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Introduction: Despite being an excellent source of essential nutrients, whole cow’s milk poses risks for young children. This is
mainly due to its association with adverse effects, including growth inhibition, delayed brain and motor development, and increased
morbidity and mortality. The current study aimed to evaluate the occurrence of untimely introduction of whole cow milk, stunting and
related factors among children below the age of 5 years.

Methods: A community-centered survey was implemented on 806 mother—child matches. Expressive statistics such as frequency,
magnitude, mean and standard deviation were computed. Multivariable logistic regression was done to discover independent
determinants of the dependent variables. A p-value of <0.05 was used to affirm significant association.

Results: From the survey participant children 311 (39.2%) of them were stunted. About 453 (57.1%) of children were fed whole cow
milk earlier than the age of one year. Mothers who are able to read and write were 49% less likely to initiate cow milk earlier than the
age of one year with AOR = 0.51, 95% CI 0.33-0.78. Not attending the growth monitoring and promotion service is a risk for untimely
introduction of whole cow milk (AOR = 3.47, 95% CI 2.43—4.94). Children who did not start consuming whole cow milk earlier than
the age of one year were 54% less likely to be stunted than those who started consuming whole cow milk before the age of one year
(AOR = 0.46, 95% CI 0.33-0.65).

Conclusion: More than half of the study participant children started consuming whole cow milk before the age of one year. Children
who did not start consuming whole cow milk early were less likely to be stunted.
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Introduction
A lot of whole cow milk is consumed by young children. Even though whole whole cow milk is generally recognized to
be not good for young children due to its low iron content, it is an excellent provider of important nutrients. The first
mechanism is that whole cow milk makes it difficult for the baby to receive the iron levels required for growth. A second
mechanism is through intestinal blood loss that occurs when healthy neonates are fed whole cow milk and affects about
40% of them. The third factor is that whole cow milk’s high calcium and casein content inhibits the absorption of dietary
non-heme iron. Babies that drink whole cow milk receive significantly more protein and minerals than they need which is
a burden to their body. Whole cow milk has a higher renal solute load, which results in higher urine concentrations when
compared with breast milk or formula milk. The kidney’s ability in infants might not be enough to keep the water balance
stable. In the event that the water balance becomes negative, severe dehydration may ensue.'™

According to recent studies, consuming whole cow milk has a harmful effect on physical body growth, mainly on
weight speeding up and the occurrence of juvenile obesity. A few further reasons are listed for avoiding giving newborns
full cow milk, such as allergy to milk proteins and high renal solute loads. Also. whole cow milk may affect linear
growth and raises levels of the growth hormone ‘insulin-like growth factor1’.>°

According to Rolland premature adiposity bounce back and associations with measures of adiposity, later on, are seen
when average protein intakes are particularly high at young ages (15% energy). The link is with overall protein intake
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from whole cow milk.” Untimely initiation of whole cow milk proteins upgrades the risk of occurrence of a milk protein
allergy. Given the possible correlation between early exposure to whole cow milk proteins and the development of type 1
diabetes mellitus, it is powerfully suggested in children with a strong family history of insulin-dependent diabetes
mellitus that infants be breastfed and not taking commercially available whole cow milk or products containing intact
whole cow milk protein during the first year of life.

Child growth has been recognized as a critical indicator of development by both the Sustainable Development Goals
(SDGs) and the Millennium Development Goals (MDGs).® SDG target 2.2 aims to end malnutrition in all its forms, including
stunting of children. But, under-five mortality, delayed motor development, reduced mental capacity, low academic accom-
plishment, and a large financial burden are all impacted by pediatric anemia.” "' Studies have suggested that untimely whole
cow milk intake may be a risk factor for low hemoglobin content in early childhood.'*'* A Brazilian study also found a link
between milk consumption and baby anemia prevalence.'* A systematic review found that whole cow milk consumption in
late infancy was inversely associated with iron status, but follow-on formula was positively associated. Fortified foods appear
to improve iron status in late childhood.'> Furthermore, another study found that children who had whole cow milk were more
likely to have low hemoglobin concentrations than infants who consumed camel milk.'®

In Ethiopia, anemia and stunting co-occurred at alarmingly high rates in newborns and young children.'” The overall
prevalence of anemia in Ethiopia ranges from 34.4-58.65%.' 2'Poor socioeconomic position and low maternal educa-
tion are two factors that contribute to the untimely introduction of unaltered cow’s milk.?* One study in Ethiopia showed
that only 24% of those interviewed reported consuming iron-rich meals in the 24 hours before the interview.”> And since
there is no study regarding the untimely introduction of whole cow milk and the related factors, the current study aimed
to evaluate the magnitude of untimely introduction of cow’s milk, stunting, and related factors among children below the
age of 5 years in South Gondar district, Northwest Ethiopia.

