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Abstract: Although the predictors of the timely initiation of complementary feeding are well-known
elsewhere, there is less awareness of the topic in Nepal. The current study was undertaken to identify
the correlates of timely initiation of complementary feeding among children aged 6–23 months.
A community-based cross-sectional study was conducted in the Rupandehi district, Nepal. A total of
155 mother-child pairs were selected using a simple random sampling technique. Logistic regression
with adjustment for potential confounders was employed to examine the independent association
between risk factors and the timely initiation of complementary feeding. Fewer than 3 in 5 children
aged 6–23 months received complementary feeding at the recommended time. Literate mothers
and a maternal occupation in the service or business sectors were found to be associated with
complementary feeding at 6 months. In addition, child characteristics such as birth order, male
children, and those fed micronutrients were also more likely to have been received complementary
feeding at 6 months than their counterparts. Maternal education and occupation, and child
characteristics such as, birth order, male gender, and micronutrient consumption, which are correlates
of the timely initiation of complementary feeding, suggest that the Nepalese Infant and Young Child
Feeding (IYCF) programme should target these predictors while designing preventive strategies.

Keywords: complementary feeding; correlates; timely initiation; Nepal

1. Introduction

Malnutrition is a major public health problem. In 2017, the World Health Organization (WHO)
reported that 462 million children were underweight, 52 million children below 5 years of age were low
weight for their height, and 155 million children were stunted. Undernutrition contributes to about
45% of deaths among children below 5 years of age, and most deaths occur in low- and middle-income
countries [1]. In Nepal, an estimated 27%, 36%, and 10% of children aged <5 years were underweight,
stunted, or wasted, respectively, in 2016 [2].

Children aged 6–23 months more commonly suffer from undernutrition, since this is the period
during which children change to solid foods from mother’s milk as the primary source of nutrition,
and this change may contribute to problems of indigestion, infection, and/or insufficient food [3,4].
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It has been recommended that breast feeding be used exclusively for 6 months, and thereafter,
nutritionally safe and adequate complementary feeding in addition to breast feeding be used to
meet growing nutritional needs [5–7]. In Nepal, among children aged 6–23 months, only 35% were fed
in accordance with minimum acceptable diet criteria to 20,016 [2].

A number of studies have reported the importance of timely introduction of complementary
feeding. Both early and delayed introduction of complementary feeding may lead to poor nutritional
status and increased morbidity among younger children [8–10]. For example, a long-term deterioration
in physical growth was identified in infants who received premature complementary feeding in
a Vietnamese study [9], while recent systematic reviews have reported that delayed complementary
feeding may increase the risk of child obesity [11,12].

A previously published paper identified that the most consistent determinants of inappropriate
complementary feeding practices across Nepal, India, Bangladesh, and Sri Lanka were lack of
maternal education and lower household wealth [13]. Similarly, many other studies conducted
in South East Asia have highlighted levels and determinants of complementary feeding based on
meal frequency [14] and changes in indicators of complementary feeding practices associated with
counseling by community health workers [15]; they have developed and compared complementary
feeding recommendations, evaluated the contributions of fortified foods to meet the nutrient
requirements of younger children [16], and identified determinants of inappropriate complementary
feeding [16,17]. However, these studies did not seek to identify factors related to the initiation of
complementary feeding at recommended times.

Given the above-described background, we aimed to identify the correlates of the timely initiation
of complementary feeding among children aged 6–23 months in Rupandehi district, Nepal.

2. Materials and Methods

2.1. Study Design and Setting

A community-based cross-sectional study was carried out in the Semlar Village Development
Committee (VDC), which is located in a rural area of Rupandehi District, Nepal. The study area was
located in the western development region of Nepal, and the VDC is the lowest administrative unit in
rural areas of Nepal. At the time of the study, this VDC had a population of 10,082, and 5160 were
children below the age of two years [18].

2.2. Sampling

Numbers of households and population in each ward of the VDC were obtained from the VDC
office. Households were selected by simple random sampling. The study respondents were mothers
with children 6–23 months old. We excluded children aged <6 months and >23 months. A sample size
of 118 was calculated by assuming 8% of Nepalese children breastfed, and children aged 6–23 months
did not receive timely the solid or semisolid complementary foods in addition to breast milk [4]; there
was an allowable error 5%. The sample size was increased to 155 to account for possible missing data.

