10% 
for potential non-response, the final planned sample size was 394 mothers.  

2.5. Statistical Analysis 

Statistical analyses were performed using R statistical software (version 4.6.1). The 
dataset was examined for completeness, coding consistency, sparse cells, and 
cross-classification of categorical variables. Frequencies and percentages were 
used for descriptive analysis. Pearson chi-square tests described bivariate associa-
tions between categorical characteristics and reported adherence. Firth penalized 
logistic regression was performed in R using the logistf package. Each candidate 
explanatory variable was also evaluated using univariable Firth penalized logistic 
regression to estimate crude odds ratios (ORs), profile penalized-likelihood 95% 
confidence intervals (CI), and two-sided p-values. 

Before multivariable modelling, cross-classifications and pairwise Cramér’s V 
were examined to assess structural overlap among categorical predictors. Strong 
associations were observed between number of living children and marital status 
(V = 0.775), education (V = 0.735), age group (V = 0.678), and occupation (V = 
0.586). Simultaneous inclusion of highly overlapping categorical variables in-
creased sparse covariate patterns and estimate instability. Age group and marital 
status were therefore not retained in the primary multivariable model; this deci-
sion was based on model structure and stability rather than on univariable statis-
tical significance. 

The primary multivariable model included education level, occupation, num-
ber of living children, and knowledge of the recommended EBF duration. Firth 
penalized logistic regression was used because sparse categories and covariate pat-
terns could bias or destabilize conventional maximum-likelihood estimates. Ad-
justed generalized variance inflation factors [GVIF(1/(2×df))] ranged from approxi-
mately 1.32 to 1.67 for variables retained in the primary model, providing no evi-
dence of severe multicollinearity within that model. The no-formal-education cat-
egory was sparse (n = 6), and estimates using this reference category were inter-
preted cautiously. 

Reference categories were no formal education for education level, unemployed 
for occupation, one living child for number of living children, and less than three 
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months for knowledge of EBF duration. Sequential models were fitted to examine 
the marked changes between crude and adjusted estimates for number of living 
children. Sensitivity analyses added age group and marital status separately and 
jointly to the primary model. Statistical significance was defined as p<0.05, while 
interpretation also considered effect size, confidence-interval precision, model 
stability, and consistency across sensitivity analyses. 

3. Ethical Considerations 

This study was conducted as a preliminary undergraduate research project under 
authorization from the academic authorities of the Institut Supérieur de Sciences 
de Santé de la Croix-Rouge de Bandundu and with permission from the heads of 
the participating health facilities. These administrative authorizations were not 
equivalent to formal research ethics committee approval, and no formal review or 
approval was obtained from an institutional or national research ethics commit-
tee. Before participation, mothers were informed about the study objectives and 
procedures, voluntary participation, confidentiality, and their right to decline or 
withdraw without consequences. Verbal informed consent was obtained from all 
participants. 

4. Results 
4.1. Descriptive Analysis 

Participant characteristics and breastfeeding-related findings 
A total of 394 mothers were included. Nearly half were aged 20 - 29 years 

(47.5%), 33.2% were aged 30 - 39 years, 17.8% were younger than 20 years, and 
1.5% were aged 40 years or older. Half had secondary education (50.0%), 33.2% 
higher/university education, 15.2% primary education, and 1.5% no formal edu-
cation. Most were married (53.3%). Civil servants represented 48.2%, farmers 
25.1%, unemployed mothers 19.0%, and traders 7.6%. Half had 2 - 3 living chil-
dren (50.0%), 27.2% had ≥4, and 22.8% had one child (Table 1). 

 
Table 1. Sociodemographic characteristics of mothers included in the study (n = 394). 