Methodology
Study Area

The research took place within the South Gondar Zone, situated in the Amhara Region of Ethiopia. Mount Guna,
reaching 4231 meters, stands as the highest peak in South Gondar. Notable towns within this zone include Addis Zemen,
Debre Tabor and Wereta. According to the 2007 Census conducted by the Central Statistical Agency of Ethiopia (CSA),
South Gondar Zone accommodates a total population of 2,051,738. Of this populace, 1,041,061 are men and 1,010,677
are women. The census identified 468,238 housecholds in the zone, averaging 4.38 individuals per household. The zone
boasts 96 health centers, 7 primary hospitals and 1 general hospital.

Study Design and Period
The study employed a community-based cross-sectional quantitative study design and took place between May 15, 2023
and June 17, 2023.

Source Population
The population source comprised children aged below 5 years and their mothers or caregivers residing in the South
Gondar Zone.

Study Population
The participants in this study were children under 5 years old along with their mothers or caregivers residing in kebeles
that were randomly chosen for the research.

Study Subjects
Every child under 5 years old, alongside their respective mother or caregiver, was selected using a systematic random
approach and included in the study.
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Inclusion and Exclusion Criteria
Inclusion Criteria for Children
Children who are living in the study area for more than or equal to 6 months.

Exclusion Criteria for Children
Children who are seriously ill at the time of data collection.
Children with visible physical deformity due to the fact it may under- or overestimate anthropometric results.

Sample Size
The size of the sample was determined utilizing the formula for a single population proportion.

B (Za/2>2p (1-p)
==
Where: n = sample required
Z = 95% confidence level = 1.96
P = prevalence rate =50%
D = margin of error (5%)
By considering the design effect of 2=384*2 = 768 and by adding+5% of 768 to compensate for the non-response rate
makes the final sample size; is 806 children.

Sampling Methods

This research utilized a multistage cluster sampling strategy. Five districts were chosen randomly from 10 districts in the South
Gondar Zone. Subsequently, one kebele was randomly selected from each district. The allocation of study subjects to selected
kebeles was based on a proportional-to-population size, considering the number of children under 5 years old in each kebele.
Systematic random sampling techniques were employed to select the study subjects; random start was applied to select the first
child then a sampling interval of 7 was used (see Figure 1). The total number of children in the chosen kebeles was 5838.

Data Collection

Anthropometric measures were also taken, and data were gathered using a structured questionnaire (with both closed-ended and
open-ended items) adapted from the Ethiopian National Nutrition Survey questionnaire. The data collection team consisted of 12
individuals, including 2 supervisors. They were chosen through the zone’s health stations and clinics. The mothers of the children
participated in the interview and questionnaire. One child was chosen at random from homes with more than one child under the
age of 5. Children under the age of 2 (below 85 cm) had their height (length) measured lying down using a wooden board, and
children over the age of 2 had their stature measured standing up in centimeters to the nearest millimeter. The average of the two
measurements was determined. All participants provided their informed consent before the interview.

Data Quality Management

For fieldwork purposes, the English-prepared questionnaire was translated into Amharic and then back into English to ensure
uniformity. For three days, supervisors and interviewers received training on data collection methods, interviewing techniques,
anthropometric measurements and data recording. Before the actual data collection, a pre-test was conducted on 35 mother—
child pairs in Debre Tabor Kebele 6 to gauge response accuracy and determine the amount of time required. Two independent
people measured the same person’s height twice, and the mean measurement was utilized for the analysis. Every day’s
information was verified for accuracy, and any discrepancies were reported back to the collectors. The software EpiData
version 3.2 was used to reduce errors during data entry and processing because it can identify a variety of values or errors
during these processes. In order to assess the performance of the enumerators (data collectors) during the pre-testing and
compare their accuracy and precision to the supervisors, a standardization test for anthropometric measurement was also
carried out. For those data collectors with poor precision and accuracy, retraining was given.
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Figure | Schematic presentation of sampling techniques.