2.3. Data Collection

Data were collected between 20 March 2013 and 30 April 2013 from the respondents using
a structured questionnaire adapted from the Nepal Demographic and Health Survey (NDHS)
2011 questionnaire [4]. Four research assistants trained to perform interviews collected data
from respondents by face-to-face interview. The questionnaire administered consisted of two
parts: (i) selected baseline characteristics of participants and (ii) breast feeding and complementary
feeding. The main outcome variable of this study was timely initiation of complementary feeding as
recommended by WHO and UNICEF [6]. The independent study variables, which were based on
categories given in NDHS 2011, were maternal characteristics (age, caste/ethnicity), type of family
(as-joint or nuclear), educational status, occupation, and child characteristics (e.g., sex, birth order,
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breast feeding, complementary feeding initiated time, type of complementary feeding used, and
micronutrient supplementation) [4].

Maternal age was categorized as 15–19 years, 20–24 years, 25–29 years, and ≥30 years.
Caste/ethnicity was classified based on the caste system in Nepal and divided into three major
groups based on available literature and similarities between caste and ethnic groups: (I) advantaged
(Brahmin and Chetri), (II) disadvantaged (Adibasi/Janjati), and (III) disadvantaged (dalit) [19]. First
birth order was categorized as ‘yes’ or ‘no’. Birth weight were categorized as: normal (≥2.5 kg) or
low birth weight (<2.5 kg). Initiation of breast feeding time was coded as before one hour of birth or
after one hour of birth. Continuation of breast feeding was categorized as ‘yes’ or ‘no’ (for up to at
least one year). Micronutrient feeding (Baal-Vita) was categorized as ‘yes’ or ‘no’. As part of a strategy
to address the growing burden of malnutrition among children, Nepal Government in collaboration
with UNICEF and an implementing organization designed and launched an intervention project of an
“infant and young child feeding (IYCF) and micronutrient powder (MNP) project.” The IYCF/MNP
intervention included the distribution of 60 sachets of micro-nutrient powder (locally branded as “Baal
Vita,” which contain multivitamins and minerals—Table 1) through local health facilities or Female
Community Health Volunteers (FCHVs) to all children aged 6–23 months of age every six months with
the suggestion to feed the child one sachet of Baal-Vita every day mixed into food for two months.
Every six months, the families were requested to come back and pick up a new batch of 60 sachets so
that the child should consume 180 sachets over the eligible period of 18 months [20–22].

Table 1. Contents of Micronutrient Powder—Baal-vita (in One Gram Sachet).

Micronutrient Amount Micronutrient Amount

Vitamin A 400 µg Vitamin B12 0.5 mg
Vitamin C 60.0 mg Folic acid 150 µg
Vitamin D 5.0 µg Iron 10.0 mg
Vitamin E 5.0 mg Zinc 4.1 mg

Vitamin B1 0.5 mg Copper 0.56 mg
Vitamin B2 0.5 mg Selenium 17.0 mg

Niacin 6.0 mg Iodine 90.0 µg
Vitamin B6 0.9 µg Vitamin B12 0.5 mg

2.4. Ethical Considerations

The study protocol was approved by the Ethical Committee for Health Research of Sanjeevani
College of Medical College Sciences, Purbanchal University, Nepal (Ref. 45-20-03-2013). Approval
letters were also obtained from District Public Health Office, Rupandehi, and Semlar Village
Development Committee. Mothers provided written consent before interview, and all personal
identifiers were removed before data analysis.

2.5. Statistical Analyses

Demographic characteristics, health related characteristics, and complementary feeding of
children were presented in frequency and percentage. Timely initiation of complementary feeding (at
6 months) was the main variable of interest that was dichotomized into yes (n = 89) and no (n = 66).
The association between independent variables and timely initiation of complementary feeding was
examined using chi-square (χ2) test. Then, significant variables based on chi-square results with
p-value less than 0.05 were analyzed using multivariate logistic regression. Odds ratio (OR) with 95%
confidence interval (CI) were obtained to ascertain the association between explanatory and dependent
variables, and a p value of less than 0.05 was considered as statistically significant.