Characteristic Category n % 

Age group <20 years 70 17.8 

 20 - 29 years 187 47.5 

 30 - 39 years 131 33.2 

 ≥40 years 6 1.5 

Education None 6 1.5 

 Primary 60 15.2 

 Secondary 197 50.0 

 Higher/University 131 33.2 
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Continued 

Marital status Married 210 53.3 

 Single 100 25.4 

 Divorced/Separated 78 19.8 

 Widowed 6 1.5 

Occupation Unemployed 75 19.0 

 Farmer 99 25.1 

 Trader 30 7.6 

 Civil servant 190 48.2 

Living children 1 90 22.8 

 2 - 3 197 50.0 

 ≥4 107 27.2 

 
Only 107 mothers (27.2%) correctly identified six months as the recommended 

EBF duration. Ninety-two mothers (23.4%) reported adherence to the recom-
mended six-month duration, while 302 (76.6%) reported non-adherence. Among 
the 302 non-adherent mothers, 137 (45.4%) reported introducing other foods or 
liquids at 3 - 5 months and 117 (38.7%) before three months. Work or daily occu-
pational commitments were the most frequently reported reason for non-adher-
ence (208/302; 68.9%), followed by family influence (13.6%), perceived insuffi-
cient breast milk (11.3%), and maternal illness (6.3%). Support for working moth-
ers was the most frequently preferred support measure (54.6%) as presented in 
Table 2. 

 
Table 2. Breastfeeding knowledge, adherence, reasons for non-adherence, and preferred 
support measures among mothers (n = 394). 

Indicator Category n % 

Knowledge of  
recommended EBF 

duration 
<3 months 99 25.1 

 3 - 5 months 87 22.1 

 6 months 107 27.2 

 >6 months 101 25.6 

Reported adherence Yes 92 23.4 

 No 302 76.6 

Timing among  
non-adherent  

mothers (n = 302) 
Before 3 months 117 38.7 

 3 - 5 months 137 45.4 

 After 5 months 48 15.9 
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Continued 

Reason among  
non-adherent  

mothers (n = 302) 

Insufficient breast 
milk 

34 11.3 

 Family influence 41 13.6 

 
Work or daily  

occupation 
208 68.9 

 Maternal illness 19 6.3 

Preferred support 
measure to Improve 
Adherence to EBF 

Strengthen  
professional  
counselling 

123 31.2 

 
Educate family  

members 
56 14.2 

 
Support working 

mothers 
215 54.6 

4.2. Bivariate and Multivariate Analysis 
4.2.1. Bivariate Associations 
No statistically significant bivariate association was observed between reported 
EBF adherence and maternal age (χ2 = 0.577; df = 3; p = 0.902), education level (χ2 
= 4.41; df = 3; p = 0.220), marital status (χ2 = 0.389; df = 3; p = 0.942), occupation 
(χ2 = 1.62; df = 3; p = 0.655), number of living children (χ2 = 2.85; df = 2; p = 
0.240), or knowledge of the recommended EBF duration (χ2 = 0.838; df = 3; p = 
0.840). Preferred support measures were associated with reported adherence (χ2 = 
10.69; df = 2; p = 0.0048); because these preferences were measured cross-section-
ally and their temporality is uncertain, this association was not interpreted as ev-
idence of intervention effectiveness (see Table 3). 

 
Table 3. Bivariate associations between maternal characteristics, breastfeeding-related factors, and reported adherence to exclusive 
breastfeeding. 

Factor Category Adherence n (%) Non-adherence n (%) χ2 df p 

Age group <20 15 (21.4) 55 (78.6) 0.577 3 0.902 

 20 - 29 43 (23.0) 144 (77.0)    

 30 - 39 32 (24.4) 99 (75.6)    

 ≥40 2 (33.3) 4 (66.7)    

Education None 2 (33.3) 4 (66.7) 4.41 3 0.220 

 Primary 8 (13.3) 52 (86.7)    

 Secondary 51 (25.9) 146 (74.1)    

 Higher/University 31 (23.7) 100 (76.3)    

Marital status Married 48 (22.9) 162 (77.1) 0.389 3 0.942 

 Single 24 (24.0) 76 (76.0)    

 Divorced/Separated 18 (23.1) 60 (76.9)    

 Widowed 2 (33.3) 4 (66.7)    
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Continued 

Occupation Unemployed 16 (21.3) 59 (78.7) 1.62 3 0.655 

 Farmer 22 (22.2) 77 (77.8)    

