
1 

 

Association of Complementary feeding practices and household food 1 

insecurity and anthropometric status of children aged 6-23 months old 2 

in Kabul city 3 

Gholam Reza Ahrar1,2, Leila Azadbakht2,3, 
4 

1 Department of Nutrition, Ghazanfar Institute of Health and Science, Ministry of Public 5 

Health, Kabul, Afghanistan. 6 

2 Department of Community Nutrition, School of Nutritional Sciences and Dietetics, 7 

Tehran University of Medical Sciences, Tehran, Iran.  8 

3 Diabetes Research Center, Endocrinology and Metabolism Clinical Sciences Institute, 9 

Tehran University of Medical Sciences, Tehran, Iran.  10 

 
11 

Corresponding Author: 12 

Leila Azadbakht, PhD 13 

Department of Community Nutrition 14 

School of Nutritional Sciences and Dietetics 15 

Tehran University of Medical Sciences 16 

P. O. Box: 1416643931, Tehran Iran  17 

Tel: +98/218/895 556, Fax: +98/218/8984 861 18 

Azadbakhtleila@gmail.com 19 

 20 

 21 

 22 

 23 

 24 

 25 

 26 

 27 



2 

 

Abstract  28 

Introduction: During the first 1000 days of a child life, appropriate infant feeding 29 

practices are fundamental to growth, health and development of a child. Globally only 30 

one in six children receive a minimum acceptable diet. In Afghanistan, the status of 31 

minimum meal frequency, dietary diversity and acceptable diet were 55%, 23% and 18%, 32 

respectively among children aged 6-23 months. This study designed with the aim of 33 

determines the association of complementary feeding (CF) indicators and household food 34 

insecurity and anthropometric status of Afghan children aged 6-23 months.  35 

Methods: We were selected 300 children aged 6-23 months old in this cross-sectional 36 

study through simple method. Three 24-hour dietary recall were collected for CF 37 

practices. Socioeconomic and United State Department of Agriculture (USDA) food 38 

security questionnaire were used from interview method and nutritional status was 39 

assessed using World Health Organization indicators. Chi-Square analysis were used to 40 

determined association between anthropometry of children among different age groups, 41 

complementary feeding indicators and household Food insecurity. Independent sample 42 

test was used to determined association between nutrient intake and complementary 43 

feeding indicators.  44 

Results: Results showed that 59% of children received timely introduction of CF and 45 

Minimum Meal Frequency (MMF), Minimum Dietary Diversity (MDD) and Minimum 46 

Acceptable Diet were met by 87.7%, 44.7% and 42.3%, respectively. Prevalence rate of 47 

food insecurity was 90.7%. Result for odds ratio and 95% CI showed there is association 48 

between (Length for Age Z-score (LAZ) with MMF), (Weight for Age Z-score (WAZ), 49 

Weight for Length Z-score (WLZ) and Length for Age Z-score (LAZ) with MDD and 50 

MAD). Result for odds ratio and 95% CI also showed there are significant associations 51 

between WAZ, WLZ and LAZ with household food insecurity. 52 
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Conclusion: Household food insecurity and weak complementary feeding make more 53 

prevalence of malnutrition.  54 

Key Words: Complementary feeding, breast feeding, Food insecurity, anthropometric 55 

status, children 6-23 months, Afghanistan 56 
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Introduction: 73 

Really the first 1000 days of a child is 1000 golden days of her/his life or is a critical 74 

window to promote health and development and prevent stunting. Risk factors of children 75 

stunting may be insufficient quantities and inadequate quality of complementary foods, 76 

together with poor feeding practices and increased rates of infection during this period 77 

[1]. During the first 2 years of life, appropriate infant feeding practices are fundamental 78 

to growth, health and development of a child [2]. 79 

Globally only one in six children receive a minimum acceptable diet [3]. Similar to most 80 

developing countries, improper feeding practices remain a common problem in 81 

Afghanistan too. In Afghanistan the status of minimum meal frequency, dietary diversity 82 

and acceptable diet were 55%, 23% and 18%, respectively among children aged 6-23 83 

months [4]. WHO shows probability effect of feeding practices on nutritional status of 84 

children, about 32% of children under five were stunted and 10% were wasted due to poor 85 

breastfeeding and CF [5]. 86 

Household food insecurity is other important cause of malnutrition that has effect on 87 

vulnerable groups in societies, especially the poor women of reproductive age and 88 

children under the age of five as they are at high risk [6, 7]. It is one of nutritional status 89 

determinant among children especially in developing countries. Afghanistan is one of 90 

those countries that majority of its population is insecure [8, 9]. Seasonal Food Security 91 