Children 2018, 5, 106 4 of 9

3. Results

3.1. Association between Maternal Socio-Demographic Characteristics, Health-Related Characteristics, and
Complementary Feeding Practices in Children Aged 6–23 Months

Baseline maternal and child characteristics and complementary feeding practices are summarized
in Table 2. More than half of the mothers (56.8%) were aged from 15 to 24 years old, joint families
(70.3%), of Brahmin or Chhetri ethnicities (53.5%), Hindus (94.4%), and housewives (90.3%). Slightly
more than half (57.4%) of the children were in first birth order, females (52.3%), aged 6–12 months
(66.5%), normal birth weight (80.6%), breast-fed within first hour of birth (58.5%), still breast feeding
continued (91.6%), micronutrient fed to the baby (55.5%), complementary feeding at 6 months (57.4%),
and majority (60%) achieved minimum dietary diversity (MDD). Association between maternal
socio-demographic characteristics, health-related characteristics, and timing of complementary feeding
by univariate analysis has demonstrated that maternal characteristics such as education and occupation,
and health-related characteristics such as birth order of children, sex, birth weight, and children who
were fed with micronutrients, were significantly associated with receiving complementary feeding at
6 months (p < 0.05).

Table 2. Association between maternal socio-demographic characteristics, health-related characteristics,
and complementary feeding practices in children aged 6–23 months (n = 155) *.

Variables n = 155 (%) Complementary Feeding at 6 Months p value

Yes n = 89 (%) No n = 66 (%)

Age of mother

0.827
15–19 years 13 (8.4) 6 (46.2) 7 (53.8)
20–24 years 75 (48.4) 45 (60.0) 30 (40.0)
25–29 years 60 (38.7) 34 (56.7) 26 (43.3)
≥30 years 7 (4.5) 4 (57.1) 3 (42.9)

Types of Family
0.615Joint 109 (70.3) 64 (55.6) 45 (44.4)

Nuclear 46 (29.7) 25 (57.5) 21 (42.5)

Ethnicity

0.203
Dalit 16 (10.3) 6 (37.5) 10 (62.5)

Adibasi/Janajati 56 (36.1) 35 (62.5) 21 (37.5)
Brahmin/Chhetri 83 (53.5) 48 (57.8) 35 (42.2)

Religion
0.907Hindu 146 (94.4) 84 (57.5 62 (42.5)

Buddhist 9 (5.6) 5 (55.6) 4 (44.4)

Educational status

0.033
Illiterate 28 (18.1) 10 (35.7) 18 (64.3)
Primary 22 (14.2) 11 (50.0) 11 (50.0)

Secondary 63 (40.6) 39 (61.9) 24 (38.1)
SLC and above 42 (27.1) 29 (69.0) 13 (31.0)

Occupation
0.016Service/business 15 (9.7) 13 (86.7) 2 (13.3)

Housewife 140 (90.3) 76 (54.3) 64 (45.7)

First baby in the family
0.020No 66 (42.6) 45 (68.2) 21 (31.8)

Yes 89 (57.4) 44 (49.4) 45 (50.6)
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Table 2. Cont.

Variables n = 155 (%) Complementary Feeding at 6 Months p value

Yes n = 89 (%) No n = 66 (%)

Sex of baby
0.0001Male 74 (47.7) 58 (78.4) 16 (21.6)

Female 81 (52.3) 31 (38.3) 50 (61.7)

Age of children
0.7756–12 months 52 (33.5) 26 (50.0) 26 (50.0)

12–23 months 103 (66.5) 49 (47.6) 54 (52.4)

Birth weight of baby
0.032Normal (≥2.5 kg) 125 (80.6) 77 (61.6) 48 (38.4)

Low birth weight (<2.5 kg) 30 (19.4) 12 (40.0) 18 (60.0)

Initiation of breast feeding a

0.156After one hour 59 (41.5) 39 (66.1) 20 (33.9)
Within one hour 83 (58.5) 45 (54.2) 38 (45.8)

Still breast feeding continued
0.754No 13 (8.4) 8 (61.5) 5 (38.5)

Yes 142 (91.6) 81 (57.0) 61 (43.0)

Micronutrient fed to baby
0.037Yes 69 (44.5) 46 (66.7) 23 (33.3)

No 86 (55.5) 43 (50.0) 43 (50.0)

Minimum dietary diversity
(MDD)

0.512Yes 93 (60) 50 (53.8) 43 (46.2)
No 62 (40) 30 (48.4) 32 (51.6)

* Chi-square (χ2) test was employed, and a p-value < 0.05 was considered as statistically significant. a missing = 13.