 Trader 5 (16.7) 25 (83.3)    

 Civil servant 49 (25.8) 141 (74.2)    

Living children 1 25 (27.8) 65 (72.2) 2.85 2 0.240 

 2 - 3 39 (19.8) 158 (80.2)    

 ≥4 28 (26.2) 79 (73.8)    

Knowledge <3 months 23 (23.2) 76 (76.8) 0.838 3 0.840 

 3 - 5 months 18 (20.7) 69 (79.3)    

 6 months 28 (26.2) 79 (73.8)    

 >6 months 23 (22.8) 78 (77.2)    

Preferred support 
measure to Improve 
Adherence to EBF 

Strengthen professional 
counselling 

21 (17.1) 102 (82.9) 10.69 2 0.0048 

 Educate family members 22 (39.3) 34 (60.7)    

 Support working mothers 49 (22.8) 166 (77.2)    

4.2.2. Firth Penalized Logistic Regression 
In univariable Firth models, none of the age-group, marital status, education, oc-
cupation, number-of-children, or knowledge categories was statistically associ-
ated with maternal-reported adherence. In the primary multivariable model, 
number of living children was the only predictor with statistically significant cat-
egory-specific associations. Compared with mothers with one living child, those 
with 2 - 3 children had lower adjusted odds of reported adherence (aOR = 0.08; 
95% CI: 0.02 - 0.23; p < 0.001), and those with ≥4 children also had lower adjusted 
odds (aOR = 0.12; 95% CI: 0.03 - 0.43; p = 0.001). Education, occupation, and 
knowledge were not statistically significant after adjustment. Civil servants had 
higher adjusted odds than unemployed mothers, but the estimate was imprecise 
and did not meet the predefined significance threshold (aOR = 4.59; 95% CI: 0.996 
- 22.82; p = 0.051) as presented in Table 4. 

 
Table 4. Crude and adjusted associations between maternal characteristics and reported adherence to exclusive breastfeeding using 
Firth penalized logistic regression. 

Variable Crude OR 95% CI p aOR 95% CI p 

Education:       

None 1.00 Ref. — 1.00 Ref. — 

Primary 0.29 0.05 - 1.88 0.179 0.21 0.03 - 1.48 0.110 

Secondary 0.63 0.14 - 3.72 0.579 2.15 0.37 - 15.16 0.395 

Higher/University 0.56 0.12 - 3.36 0.495 1.28 0.18 - 10.46 0.808 
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Continued 

Occupation:       

Unemployed 1.00 Ref. — 1.00 Ref. — 

Civil servant 1.26 0.68 - 2.43 0.468 4.59 0.996 - 22.82 0.051 

Farmer 1.05 0.51 - 2.17 0.901 2.41 0.89 - 7.19 0.085 

Trader 0.78 0.25 - 2.17 0.641 2.23 0.47 - 10.43 0.309 

Living children:       

1 1.00 Ref. — 1.00 Ref. — 

2 - 3 0.64 0.36 - 1.15 0.132 0.08 0.02 - 0.23 <0.001 

≥4 0.92 0.49 - 1.73 0.796 0.12 0.03 - 0.43 0.001 

Knowledge:       

<3 months 1.00 Ref. — 1.00 Ref. — 

3 - 5 months 0.87 0.43 - 1.72 0.684 1.10 0.46 - 2.64 0.830 

6 months 1.17 0.62 - 2.20 0.630 1.00 0.33 - 3.10 0.997 

>6 months 0.97 0.51 - 1.88 0.938 0.82 0.24 - 2.84 0.755 

Age group       

<20 years 1.00 Ref. — — — — 

20 - 29 years 1.08 0.57 - 2.13 0.822 — — — 

30 - 39 years 1.17 0.59 - 2.37 0.654 — — — 

≥40 years 1.99 0.32 - 9.95 0.427 — — — 

Marital status    — — — 

Married 1.00 Ref. — — — — 

Single 1.07 0.61 - 1.86 0.804 — — — 

Divorced/Separated 1.02 0.55 - 1.87 0.938 — — — 

Widowed 1.86 0.32 - 8.68 0.455 — — — 

 
OR, odds ratio; aOR, adjusted odds ratio; CI, confidence interval; Ref., reference 