Assessment in Afghanistan (SFSA) 2017 data shows that there are 30% of the households 92 

are either on the borderline or are poor in terms of their food consumption scores. The 93 

SFSA finding and Afghanistan Living Conditions Survey 2014, showed 39% of 94 

households are food insecure [10]. 95 

According to our knowledge, there is no study that shows association between 96 

recommended WHO Infant and young Child Feeding (IYCF) indicators with household 97 
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food insecurity and anthropometric status in Kabul Afghanistan. Therefore, this study, 98 

designed to determine the association between of the CF practices and household food 99 

insecurity and anthropometric status of children 6-23 months in Kabul Afghanistan 100 

Research Design and Methods: 101 

Study design, participants and sampling 102 

This community- based cross-sectional study was conducted for twelve months in 2019 103 

in all central and governmental clinics and hospitals of Kabul and data were collected for 104 

300 children aged 6-23 months. Participants were those children who were came for apply 105 

vaccination with aged of 9 and 15 months old in our plan but, we were added those 106 

children who were came with their mothers and were came for anthropometric 107 

measurement in to our study. The samples were selected by simply method with the 108 

following inclusion criteria: 1) Children aged 6-23 months, 2) the mothers who were 109 

agreed to interview, 3) the children who were apparently healthy, not experienced 110 

chronic/congenital diseases, such as heart abnormality and not having experienced acute 111 

conditions such as fever, diarrhea and respiratory infection in the two previous weeks. 112 

For sampling, we were selected our samples according to population size of those regions 113 

or hospitals/health centers which covered them. 114 

Data collection  115 

For data collection first of all, we were collected information about nutrient intake, dietary 116 

diversity and meal frequency of children by using the 24-dietary recall from three days 117 

of a week and quantitative data, socioeconomic and demographic characteristics of 118 

children were collected using structured questionnaire in face to face interviews between 119 

mothers of children and interviewers. According to our objectives we were add 18-items 120 

USDA Food Security questionnaire at the end of general questionnaire too. We were 121 

included the following variables for a child: sex, age, birth order, birth interval, weight, 122 
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recent vitamin A and iron supplementation status, vaccination record, and recent 123 

symptoms of diarrhea, fever and cough. For mothers we were included these variables: 124 

age, smoking status, use of reproductive health services: delivery at health facility, 125 

delivery with skilled birth assistance, caesarean delivery, number of antenatal care visits, 126 

timing of postnatal check-up for mother and for child, education level, occupation. For 127 

fathers, we were included age, education level, and occupation. For Household 128 

characteristics we were included: household head, household size, number of children 129 

under five, type of cooking fuel, water source, toilet conditions and sharing, and 130 

household wealth quintile and time to get to water source. 131 

Procedures  132 

The four main complementary feeding indicators are: timely introduction of CF, MMF, 133 

MDD and MAD which we were got required information about timely introduction of 134 

CF via question in the questionnaire and MMF, MDD and MAD via 24-hour dietary 135 

recalls of food and liquid consumption during the previous day of the survey [11]. We 136 

were compared these CF indicators with four anthropometric measurements which they 137 

were Mid Upper Arm Circumference (MUAC), Weight for Age Z-score (WAZ), Length 138 

for Age Z-score (LAZ) and Weight for Length Z-score (WLZ) and with household food 139 

security. For prevalence of MDD we were used 24-hour dietary recall result, We were 140 

categorized dietary diversity as met when the child consumed 4 out of the bellow 7 food 141 

groups: cereals and tubers, legumes, dairy products (milk, yoghurt, and cheese), flesh 142 

food (meat, fish, poultry, and organ meat), eggs, vitamin A-rich fruits and vegetables, and 143 

other fruits and vegetables [12, 13]. We were got MMF information (frequency of meal 144 

and snack) through last 24-hour recall too. Recommended standard for infants who was 145 

only breastfeed, meal for children aged 6-8 months was 2 times/day or more, meal of 146 

children aged 9-23 months was 3 times/day or more and non-breastfeed children’s meal 147 
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was 4 times/day or more. MAD were good for those children aged 6-23 months who 148 