3.2. Association of Maternal Socio-Demographic Factors, Health-Related Characteristics, and Complementary
Feeding at 6 Months in Children Aged 6–23 Months

Association between complementary feeding received by children at 6 months and maternal
socio-demographic factors; health-related characteristics are summarized in Table 3. A number
of health related maternal and child factors, that is, educational status and occupation of
mother; birth order, sex, and micronutrient feeding, were significantly associated with receiving
complementary feeding at 6 months by univariate analysis (Table 3). Multivariate analysis adjusted
for co-variates showed that educational status and occupation of mother, birth order, sex, birth weight,
and micronutrient feeding were significantly associated with receiving complementary feeding at 6
months (Table 3).
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Table 3. Association of maternal socio-demographic factors, health-related characteristics, and
complementary feeding at 6 months in children aged 6–23 months as determined by logistic regression
analysis a.

Unadjusted Analysis

Factors Category OR 95% CI

Age of mother 20 years & more vs. less than 20 1.6 0.5–5.1
Types of family Joint vs. Nuclear 1.1 0.6–2.3

Ethnicity Dalit vs. Brahmin/Chhetri 0.3 0.1–1.1
Janajati vs. Brahmin/Chhetri 0.4 0.1–1.3

Religion Hindu vs. Buddhist 1.0 0.2–4.2
Educational status Literate vs. Illiterate 3.9 1.7–9.0

Occupation Service/Business vs. Housewife 5.4 1.1–25.1
First baby in the family No vs. Yes 2.1 1.1–4.2

Sex of baby Male vs. Female 5.8 2.8–11.9
Birth weight of baby Normal vs. LBW 2.4 1.0–5.4

Initiation of breast feeding Within 1 h vs. After 1 h 0.6 0.3–1.2
Still breast feeding continued Yes vs. No 0.8 0.2–2.6

Micronutrient fed to baby Yes vs. No 2.0 1.0–3.8

Factors Category AOR 95% CI

Educational status Literate vs. Illiterate 2.9 1.1–8.2
Occupation Service/Business vs. Housewife 13.1 2.1–82.2

First baby in the family No vs. Yes 3.9 1.6–9.3
Sex of baby Male vs. Female 6.3 2.7–14.5

Micronutrient fed to baby Yes vs. No 2.5 1.1–5.7
a Variable entered: educational status, occupation, first baby in the family, sex of baby, birth weight of baby, and
micronutrient fed to baby.

4. Discussion

Reports previously published in many developing countries, including Nepal, have sought to
investigate the determinants of inappropriate complementary feeding [23–28]. In the present study, we
explored some of the specific gaps in meeting the timely initiation of complementary feeding among
children aged 6–23 months as per the newly established criteria recommended by the WHO. We found
slightly more than half (57.4%) received complementary feeding at 6 months, which is lower than the
national average as determined by the Nepal Demographic and Population Health Survey 2016 [2].
NDHS 2016 reported eighty-three percent of children aged 6–8 months receive timely complementary
foods, and only 10% of children aged 18–23 months were weaned. However, this finding of our
study is similar to some recently published papers [29,30]. Study from Ethiopia [30] reported that
61% of children aged 6–23 months received complementary feeding, while another review paper
reported 57.4% of South Asian children of same age group were introduced to timely complementary
feeding [29]. However, studies from Bangladesh and southern Ethiopian studies stated nearly three
fourth of children initiated timely complementary feeding [25,31]. Differences might be due to the
variation in the attributes of study samples, in addition to other inherent explanatory characteristics
such as education, socio-economic condition, and use of maternity care services [32–34]. Educational
level, occupation of mother, parity, having ANC follow up, and birth preparedness have been reported
to be independent predictors of timely initiation of complementary feeding [33].

In the present study, we found that maternal personal characteristics, such as educational status
and occupation, were significantly associated with the timely initiation of complementary feeding to
children aged 6–23 months. Children of mothers that were literate and engaged in income generating
activities were found to be more likely to receive timely complementary feeding. Studies conducted in
Bangladesh, India, and Ethiopia have also reported a similar association [25,33,35]. In addition, study
from seven African countries also reported that poor households and non-working mothers were the
main factors associated with suboptimal complementary feeding [27]. In the line of our study finding,
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Patel A. et al. also stated mothers from higher income households were more likely to introduce
timely complementary foods to their children [23]. Employed educated women are probably more
aware of the importance of initiating timely complementary feeding to their children. These findings
indicate that the IYCF programme of Nepal should target illiterate mothers and housewives, and that,
in the long-term, non-formal education and introduction to income generating activities should be
recommended to this population to increase the proportion of children afforded complementary
feeding in a timely manner.