category. Crude ORs were estimated using univariable Firth penalized logistic re-
gression (Table 4). The primary multivariable Firth model included education 
level, occupation, number of living children and knowledge of the recommended 
EBF duration. Age group and marital status were evaluated in univariable analyses 
but were not included in the primary multivariable model because of substantial 
structural overlap with number of living children and other sociodemographic 
characteristics; both variables were subsequently evaluated in sensitivity analyses. 

4.2.3. Model Diagnostics and Sensitivity Analyses 
Sequential models indicated that the large change between crude and adjusted es-
timates for number of living children was reproducible rather than a coding error. 
For mothers with 2 - 3 children, the OR changed from 0.64 in the univariable 
model to 0.17 after adjustment for education, to 0.08 after further adjustment for 
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occupation, and remained approximately 0.08 after addition of knowledge. For 
mothers with ≥4 children, the corresponding estimates were 0.92, 0.29, 0.12, and 
0.12. Thus, the shift arose mainly after adjustment for education and occupation. 

Sensitivity analyses supported the stability of the association for 2 - 3 children: 
the adjusted OR remained between approximately 0.09 and 0.11 and statistically 
significant when age group and/or marital status were added. The estimate for ≥4 
children was less stable; it remained significant when age or marital status was 
added separately but was attenuated and no longer statistically significant when 
both were included simultaneously (aOR = 0.23; p = 0.082). These results support 
cautious interpretation of the ≥4 child association (see Table 5). 

 
Table 5. Sensitivity analysis of the association between number of living children and maternal-reported adherence to the recom-
mended six-month duration of exclusive breastfeeding. 

Model specification 
2 - 3 children 

aOR 
95% CI p 

≥4 children 
aOR 

95% CI p 

Primary model 0.077 0.022 - 0.234 <0.001 0.118 0.029 - 0.432 0.001 

Primary + age group 0.104 0.028 - 0.354 <0.001 0.202 0.049 - 0.782 0.020 

Primary + marital status 0.086 0.024 - 0.269 <0.001 0.108 0.022 - 0.465 0.003 

Primary + age group + marital status 0.105 0.028 - 0.355 <0.001 0.226 0.040 - 1.209 0.082 

 
Reference category: one living child.  
Primary model: adjusted for education level, occupation, and knowledge of the 

recommended duration of EBF.  
CI: profile penalized-likelihood 95% confidence interval;  
aOR: adjusted odds ratio. 

5. Discussion 

This study provides facility-based evidence on maternal-reported adherence to 
the recommended six-month duration of EBF in the Lwani Health Area. Four 
findings are particularly important. First, only 23.4% of mothers reported adher-
ence, while 76.6% reported non-adherence. Second, among non-adherent moth-
ers, early introduction of other foods or liquids was common, with most reporting 
introduction before six months. Third, work or daily occupational commitments 
were the dominant reported reason for non-adherence, yet occupational category 
itself was not independently associated with adherence. Fourth, number of living 
children was the only factor associated with reported adherence in the primary 
multivariable model, although sensitivity analyses showed that the estimate for 
mothers with ≥4 children was less stable than that for mothers with 2 - 3 children. 

The 23.4% level of maternal-reported adherence indicates an important gap be-
tween the six-month recommendation and reported practice in this sample. How-
ever, direct comparison with prevalence estimates from population-based surveys 
requires caution. For example, pooled DHS analyses across sub-Saharan Africa 
and district-level data from Uganda assessed EBF among infants younger than six 

https://doi.org/10.4236/health.2026.1811060


M. Basema et al. 
 

 

DOI: 10.4236/health.2026.1811060 988 Health 
 

months using age-specific or recent-feeding measures [5] [8], whereas the present 
study asked mothers of infants aged 0 - 12 months about adherence to the recom-
mended six-month duration. Because exact infant age at interview was not rec-
orded, our measure cannot be interpreted as an age-standardized or objectively 
verified prevalence of completed six-month EBF. This methodological distinction 
is central to interpretation and may partly explain differences between our esti-
mate and those reported elsewhere. 