Data Processing and Analysis

Initially, the data underwent checks for completeness and consistency, followed by coding and entry into EpiData version 3.2
software. Nutritional data were processed using WHO Anthro software, converting indices (such as H/A) into Z-scores while
accounting for age and sex based on WHO standards. Children with height-for-age below two standard deviations from the
reference population’s median were identified as stunted. Subsequently, the information was transferred to SPSS program Version
20 for analysis. Descriptive tests including frequencies, crosstabs, mean, and standard deviation were initially applied. Following
this, bivariate tests utilizing crude odds ratios were employed to evaluate associations between categorical variables and the
outcome. Finally, a multivariate logistic regression model was utilized to identify predictors of the outcome variables. Variables
exhibiting a p-value less than 0.05 in the bivariable logistic regression were entered into the final multivariate logistic regression
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model. Throughout all statistical tests, a significance level of p < 0.05 was considered the cutoff point for determining statistical
significance.

Variables

Dependent Variable

Early initiation of whole cow milk
Stunting

Predictor variables

Family size, Income, Educational levels of both mother and father, Maternal employment status, Head of household,
Child’s age, Mother’s age, Child’s gender, Birth order of the child, Child’s health status, Feeding and care-giving
practices, Water supply source, Environmental sanitation, and Presence of latrine facilities.

Operational Definitions

Early Initiation of cows milk — introduction of whole cow milk before one year of age
Stunting - H/A that is less than —2 SD below the
International media NCHS/WHO reference values

Results

The mean age of study participant mothers is 29.41+£8.3 SD. Most of the mothers are in the age group of 21-35 which
accounts for 604 (76.1%) of study participant mothers. About 729 (91.8%) of children live in the households having
a family size of less or equal to five. 127 (16%) of study participant mothers have two under-5 children while 131
(16.5%) mothers did not attend any formal education (Table 1).

Environmental and Sanitation Conditions
The source of water for 273 (34.4%) of the households was protected spring. Disposal method of children’s feces was
directly into latrine for 253 (31.9%) of households (Table 2).

Table | Socio Demographic Characteristics of the Mothers

Variables Frequency (N = 794 | Per cent
Age of the mother 18-20 66 83
21-35 604 76.1
36-50 105 13.2
>50 19 24
Marital status Single 22 2.8
Married 720 90.7
Divorced 33 4.2
Widowed 14 1.8
Separated 5 0.6
Monthly income <=3000 632 79.6
>3000 162 20.4
Occupation Governmental employee 87 1.0
NGO employee I 1.4
Business women 139 17.5
Daily laborer 60 7.6
Farmer 115 14.5
Student 10 1.3
Housewife 347 43.7
House servant 12 1.5
Other 13 1.6

(Continued)
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Table | (Continued).

Variables Frequency (N = 794 | Per cent
Number of Children < 5 years | 659 83.0
2 127 16.0
3 8 1.0
Formal Education Yes 663 83.5
No 131 16.5
Ability read and write Yes 640 80.6
No 154 19.4