Interestingly, we identified children with birth order of more than one, and male genders were
also more likely to have been received complementary feeding at 6 months. Child characteristics,
such as birth order [35] and male gender [36], have been reliably reported to be determinants of
the timely initiation of complementary feeding. Increased awareness might have developed among
mothers with a number of births that might lead to timely initiation of complementary feeding to
their children. Similarly, it might be possible; the traditional gender norm [36] could have been
influenced by timely complementary feeding of their male children. Moreover, our study revealed that
those children who were fed with micronutrients more commonly received timely complementary
feeding. This could be the influential role of micronutrient supplementation programme [37];
furthermore, IYCF/MNP intervention programme of Nepal [21] includes the provision of behavior
change information, counseling, and support regarding recommended IYCF practices. Micronutrient
supplementation program in Nepal is associated with nutrition education and counseling. Thus,
increased distribution of micronutrients sachets might increase the percentage of timely initiation of
complementary feeding.

Our study has some important strengths. First, we enrolled the study participants from different
socio-economic conditions representative of district and region of the country. Second, findings of the
study can be used to inform various stakeholders and policy makers in drafting future intervention
programmes to improve complementary feeding practices among Nepalese infants and young children.
However, in spite of our efforts, this study has some limitations. Firstly, the sample size is relatively
small; however, the results from the representative random sample could be generalized at least to
similar settings. Secondly, the study assessed only correlates of the timely initiation of complementary
feeding among children aged 6 to 23 months, and other important complementary feeding indicators,
such as minimum dietary diversity, minimum meal frequency, and minimum acceptable diet were not
investigated. Further, studies of the impact of timely initiation of complementary feeding on child
health outcome are recommended.

5. Conclusions

Less than three in five mothers were found to initiate complementary feeding when children
were sixth months old. Maternal education and occupation and child characteristics, such as birth
order, sex, and micronutrient consumption, were determined to be correlates of the timely initiation
of complementary feeding. The IYCF programme should target these predictors while designing
preventive strategies. Lastly, studies on the impact of timely initiation complementary feeding on child
health are recommended.

Author Contributions: Concept and design, D.R. and R.S.; statistical analysis, D.A. and J.K.S.; writing of the
manuscript, D.A., R.S., and S.G.; revision and editing the manuscript, K.L. and S.-J.U. All authors contributed
to all-analysis, interpretation of results, literature review, and revision of the manuscript, and all have read and
agreed with the contents of the final manuscript.

Funding: This research received no external funding.

Acknowledgments: We thank all study participants and research assistants that contributed to this study.

Conflicts of Interest: The authors declare no conflicts of interest.



Children 2018, 5, 106 8 of 9

References

1. World Health Organization. Factsheet: Malnutrition. 2017. Available online: http://www.who.int/
mediacentre/factsheets/malnutrition/en/ (accessed on 6 May 2018).

2. Ministry of Health and Population; New ERA; ICF International. Nepal Demographic and Health Survey
2016-Key Indicator; Ministry of Health and Population: Kathmandu, Nepal; New ERA: Calverton, MD, USA;
ICF International: Calverton, MD, USA, 2017.

3. Ministry of Health and Population; New ERA; ICF International. Nepal Demographic and Health Survey 2006;
Ministry of Health and Population: Kathmandu, Nepal; New ERA: Calverton, MD, USA; ICF International:
Calverton, MD, USA, 2006.

4. Ministry of Health and Population; New ERA; ICF International. Nepal Demographic and Health Survey 2011;
Ministry of Health and Population: Kathmandu, Nepal; New ERA: Calverton, MD, USA; ICF International:
Calverton, MD, USA, 2012.

5. Dewey, K. Guiding Principles for Complementary Feeding of the Breastfed Child; Pan American Health
Organization: Washington, DC, USA, 2002.

6. World Health Organization. Global Strategy for Infant and Young Child Feeding; World Health Organization:
Geneva, Switzerland; UNICEF: New York, NY, USA, 2003.