Knowledge of the recommended EBF duration was limited: only 27.2% of 
mothers identified six months correctly. Nevertheless, knowledge was not associ-
ated with reported adherence in either bivariate or adjusted analyses. This finding 
suggests that knowledge alone may not adequately capture mothers’ ability to 
maintain EBF when practical and social constraints are present. Qualitative evi-
dence from sub-Saharan Africa has similarly emphasized that breastfeeding be-
haviour reflects interacting influences such as workload, perceived milk insuffi-
ciency, family expectations, and the availability of practical support [11]. The re-
sult should not be interpreted as evidence that counselling is unimportant; rather, 
it indicates that information provision may need to be accompanied by support 
that addresses mothers’ day-to-day constraints. 

Work or daily occupational commitments were reported by 68.9% of non-ad-
herent mothers, making them the most common stated barrier. This finding is 
consistent with African evidence linking employment, workload, and limited 
workplace support with difficulties maintaining EBF [9] [10]. At the same time, 
occupation as a categorical variable was not independently associated with adher-
ence in the adjusted model. These observations are not necessarily contradictory. 
The reported reason captures mothers’ perceived practical constraints among the 
non-adherent subgroup, whereas occupational category is a broad sociodemo-
graphic classification measured across all participants. A label such as civil serv-
ant, farmer, trader, or unemployed does not directly measure working hours, 
commuting time, maternity leave, informal economic activity, domestic work-
load, proximity to the infant, or opportunities to breastfeed or express milk. Fu-
ture studies should therefore measure these dimensions directly rather than use 
occupational category as a proxy for actual workload. 

The most notable adjusted association involved number of living children. 
Compared with mothers with one child, mothers with 2 - 3 children and those 
with ≥4 children had substantially lower adjusted odds of reported adherence in 
the primary model. One possible explanation is that mothers caring for several 
children may face greater competing childcare and household demands; however, 
these mechanisms were not directly measured and should be considered hypoth-
eses rather than demonstrated pathways. The pronounced difference between 
crude and adjusted estimates also requires careful interpretation. Sequential mod-
elling showed that the shift emerged mainly after adjustment for education and 
occupation, suggesting substantial covariate-dependent change in the estimated 
association, potentially reflecting confounding and/or suppression within the 

https://doi.org/10.4236/health.2026.1811060


M. Basema et al. 
 

 

DOI: 10.4236/health.2026.1811060 989 Health 
 

multivariable model.  
The sensitivity analyses add an important qualification. The inverse association 

for 2 - 3 children remained statistically significant after adding age group and 
marital status separately and jointly, supporting relative robustness across the ex-
amined model specifications. In contrast, the ≥4-child association weakened when 
age group and marital status were included simultaneously and no longer met the 
conventional 5% significance threshold. This instability is plausible given the 
strong structural overlap between number of children, age, marital status, educa-
tion, and occupation. Accordingly, the primary-model estimate for ≥4 children 
should be regarded as less certain, and neither category should be interpreted 
causally. 

The absence of statistically significant adjusted associations for education and 
knowledge differs from studies in which maternal education or information ex-
posure predicted EBF [5]-[7] [12]. Contextual differences, measurement ap-
proaches, sample composition, and sparse categories may contribute to this dis-
crepancy. In particular, only six mothers in this study had no formal education, 
producing wide confidence intervals when that category was used as the reference. 
Similarly, the adjusted occupational estimates were imprecise; the estimate for 
civil servants approached but did not reach statistical significance and had a very 
wide confidence interval. These findings reinforce the importance of interpreting 
effect sizes together with their precision rather than relying on p-values alone. 