Table 2 Environmental and Sanitation Condition

Variables Frequency (N = 794) | Per cent

Source of water Pipe water 110 13.9
Public tap 232 29.2

Protected dug well 77 9.7

Unprotected dug well 21 2.6

Protected spring 273 344

Unprotected spring 12 1.5

Surface water (river, dam, lake.) 69 8.7

Toilet status Flush/pour flush 50 6.3
Piped sewer system 696 87.7

Septic tank 25 3.1

VIP I 1.4

Pit latrine with slab | 0.1

Pit latrine without slab 9 1.1

No facilities or bush or field 2 0.3

Disposal of children’s feces Latrine 253 319
Put or rinsed into toilet 219 27.6

Put/rinsed into drain or ditch ) 14.6

Thrown into garbage 99 12.5

Buried 57 72

Left in the open 50 6.3
Total 794 100.0

Children’s Nutrition

About 757 (95.3%) of mothers start breastfeeding immediately after giving birth. 498 (62.7%) of children were given
a pre-lacteal feed rather than breast milk within the first three days after birth. 198 (24.9%) of mothers use food
combinations to enhance micronutrient absorption. 63 (7.9%) of mothers did not feed colostrum for their last child. 316
(39.8%) of children were fed by bottle. About 517 (65.0%) of mothers switches or takes away the breast before the baby
finishes feeding. From the total study participant children 761 (95.8%) of them had vitamin A supplementation every 6
months. 743 (93.6%) of children have completed vaccination. 653 (82.2%) uses iodized salt for complementary food
preparation. Of the total study participant mothers 713 (89.8%) of them give tea or coffee with meal for their children.
From the total index children studies 311 (39.2%) of them are stunted. About 453 (57.1%) of children were given whole
cow milk earlier than the age of one year (Table 3).

Predictors of Untimely Initiation of Whole Cow Milk
In terms of occupation mothers who were students and house servants are more likely to introduce whole cow milk
before one year with AOR = 7.21,95% CI 2.63—-18.12 and 5.91 (3.52-23.23) respectively. Late introduction of breast
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Table 3 Feeding Practices of Children

Variables Frequency (N = 794) Per cent
Breast fed starting time after birth Immediately 757 95.3
After hours 20 25
Do not know 4 0.5
Never breastfed 13 1.6
Meal frequency/day for baby Once 35 4.4
Twice 129 16.2
Thrice 618 77.8
Quadric I 1.4
More than quadric | 0.1
Food combinations to enhance micronutrient absorption No 596 75.1
Yes 198 249
Add more oil when preparing vitamin A-rich vegetables for children No 199 25.1
Yes 595 749
Duration of breast feeding <6 months 48 6.0
612 83 10.5
12-24 430 542
>24 233 293
Ever fed colostrum No 63 79
Yes 731 92.1
Sex of the child Female 380 47.9
Male 414 52.1
Age of children 6-12 147 18.5
12-24 239 30.1
24-36 227 28.6
>36 181 228
Food / Fluid given within 3 days of life No 296 373
Yes 498 62.7
Young child bottle feeding No 478 60.2
Yes 316 398
Take away breast before the baby finish No 517 65.1
Yes 277 349
Vaccination Completed No 51 6.4
Yes 743 93.6
Vitamin A supplementation every 6 months No 33 4.2
Yes 761 95.8
De-worming treatment every 6 months given No 9l 1.5
Yes 703 88.5
Growth monitoring and promotion No 250 31.5
Yes 544 68.5
Breastfeeding with complementary feeding No 86 10.8
Yes 708 89.2
Use iodized salt in food every day No 141 17.8
Yes 653 822
Iron-rich food for young children, No 330 41.6
Yes 464 584
Blood pudding, meat, liver, fish No 87 11.0
Yes 707 89.0
Child drinks tea and coffee with meals No 8l 10.2
Yes 713 89.8
Stunting status Stunted 311 392
Non stunted 483 60.8
Introduced whole cow milk earlier than the age of one year No 34| 429
Yes 453 57.1
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feeding is protective against untimely introduction of whole cow milk with AOR = 0.24, 95% CI 0.06-0.90. Furthermore
delayed initiation of additional food other than breast milk after the age of 6 months is also protective against untimely
initiation of whole cow milk with AOR = 0 0.51, 95% CI 0.28-0.89. Mothers who did not apply a variety food
combination to enrich the nutrient consumption of their child have extra probability to introduce whole cow milk early
with AOR = 1.63, 95% CI 1.11-2.4 2. Mothers who are able to read and write are 49% less likely to introduce whole cow
milk earlier than the age of one year with AOR = 0.51, 95% CI 0.33-0.78. Bottle feeding is positively associated with
untimely introduction of whole cow milk AOR = 1.55, 95% CI 1.11-2.24. Not attending growth monitoring and
promotion service is a risk for untimely introduction of whole cow milk, AOR = 3.47, 95% CI 2.43-4.94 . Early
consumption of whole cow milk is 2 times more practiced among those not consuming iron-rich foods regularly with
AOR =2.57, 95% CI 1.82-3.63. Non-stunted children are less likely to start whole cow milk untimely as compared with
stunted ones, AOR = 0.46, 95% CI 0.32—0.65 (Table 4).