7. UNICEF. The State of The World’s Children 2015: Reimagine the Future: Innovation for Every Child; UNICEF:
New York, NY, USA, 2015.

8. Behar, M.; Organization, W.H.; Organization, W.H. Physiological development of the infant and its
implications for complementary feeding. Indian Pediatr. 1986, 24, 837–858.

9. Gross, R.; Giay, T.; Sastroamidjojo, S.; Schultink, W.; Lang, N.T. Premature complementary feeding is
associated with poorer growth of vietnamese children. J. Nutr. 2000, 130, 2683–2690.

10. Pearce, J.; Taylor, M.A.; Langley-Evans, S.C. Timing of the introduction of complementary feeding and risk
of childhood obesity: A systematic review. Int. J. Obes. 2013, 37, 1295–1306. [CrossRef] [PubMed]

11. Owen, C.G.; Martin, R.M.; Whincup, P.H.; Smith, G.D.; Cook, D.G. Effect of infant feeding on the risk of
obesity across the life course: A quantitative review of published evidence. Pediatrics 2005, 115, 1367–1377.
[CrossRef] [PubMed]

12. Pearce, J.; Langley-Evans, S.C. The types of food introduced during complementary feeding and risk of
childhood obesity: A systematic review. Int. J. Obes. 2013, 37, 477–485. [CrossRef] [PubMed]

13. Senarath, U.; Agho, K.E.; Akram, D.E.; Godakandage, S.S.; Hazir, T.; Jayawickrama, H.; Joshi, N.; Kabir, I.;
Khanam, M.; Patel, A.; et al. Comparisons of complementary feeding indicators and associated factors in
children aged 6–23 months across five south Asian countries. Matern. Child Nutr. 2012, 8 (Suppl. S1), 89–106.
[CrossRef] [PubMed]

14. Chowdhury, M.R.; Rahman, M.S.; Khan, M.M. Levels and determinants of complementary feeding based on
meal frequency among children of 6 to 23 months in bangladesh. BMC Public Health 2016, 16, 944. [CrossRef]
[PubMed]

15. Das, A.; Mahapatra, S.; Sai Mala, G.; Chaudhuri, I.; Mahapatra, T. Association of frontline worker-provided
services with change in block-level complementary feeding indicators: An ecological analysis from bihar,
india. PLoS ONE 2016, 11, e0166511. [CrossRef] [PubMed]

16. Fahmida, U.; Santika, O. Development of complementary feeding recommendations for 12–23-month-old
children from low and middle socio-economic status in west java, indonesia: Contribution of fortified foods
towards meeting the nutrient requirement. Br. J. Nutr. 2016, 116 (Suppl. S1), S8–S15. [CrossRef] [PubMed]

17. Kimani-Murage, E.W.; Madise, N.J.; Fotso, J.C.; Kyobutungi, C.; Mutua, M.K.; Gitau, T.M.; Yatich, N. Patterns
and determinants of breastfeeding and complementary feeding practices in urban informal settlements,
nairobi kenya. BMC Public Health 2011, 11, 396. [CrossRef] [PubMed]

18. Central Bureau of Statistics Nepal. National Population and Housing Census 2011; National Report; Central
Bureau of Statistics Nepal: Kathmandu, Nepal, 2012.

19. Acharya, D.; Khanal, V.; Singh, J.K.; Adhikari, M.; Gautam, S. Impact of mass media on the utilization of
antenatal care services among women of rural community in Nepal. BMC Res. Notes 2015, 8, 345. [CrossRef]
[PubMed]