Participants’ preferred support measures were associated with reported adher-
ence in cross-tabulation, but this finding should not be interpreted as evidence 
that any proposed intervention improves EBF. Preferences may reflect mothers’ 
prior experiences, barriers, or breastfeeding outcomes and were measured at the 
same time as the outcome. Nevertheless, the high frequency of support for work-
ing mothers as a preferred option is consistent with the prominence of work and 
daily commitments among reported barriers. In program planning, such prefer-
ences may be useful for identifying acceptable areas for further assessment, but 
intervention effectiveness requires prospective or experimental evaluation. 

6. Strengths and Limitations 

A strength of this study is the re-examination of the individual-level dataset using 
penalized logistic regression, explicit assessment of sparse covariate patterns and 
structural overlap, and sensitivity analyses addressing model specification. The 
study also distinguishes descriptive barriers reported by non-adherent mothers 
from covariates evaluated as potential correlates of adherence. 

Several limitations remain. First, the exact age of the infant at interview was not 
recorded; consequently, completion of six months of EBF could not be inde-
pendently verified and the analysis could not be restricted to infants known to 
have reached six months. The outcome must therefore be interpreted as maternal-
reported adherence to the recommended six-month duration. Second, breastfeed-
ing practices and reasons for non-adherence were self-reported and may be af-
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fected by recall and social-desirability bias. Third, participants were recruited 
through non-probability convenience sampling during preschool consultations at 
one health facility, which limits generalizability beyond mothers attending that 
facility. Fourth, the cross-sectional design does not establish temporal or causal 
relationships. Fifth, some categories were sparse, particularly the no-formal-edu-
cation group, resulting in imprecise estimates and wide confidence intervals. 
Sixth, substantial structural overlap existed among several sociodemographic and 
reproductive characteristics, and the ≥4-child estimate was sensitive to model 
specification. Finally, residual confounding by unmeasured factors including ac-
tual workload, maternity leave, breastfeeding self-efficacy, family support, breast-
feeding difficulties, and infant characteristics cannot be excluded. 

7. Conclusions 

Maternal-reported adherence to the recommended six-month duration of EBF 
was low in this facility-based sample in the Lwani Health Area. Work or daily 
occupational commitments were the most frequently reported reason for non-ad-
herence, but occupational category was not independently associated with adher-
ence. Knowledge of the recommended duration was also limited but was not in-
dependently associated with reported adherence. 

Number of living children was the only factor associated with reported adher-
ence in the primary Firth model. The association for 2 - 3 children was robust 
across the examined sensitivity analyses, whereas the estimate for ≥4 children was 
more sensitive to simultaneous adjustment for age and marital status. These find-
ings identify potentially important household and practical dimensions for fur-
ther investigation but do not establish causal effects. 

Because exact infant age at interview was not recorded, the 23.4% estimate 
should be understood as maternal-reported adherence rather than an objectively 
verified prevalence of completed six-month EBF. Future studies should use age-
specific breastfeeding indicators, record exact infant age, measure workload and 
workplace conditions directly, and use prospective designs where feasible. 

8. Recommendations 

The following options may be considered in light of the reported barriers and par-
ticipant preferences; they should not be interpreted as interventions whose effec-
tiveness was demonstrated by this cross-sectional study. 

Health services may consider combining EBF counselling with practical prob-
lem-solving that addresses perceived insufficient milk, family influence, maternal 
illness, work demands, and competing childcare responsibilities. 

Breastfeeding-support programmes may consider involving partners and other 
influential family members when appropriate, particularly where household ex-
pectations influence feeding decisions. 

Employers and health authorities may consider context-appropriate measures 
that facilitate breastfeeding or milk expression, such as feasible breaks, supportive 
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supervision, and maternity-protection arrangements, while recognizing that the 
present study did not evaluate the effectiveness of these measures. 

Programs may consider the practical needs of mothers with multiple children; 
however, the observed association between the number of living children and EBF 
adherence should not be interpreted as evidence that family size causes non-ad-
herence. 

Future research should record exact infant age, use standardized age-specific 
EBF indicators, collect detailed measures of working hours, maternity leave, com-
muting, informal work, childcare and household workload, and examine the ob-
served number of children association in larger prospective studies. 
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