Factors Associated with Stunting

Those from a family with monthly income of less than 3000 birr had an increased likelihood of becoming stunted
children, AOR 1.68, 95% CI 1.11-2.55. Late introduction of complementary feeding is protective against stunting with
AOR = 0.62, 95% CI 0.36-1.05 while use of food combination is associated with stunting, AOR = 1.53, 95% CI 1.05-
2.23. Children who did not complete vaccination were more likely to be stunted than those who completed the

Table 4 Factors Associated with Early Initiation of Cow’s Milk

Variables Category P value | AOR 95% ClI
Occupation of the mother Government employee
NGO employee 0.31 2.16 | 0.48 | 9.69
Business women 0.27 1.41 0.75 | 2.65
Daily labor 0.43 1.36 | 0.62 | 2.96
Farmer 0.39 1.35 | 0.68 | 2.68
Student 0.0l 721 | 263 | 18.12
Housewife 0.09 1.61 | 091 | 284
House servant 0.044 591 3.52 | 2323
Other 0.71 129 | 032 | 507
Time of initiation of breastfeeding Immediately after birth
After hours 0.15 224 | 074 | 6.70
After days 0.09 0.09 | 0.0l 1.46
After a week 0.04 0.24 | 0.06 | 0.90
Complementary food starting time <6 months
At 6 months 0.26 1.39 | 0.77 | 253
>6 months 0.02 051 | 028 | 0.89
Use of food combination Yes
No 0.01 1.63 | 1.10 | 242
Ability to read and write No
Yes 0.002 051 | 033 | 078
Pre-lacteal food No 0.12 1.31 | 092 | 1.85
Yes
Bottle feeding Yes 0.01 1.55 | LI | 219
No
Ever attended growth monitoring No 0.00 347 | 243 | 494
Yes
Regular consumption of iron-rich food No 0.00 257 | 1.82 | 3.63
Yes
Stunting No 0.00 046 | 032 [ 0.65
Yes
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Table 5 Factors Associated with Stunting

Variables Category | P value | AOR 95% C.I.
Lower | Upper
Monthly income <3000 0.0l 1.68 .11 2.55
>3000
Complementary food starting time <6 months
At 6 months 0.46 0.8l 0.47 1.41
>6 months 0.07 0.62 0.36 1.05
Use of food combination Yes 0.025 1.53 1.05 2.23
No
Bottle feed Yes 0.07 1.34 0.96 1.85
No
Completed immunization No 0.03 1.94 1.04 3.6l
Yes
Ever attended growth monitoring No 0.01 1.51 1.07 2.14
Yes
Regular consumption of iron-rich food No 0.00 1.72 1.23 2.39
Yes
Whole cow milk before | year No 0.000 0.46 0.33 0.65
Yes

vaccination, AOR = 1.94, 95% CI 1.04-3.61. Further more children who did not attend the growth monitoring and
promotion service were more likely to be stunted than those who attended growth monitoring and promotion service,
AOR = 1.51, 95% CI 1.07-2.14.Those children did not consume iron-rich foods regularly were more likely to be stunted
than those who consume them regularly with AOR = 1.72, 95% CI 1.23-2.39. Children who did not start consuming
whole cow milk earlier than the age of one year were 54% less likely to be stunted than those who started consuming
whole cow milk earlier than one year AOR = 0.46, 95% CI 0.33-0.65 (Table 5).

Discussion
In the current study the prevalence of untimely initiation of whole cow milk earlier than the age of one year is 57.1%.
Similarly, 41% of infants in a 1996 study on the pattern of feeding of infants in Addis Ababa, Ethiopia, drank cow’s
milk.** Comparably 49.6% (95% CI 44.7-54.4%) of young children in Woldia Town, Northeast Ethiopia, practice
adequate supplemental feeding.*> Similarly, a study in Brazil showed that 53.8% of 575 mothers of children under the
age of one used whole cow milk for their children under the age of one year.?®

In this study mothers who are able to read and write are 49% less likely to introduce whole cow milk earlier than the
age of one year with AOR = 0.51, 95% CI 0.33-0.78. Similarly, a systematic review that evaluated the factors influencing
untimely weaning and the consumption of unadulterated whole cow milk in young children found that maternal
education and socioeconomic level were the factors that contributed to the untimely introduction of unadulterated
whole cow milk.?? Untimely initiation of whole cow milk also exhibited a similar association with educational level,
according to another study. When compared with children from mothers with an intermediate level of education, a higher
proportion of children from mothers with a low level of education (12% vs 5%) were given whole cow milk at 3 months
of age. Between the latter group and babies born to mothers with high levels of education, a comparable difference was
seen.”’ In the same way a study in Woldia town, Northeast Ethiopia illustrated that mothers’ educational status, with
AOR 0.37, 95% CI 0.18-0.75, was significantly related with child feeding habit.*>