received the MDD and the MMF in the previous 24 hours (day or night). For breastfeed 149 

children, MAD were achieved if the child meets both the MMF and MDD criteria and for 150 

non-breastfeed children, the child was required to receive at least four food groups 151 

excluding dairy products, two milk feeds and MMF [12, 13]. We were had some 152 

observation measuring like MUAC which were measured on the left arm, at the midpoint 153 

between the elbow and the shoulder. The arms were relaxed and hanging down the side 154 

of the body during measuring MUAC. A MUAC measuring tape were placed around the 155 

arm. The value was road from the window of the tape without pinching the arm or leaving 156 

the tape lose [14]. We were road value of MUAC tape and were categorized them as: 157 

≥11.5 severe acute malnutrition, 11.5< to ≥12.5 moderate acute malnutrition and >12.5 158 

were in normal range [15]. Body weight and length measurement were collected to 159 

determine the nutritional status of children, we were used Sec-a digital weight scale with 160 

a precision of 0.1 Kg for measuring of body weight and for measuring of length, we were 161 

used an infant length board with a precision of 0.1 cm. We were categorized nutritional 162 

status like this: underweight was defined as a weight for age z-score less than -2 standard 163 

Deviation (SD), wasting as weight for length z-score less than -2 SD and stunting as 164 

length for age less than -2 SD. This analysis was done with using WHO Anthro 2005 165 

v.2.0.4 software [16]. 166 

Data management and analyzed 167 

First of all, we were change amount of received foods to portion size and after that we 168 

were change portion size to gram. Secondly, we had data entry and were transferred food 169 

grams in to Nutritionist IV (a diet analysis module) version 3.5.2 for analysis. This 170 

program was changed food grams to nutrient intake with particular size. Collected data 171 

like quantitative data, socioeconomic and demographic characteristics of children and 18-172 
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items USDA food security were analyzed after editing, coding and entry. We were used 173 

IBM SPSS Statistics version 24 for analysis of this data. Crosstabs and Chi-Square 174 

analysis were used to determined association among anthropometric measurement of 175 

children with different age groups and different complementary feeding indicators. This 176 

analysis was used to determined association among household Food Security with 177 

complementary feeding indicators too. Independent sample test was used to determined 178 

association between nutrient intake and complementary feeding indicators. Logistic 179 

regression was used to determined association between anthropometric measurement of 180 

children with complementary feeding indicators and household food insecurity which 181 

output were presented as adjusted odds ratios (AOR) with 95% confidence intervals (CI). 182 

Results: 183 

Sample characteristics 184 

Table 1 present demographic and socioeconomic characteristics of subjects. After 185 

analyzing data of this survey about half 49.3% of children age group were between 12-186 

23 months. More than half 54.3% of children were female. Less than half 38.3% of 187 

children were second to fourth births. More than half 62.3% of children had normal 188 

weight and 27.7% were low birth weight at birth. Birth interval of 27.3% of children were 189 

within a 24-months. More than two-third 92.3% of children had completed all the 190 

vaccinations scheduled for their age. More than half 56.7% of the mothers were aged 25-191 

35 years and just 2% of them were smoker. More than two-third 83% of mother were 192 

used reproductive health services, 89.7% of them were delivered at health facility, 90% 193 

of them delivered their children with assistance of a midwife or a doctor and 15% of them 194 

had caesarean delivery. Our result was showed 43% of mothers were used four or more 195 

antenatal check-up services and only 11.7% of them were used two or more postnatal 196 

check-up services and 39% of children were used two or more postnatal check-up 197 
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services. Among these 300 samples 60% of mothers were illiterate and jobs of most of 198 

them 88.7 were housewife and more than tree-fourth 76.7% of them were not exposure 199 

to none of medias. Results were showed 29.3% of the father were aged ≥36 years and 200 

39.3% of them were illiterates and 29.3% of them were labor. Household head of 71.3% 201 

of participants were father. Mean of household size were 6.72 which 37% of them were 202 

≥7 persons in a household and mean of children under five were 1.59 which only 8% of 203 

household had ≥3 children under five. Type of cooking fuel of 91.7% of household were 204 