20. Ministry of Health and Population. Annual Report, 2014/2015; Department of Health Services: Kathmandu,
Nepal, 2015.

http://www.who.int/mediacentre/factsheets/malnutrition/en/
http://www.who.int/mediacentre/factsheets/malnutrition/en/
http://dx.doi.org/10.1038/ijo.2013.99
http://www.ncbi.nlm.nih.gov/pubmed/23736360
http://dx.doi.org/10.1542/peds.2004-1176
http://www.ncbi.nlm.nih.gov/pubmed/15867049
http://dx.doi.org/10.1038/ijo.2013.8
http://www.ncbi.nlm.nih.gov/pubmed/23399778
http://dx.doi.org/10.1111/j.1740-8709.2011.00370.x
http://www.ncbi.nlm.nih.gov/pubmed/22168521
http://dx.doi.org/10.1186/s12889-016-3607-7
http://www.ncbi.nlm.nih.gov/pubmed/27604631
http://dx.doi.org/10.1371/journal.pone.0166511
http://www.ncbi.nlm.nih.gov/pubmed/27832211
http://dx.doi.org/10.1017/S0007114516002063
http://www.ncbi.nlm.nih.gov/pubmed/27341618
http://dx.doi.org/10.1186/1471-2458-11-396
http://www.ncbi.nlm.nih.gov/pubmed/21615957
http://dx.doi.org/10.1186/s13104-015-1312-8
http://www.ncbi.nlm.nih.gov/pubmed/26264412


Children 2018, 5, 106 9 of 9

21. Mirkovic, K.R.; Perrine, C.G.; Subedi, G.R.; Mebrahtu, S.; Dahal, P.; Jefferds, M.E. Micronutrient powder
use and infant and young child feeding practices in an integrated program. Asia Pac. J. Clin. Nutr. 2016, 25,
350–355. [PubMed]

22. Staatz, C. Exploring Factors Influencing Mothers’ Adherence to a Micronutrient Powder Program for Young
Children in Nepal. Ph.D. Thesis, Emory University, Atlanta, GA, USA, 2012.

23. Patel, A.; Pusdekar, Y.; Badhoniya, N.; Borkar, J.; Agho, K.E.; Dibley, M.J. Determinants of inappropriate
complementary feeding practices in young children in india: Secondary analysis of national family health
survey 2005–2006. Matern. Child Nutr. 2012, 8 (Suppl. S1), 28–44. [CrossRef] [PubMed]

24. Khanal, V.; Sauer, K.; Zhao, Y. Determinants of complementary feeding practices among nepalese children
aged 6–23 months: Findings from demographic and health survey 2011. BMC Pediatrics 2013, 13, 131.
[CrossRef] [PubMed]

25. Kabir, I.; Khanam, M.; Agho, K.E.; Mihrshahi, S.; Dibley, M.J.; Roy, S.K. Determinants of inappropriate
complementary feeding practices in infant and young children in bangladesh: Secondary data analysis of
demographic health survey 2007. Matern. Child Nutr. 2012, 8 (Suppl. S1), 11–27. [CrossRef] [PubMed]

26. Joshi, N.; Agho, K.E.; Dibley, M.J.; Senarath, U.; Tiwari, K. Determinants of inappropriate complementary
feeding practices in young children in nepal: Secondary data analysis of demographic and health survey
2006. Matern. Child Nutr. 2012, 8, 45–59. [CrossRef] [PubMed]

27. Issaka, A.I.; Agho, K.E.; Page, A.N.; Burns, P.L.; Stevens, G.J.; Dibley, M.J. Determinants of suboptimal
complementary feeding practices among children aged 6–23 months in seven francophone west african
countries. Matern. Child Nutr. 2015, 11 (Suppl. S1), 31–52. [CrossRef] [PubMed]

28. Issaka, A.I.; Agho, K.E.; Burns, P.; Page, A.; Dibley, M.J. Determinants of inadequate complementary feeding
practices among children aged 6–23 months in ghana. Public Health Nutr. 2015, 18, 669–678. [CrossRef]
[PubMed]

29. Aguayo, V.M. Complementary feeding practices for infants and young children in south asia, a review of
evidence for action post-2015. Matern. Child Nutr. 2017, 13 (Suppl. S2), e12439. [CrossRef] [PubMed]

30. Ayana, D.; Tariku, A.; Feleke, A.; Woldie, H. Complementary feeding practices among children in benishangul
gumuz region, ethiopia. BMC Res. Notes 2017, 10, 335. [CrossRef] [PubMed]

31. Kassa, T.; Meshesha, B.; Haji, Y.; Ebrahim, J. Appropriate complementary feeding practices and associated
factors among mothers of children age 6–23 months in southern ethiopia, 2015. BMC Pediatrics 2016, 16, 131.
[CrossRef] [PubMed]

32. Saaka, M.; Wemakor, A.; Abizari, A.R.; Aryee, P. How well do who complementary feeding indicators relate
to nutritional status of children aged 6–23 months in rural northern ghana? BMC Public Health 2015, 15, 1157.
[CrossRef] [PubMed]