In the current study children who did not start consuming whole cow milk earlier than the age of one year were 54% less
likely to be stunted than who started consuming whole cow milk before the age of one year. In addition those children did not
consume iron-rich foods regularly were more likely to be stunted than those who consume regularly, AOR = 1.72. These may
be due to the fact that unmodified whole cow milk before one year of age and the untimely introduction of complementary
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foods before the age of 4—6 months are linked to a number of health risks in children, including iron deficiency anemia,
elevated renal solute concentration, high loss of blood from the intestine, chronic constipation and anal fissures. Additionally,
there is mounting evidence linking iron deficiency anemia to developmental delays, and that the relationship is causative.?®
Moreover, different illnesses that might be caused by anemia can result in malnutrition including stunting as illnesses are the
immediate causes of malnutrition as per the UNICEF’s conceptual frame work of malnutrition. Researchers found that parents
of stunted children used less effective complementary and breastfeeding techniques and were less receptive to their children’s
signals of hunger and satiation. The study from Ethiopia showed that feeding practice is connected with food intake and
length/height of children in rural Ethiopia, (p <0.05).%

In this study early consumption of whole cow milk is more practiced among children who do not consume iron-rich
foods regularly, AOR = 2.57, 95% CI 1.82-3.63, and less consumption of iron-rich foods can predispose children to
anemia. A systematic review that found that infants who drink whole cow milk had a higher risk of iron deficiency
anemia than those who drink formula milk (RR = 3.76; 95% CI 2.73, 5.19)*° supported the finding of the current study.

The current study showed that not attending the growth monitoring and promotion service is a risk for untimely
initiation of whole cow milk, AOR = 3.47 95% CI 2.43-4.94. This may be because health-care professionals can offer
advice on the best ways to feed children when mothers and childrenuse the development monitoring and promotion
service. Additionally, introducing supplemental food later after 6 months protects against starting whole cow milk earlier
(AOR =0.51, 95% CI1 0.28-0.89). Mothers who did not use a range of food combinations to enhance their child’s nutrient
intake were more likely to start introducing whole cow milk early. These could be brought on by a lack of variety in food
options; mothers might view whole cow milk as one alternative or a complementary food.

This study shows that untimely initiation of whole cow milk (AOR = 1.55, 95% CI 1.11-2.24) is positively correlated
with bottle feeding. Due to their low socioeconomic condition, the majority of mothers may not be able to buy formula
milk and instead choose to utilize cow’s milk, which is easier to bottle-feed children.

Conclusion

In this study more than half of children were fed whole cow milk earlier than the age of one year. Late introduction of
breast feeding and complementary feeding is protective against untimely introduction of whole cow milk. Mothers who
did not apply a variety food combination to enrich the nutrient consumption of their child were more likely to start whole
cow milk early. Mothers that are able to read and write are less likely to introduce whole cow milk earlier than the age of
one year. Not attending the growth monitoring and promotion service is a risk for untimely introduction of whole cow
milk. Untimely intake of whole cow milk is more likely to be practiced among children who do not consume iron-rich
foods regularly. Children who did not start consuming whole cow milk earlier than the age of one year were less likely to
be stunted than those who started consuming whole cow milk earlier than the age of one year.

Strengths and Limitations

Weaknesses include potential recall bias and the likelihood of inaccurate reporting regarding the ages of the children.
Strength lies in the study’s community-oriented approach, conducting interviews directly within households, enhancing
its representation of the community.

Abbreviations

AOR, Adjusted Odds Ratio; CI, Confidence Interval; COR, Crude Odds Ratio; CSA, Central Statistical Agency of
Ethiopia; H/A, Height for Age; MDGs, Millennium Development Goals; NCHS, National Center for Health Statistics;
SD, Standard Deviation; SDGs, Sustainable Development Goals; SPSS, Statistical Package for Social Science; WHO,
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