LPG, 52.3% of household water source were shaft which, around half 48.3% of them 205 

were used from unimproved source of drinking water. Source of drinking water of 87.7% 206 

of them were in their own yard and 84.71 minutes were their mean of time to get water 207 

source. More than one-thirds 40.3% of the households did not have improved toilet 208 

facilities. More than half 59.0% of households were poor.  209 

Association of household food security with complementary feeding indicators 210 

Result of table 3 showed there is no association between food security (secure and total 211 

insecure) with MMF (P= 0.139) and introduction of complementary feeding practices at 212 

six months (P= 0.846) but there are associations between food security with MDD (P= 213 

0.003) and MAD (P= 0.004).  214 

Table 4 showed the association of food security and insecurity with their sup 215 

groups (Food insecure without hunger, food insecure with moderate hunger and food 216 

insecure with severe hunger) among CF indicators. The results were the same as Table of 217 

3 with different p-value. There is no association between household food security with 218 

MMF (P= 0.102) and timely introduction of CF (P= 0.198) but there are associations 219 

between household food security with MDD (P= 0.0001) and MAD (P= 0.0001). 220 

Result for odds ratios and 95% confidence intervals for low MUAC, low WAZ, 221 

low WLZ and low LAZ among those who were food insecure are shown in Table 8. This 222 
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Table showed there is no association between MUAC and household food insecurity [OR 223 

2.49; CI (0.32-19.20); P = 0.380], but there are significant associations between WAZ, 224 

WLZ and LAZ with household food insecurity [OR 3.66; CI (1.44-9.32); P = 0.006], [OR 225 

4.83; CI (1.96-36.25); P = 0.004], [OR 5.16; CI (2.11-12.56); P = 0.0001], respectively.  226 

CF practices of children aged 6-23 months 227 

Results for CF practices of children aged 6-23 months are shown in Fig. 2. This figure 228 

and Table 1 show 87.7% of children met MMF, 44.7% of children met MDD and MAD 229 

of 42.3% of them were good. When children met MMF and MDD and start 230 

complementary feeding at sixth month of their birth so they had appropriate 231 

complementary feeding, in this study 43.5% of children had appropriate complementary 232 

feeding. Results show 53.7% of children were breastfeed until 1 hour after birth, 72.3% 233 

of them had exclusive breast milk until the age of six months, 78% of them were stilled 234 

breastfeed until the age of two years old or more and 59% of them were started CF at 235 

beginning of sixth months. The results of study also showed only 8.3% of children were 236 

received Iron or multivitamin supplement and 11.3% of them were consumed of fortified 237 

food in the last three months. Food groups consumption were as follows: meat ≥ 3 238 

time/week 2.7%, eggs ≥ 4 time/week 4%, fish ≥ 4 time/week 0%, legumes ≥ 3 time/week 239 

19.7%, Vegetables ≥ 4 time/week 13%, fruits ≥ 3 time/week 29.3% and dairy ≥ 3 240 

time/week 59.3% and 47.3% of children only were consumed milk powder. 241 

Association of Nutritional status with complementary feeding indicators  242 

Tables 5 and 6 show anthropometric measurement of children among different 243 

complementary feeding indicators. All anthropometric measurement of children in this 244 

study {MUAC (P = 0.003), WAZ (P = 0.001) and WLZ (P = 0.033)} were associated 245 

with timely introduction of complementary feeding at six months, expect LAZ (P = 246 

0.133). Apart from MUAC (P= 0.927), all anthropometric measurement of children 247 
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{WAZ (P = 0.0001), WLZ (P = 0.001) and LAZ (P = 0.0001)} were associated with 248 

MMF. The MUAC were not associated with MDD (P= 0.334), but WAZ (P=0.0001) and 249 

WLZ (P=0.0001) were associated with MDD and also LAZ were not associated with 250 

MDD (P=0.106). In the end also MUAC were not associated with MAD (P= 0.136), but 251 

WAZ (P=0.0001) and WLZ (P=0.0001) were associated and LAZ were not associated 252 

with MAD (P=0.058) too. 253 

Result for odds ratios and 95% confidence intervals for low MUAC, low WAZ, 254 

low WLZ and low LAZ among those who did not meet the complementary feeding 255 

criteria are shown in Table 9. This Table shows there is no association between MUAC 256 

with MMF [OR 1.01; CI (0.28-3.59); P = 0.979], WAZ with MMF [OR 1.98; CI (0.98-257 