33. Shumey, A.; Demissie, M.; Berhane, Y. Timely initiation of complementary feeding and associated factors
among children aged 6 to 12 months in northern ethiopia: An institution-based cross-sectional study.
BMC Public Health 2013, 13, 1050. [CrossRef] [PubMed]

34. Sisay, W.; Edris, M.; Tariku, A. Determinants of timely initiation of complementary feeding among mothers
with children aged 6–23 months in lalibela district, northeast ethiopia, 2015. BMC Public Health 2016, 16, 884.
[CrossRef] [PubMed]

35. Rao, S.; Swathi, P.; Unnikrishnan, B.; Hegde, A. Study of complementary feeding practices among mothers of
children aged six months to two years—A study from coastal south india. Australas. Med. J. 2011, 4, 252–257.
[CrossRef] [PubMed]

36. Semahegn, A.; Tesfaye, G.; Bogale, A. Complementary feeding practice of mothers and associated factors in
hiwot fana specialized hospital, eastern ethiopia. Pan Afr. Med. J. 2014, 18, 143. [CrossRef] [PubMed]

37. Siekmans, K.; Begin, F.; Situma, R.; Kupka, R. The potential role of micronutrient powders to improve
complementary feeding practices. Matern. Child Nutr. 2017, 13 (Suppl. S2), e12464. [CrossRef] [PubMed]

© 2018 by the authors. Licensee MDPI, Basel, Switzerland. This article is an open access
article distributed under the terms and conditions of the Creative Commons Attribution
(CC BY) license (http://creativecommons.org/licenses/by/4.0/).

http://www.ncbi.nlm.nih.gov/pubmed/27222419
http://dx.doi.org/10.1111/j.1740-8709.2011.00385.x
http://www.ncbi.nlm.nih.gov/pubmed/22168517
http://dx.doi.org/10.1186/1471-2431-13-131
http://www.ncbi.nlm.nih.gov/pubmed/23981670
http://dx.doi.org/10.1111/j.1740-8709.2011.00379.x
http://www.ncbi.nlm.nih.gov/pubmed/22168516
http://dx.doi.org/10.1111/j.1740-8709.2011.00384.x
http://www.ncbi.nlm.nih.gov/pubmed/22168518
http://dx.doi.org/10.1111/mcn.12193
http://www.ncbi.nlm.nih.gov/pubmed/26364790
http://dx.doi.org/10.1017/S1368980014000834
http://www.ncbi.nlm.nih.gov/pubmed/24844532
http://dx.doi.org/10.1111/mcn.12439
http://www.ncbi.nlm.nih.gov/pubmed/29032627
http://dx.doi.org/10.1186/s13104-017-2663-0
http://www.ncbi.nlm.nih.gov/pubmed/28750674
http://dx.doi.org/10.1186/s12887-016-0675-x
http://www.ncbi.nlm.nih.gov/pubmed/27542833
http://dx.doi.org/10.1186/s12889-015-2494-7
http://www.ncbi.nlm.nih.gov/pubmed/26596246
http://dx.doi.org/10.1186/1471-2458-13-1050
http://www.ncbi.nlm.nih.gov/pubmed/24195592
http://dx.doi.org/10.1186/s12889-016-3566-z
http://www.ncbi.nlm.nih.gov/pubmed/27562072
http://dx.doi.org/10.4066/AMJ.2011.607
http://www.ncbi.nlm.nih.gov/pubmed/23393516
http://dx.doi.org/10.11604/pamj.2014.18.143.3496
http://www.ncbi.nlm.nih.gov/pubmed/25419281
http://dx.doi.org/10.1111/mcn.12464
http://www.ncbi.nlm.nih.gov/pubmed/29032625
http://creativecommons.org/
http://creativecommons.org/licenses/by/4.0/.

	Introduction 
	Materials and Methods 
	Study Design and Setting 
	Sampling 
	Data Collection 
	Ethical Considerations 
	Statistical Analyses 

	Results 
	Association between Maternal Socio-Demographic Characteristics, Health-Related Characteristics, and Complementary Feeding Practices in Children Aged 6–23 Months 
	Association of Maternal Socio-Demographic Factors, Health-Related Characteristics, and Complementary Feeding at 6 Months in Children Aged 6–23 Months 

	Discussion 
	Conclusions 
	References