4.03); P = 0.057] and WLZ with MMF [OR 1.79; CI (0.89-3.58); P = 0.099] expect LAZ 258 

with MMF which had significant association [OR 2.73; CI (1.20-6.20); P = 0.016]. Odds 259 

ratios and CI of anthropometric measurement with MDD which there is no association 260 

between MUAC and MDD [OR 1.38; CI (0.58-3.25); P = 0.463] but there is association 261 

between WAZ, WLZ, LAZ and MDD [OR 2.78; CI (1.73-4.46); P = 0.0001], [OR 2.94; 262 

CI (1.77-4.87); P = 0.0001] and [OR 1.74; CI (1.09-2.78); P = 0.019], respectively. There 263 

is no association between MUAC and MAD too [OR 1.86; CI (0.75-4.64); P = 0.179] but 264 

there is association between WAZ, WLZ, LAZ and MAD [OR 3.12; CI (1.93-5.05); P = 265 

0.0001], [OR 3.33; CI (1.98-5.61); P = 0.0001] and [OR 1.84; CI (1.15-2.94); P = 0.011], 266 

respectively. We were not found association between MUAC [OR 0.25; CI (0.10-0.64); 267 

P = 0.004], WAZ [OR 0.54; (0.34-0.87); P = 0.012], WLZ [OR 0.48; (0.29-0.77); P = 268 

0.003] and LAZ [OR 0.76; (0.47-1.23); P = 0.270] with timely introduction of 269 

complementary feeding. 270 
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Nutrient intakes of children among different age categories 271 

Result of Table 2 shows, mean and SD of vitamin C intake among children aged 6-23m, 272 

6-8m, 9-11m and 12-23m were 8.68±9.21, 9.62±14.00, 8.36±7.51 and 8.47±7.52 mg/d, 273 

respectively. Mean and SD of vitamin B1 intake among children aged 6-23m, 6-8m, 9-274 

11m and 12-23m were 0.31±0.20, 0.22±0.22, 0.26±0.16 and 0.38±0.20 mg/d, 275 

respectively. Mean and SD of vitamin B6 intake among children aged 6-23m, 6-8m, 9-276 

11m and 12-23m were 0.22±0.15, 0.13±0.10, 0.21±0.12 and 0.27±0.16 mg/d, 277 

respectively. Mean and SD of vitamin B12 intake among children aged 6-23m, 6-8m, 9-278 

11m and 12-23m were 0.17±0.22, 0.10±0.15, 0.12±0.13and 0.23±0.27 Ug/d, 279 

respectively. Mean and SD of calcium intake among children aged 6-23m, 6-8m, 9-11m 280 

and 12-23m were 114.40±109.42, 102.24±138.13, 91.17±88.58 and 133.61±104.52 281 

mg/d, respectively. Mean and SD of Iron intake among children aged 6-23m, 6-8m, 9-282 

11m and 12-23m were 2.29±1.68, 1.74±1.98, 1.99±1.26 and 2.70±1.67 mg/d, 283 

respectively. Mean and SD of Zinc intake among children aged 6-23m, 6-8m, 9-11m and 284 

12-23m were 0.87±0.60, 0.44±0.33, 0.71±0.44 and 1.14±0.63 mg/d, respectively.  285 

Food group consumption by age of children 286 

All food groups consumptions were calculated as time per week and they are: Mean and 287 

SD of red and chicken meat consumption among children aged 6-23m, 6-8m, 9-11m and 288 

12-23m were 0.63 ± 0.75, 0.40 ± 0.57, 0.40 ± 0.59 and 0.87 ± 0.84, respectively. Mean 289 

and SD of Legumes consumption among children aged 6-23m, 6-8m, 9-11m and 12-23m 290 

were 1.69 ± 1.41, 0.58 ± 0.75, 1.47 ± 1.20 and 2.31 ± 1.44, respectively. Mean and SD of 291 

vegetables consumption among children aged 6-23m, 6-8m, 9-11m and 12-23m were 1.65 292 

± 1.66, 0.50 ± 1.03, 1.54 ± 1.52 and 2.20 ± 1.70, respectively. Mean and SD of Fruits 293 

consumption among children aged 6-23m, 6-8m, 9-11m and 12-23m were 2.07 ± 1.90, 294 

1.51 ± 1.91, 1.95 ± 1.70 and 2.37 ± 1.97, respectively. Mean and SD of Grains 295 
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consumption among children aged 6-23m, 6-8m, 9-11m and 12-23m were 16.01 ± 8.20, 296 

11.53 ± 6.38, 15.80 ± 8.32 and 18.01 ± 8.10, respectively 297 

Discussion 298 

Results of odds ratios and 95% confidence intervals of low MUAC, low WAZ, low WLZ 299 

and low LAZ among those who did not meet complementary feeding criteria are shown 300 

as below: Results of Table 9 showed there was no association between MUAC, WAZ and 301 

WLZ with MMF expect LAZ which had association with MMF. This means Compared 302 

children who meet MMF, children who not meet MMF, marginally significant more 303 

likely to have low weight for age and low weight for length and significantly more likely 304 

to have low length for age. 305 

Odds ratios and CI of (low MUAC, low WAZ, low WLZ and low LAZ) with 306 

MDD, which there is no association between MUAC and MDD but there is significant 307 

association between WAZ, WLZ, LAZ and MDD. This means Compared children who 308 

meet MDD, children who not meet MDD, significantly more likely to have low weight 309 

for age, low weight for length and low length for age. There is no association between 310 

MUAC and MAD too but there is association between WAZ, WLZ, LAZ and MAD 311 

which this means compared children who meet MAD, children who not meet MAD, 312 

significantly more likely to have low weight for age, low weight for length and low length 313 

for age. We were not found association between MUAC, WAZ, WLZ and LAZ with 314 

introduction of CF at six months old. This means there is no odds ratio for low MUAC, 315 

low WAZ, low WLZ and low LAZ because of children who not meet introduction of CF 316 

at six months old. 317 

According to our finding from Table 5 and 6 expect regarding the variable intitled 318 

introduction of complementary feeding at six-month-old, none of CF indicators (MMF, 319 

MDD and MAD) associated with MUAC. MUAC is one of the methods for finding 320 
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malnutrition children, which proper complementary feeding especially start CF at six 321 

months old of children may help to children for having good MUAC and prevent from 322 

malnutrition. So MUAC is very important and this part of study showed early or late start 323 

of complementary feeding may have effect on MUAC. Secondly all CF indicators 324 

(introduction of CF at six months old, MMF, MDD and MAD) associated with weight 325 

for age z-score (underweight) and all CF indicators associated with weight for length z-326 

score (wasting) too. It is logical which infants need to extra feeding after a long time (after 327 

six month) so should start CF on that time and when infants grow after six months need 328 

to eat different foods frequently, so if a child start CF on time and receive MMF and MDD 329 

it is acceptable and would prevent from underweight and wasting. So, this part of study 330 

showed for having good WAZ and WLZ should meet all complementary feeding 331 

indicators. Expect MMF none of CF indicators (introduction of CF at six months old, 332 

MDD and MAD) associated with length for age z-score (stunting). Trend of children 333 

growth is very fast so they need to more energy for growing better. If a child be hungry 334 

and miss energy intake frequently, it would be suffered to chronic malnutrition (stunting). 335 

So, MMF is important for a child’ growth and it would prevent from stunting. 336 

In the study result of Udoh and Amodu, there was a significant association (p<0.05) 337 

between introduction of CF at six months old with wasting, the MDD was significantly 338 

associated with underweight and similarly, MAD was significantly associated with 339 

underweight too. Also, this study showed significant association between stunting and 340 

MMF, MDD and MAD [17]. 341 

In Saaka et al. study (which conducted for explore the relationship between IYCF 342 

indicators and child growth indicators in rural northern Ghana) the main finding was that 343 

three of the WHO core IYCF indicators were not associated with mean length for age z-344 

score expect timely initiation of CF at 6 months and this study did not show any 345 
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association between MDD or MMF and stunting. All WHO core IYCF indicators 346 

(introduction of CF at six months old, MMF, MDD and MAD) were not associated with 347 

mean weight for height/length z-score. Saaka et al. study presented significant positive 348 

association between introduction of CF at six months old and higher height for age z-349 

score [18] but our study showed there is no association between introduction of CF at six 350 

months old and length for age z-score (stunting). In Ahmad et al. study there was no 351 

association on indicators of CF, namely MMF, MDD, MAD and timely introduction to 352 

CF with wasting, underweight and stunting [17]. Kimiywe et al. found that CF practices 353 

were significantly correlated with nutritional status, particularly MDD [19]. Korir JK’s 354 

study also found that low MAD significantly correlated with wasting [20]. So, we can say 355 

a child have appropriate complementary feeding when he/she was breastfeeding at the 356 

time of study, met minimum meal frequency in the past 24 hours, met minimum dietary 357 

diversity in the past 24 hour and complementary feeding were introduced at six-month-358 

old. As we discussed before most of previous studies found association between 359 

anthropometric measurements of children with complementary feeding indicators expect 360 

Ahmad et al’ study which found no association between anthropometric measurement of 361 

children with complementary feeding indicators. Like most studies, the result of this study 362 

confirmed most of hypotheses and found associations between anthropometric 363 

measurement and complementary feeding indicators. But we need to more studies for 364 

confirm these associations like systematic review or meta analyze.  365 

Result for odds ratios and 95% confidence intervals for low MUAC, low WAZ, 366 

low WLZ and low LAZ among food insecure subjects are shown in Table 8. This Table 367 

shows there is no association between MUAC and household food insecurity, but there is 368 

significant association between WAZ, WLZ and LAZ with household food insecurity. 369 

This means compared children who were food secure, children who were not food secure, 370 
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significantly more likely to have low Weight for age, low weight for length and low length 371 

for age. 372 

Result of Table 3 is shown association of household food security with 373 

complementary feeding indicators with p value. This result showed there was no 374 

association between food security (secure and total insecure) and MMF, but there are 375 

associations between food security and MDD and food security and MAD. There is no 376 

association between food security and introduction of CF at six months old too. This 377 

means better household food security help children for having better MDD and MAD. 378 

Table of 4 is shown association of food security and insecurity with their sup groups 379 

(Food insecure without hunger, food insecure with moderate hunger and food insecure 380 

with severe hunger) among CF indicators. This Table also had the same result with Table 381 

of 3 with different p-value. There is no association between household food security 382 

(secure and insecure with their subgroups) and MMF, but there are associations between 383 

household food security (secure and insecure with their subgroups) and MDD and food 384 

security (secure and insecure with their subgroups) and MAD and also there is no 385 

association between food security (secure and insecure with their subgroups)  and 386 

introduction of CF at six months old. The findings confirm that most of Kabul households 387 

live in insecurity situation as only 9.3% of the households in the study were food secure. 388 

Low level of household food secure may be because of bias: In Afghanistan some health 389 

services providers or NGOs had some services to malnutrition mother/children like giving 390 

malnutrition materials (RUTF, RUSF, sprinkle powder, grains and etc.) to malnutrition 391 

child/mother they thought food security questionnaires are belong to these materials and 392 

from other side when we had interview about food security questionnaire, some of them 393 

asked: You asked me these questions for financial or material helping? Or after this 394 

questionnaire you would give malnutrition material to me or my child? After asking these 395 



17 

 

questions by two or three persons, to solve this problem, I first explained to them that this 396 

questionnaire was not for any financial or material help, this is just a research for finding 397 

nutrition or complementary feeding problems of Kabul children. 398 

 Our study result showed there is no association between food insecurity and 399 

MMF and introduction of CF at six months old, but showed association between 400 

household food insecurity and MDD and MAD. We categorized MDD as met when 401 

children consumed 4 groups out of 7 food groups and MAD were good when children 402 

met both MMF and MDD. A child for having a good growth and prevent from 403 

underweight, wasting and stunting should follow CF practices guideline. So those 404 

children who live in food insecurity situation cannot receive MDD or MAD and risk of 405 

malnutrition is more between these children. Macharia et al. study showed similar result: 406 

infants living in food secure household were significantly more likely to achieve 407 

appropriate infant feeding practices than those in food insecure household. Infants living 408 

in food secure household were significantly associate with introduction of CF at six 409 

months old, MDD and MAD which compared with infants from food insecure household 410 

without MMF [21]. Two other studies conducted in rural Bangladesh reported similar 411 

finding. Saha et al. study showed better household food security status was associated 412 

with better infant feeding practices for children aged 6-12 months [22] and Owais et al. 413 

showed that the odds of receiving a minimally acceptable diet for infants in most food 414 

secure households was higher than for infants living in least food secure households [23].  415 

Result of Table 2 showed receive of all nutrients and food groups were sub optimal and 416 

lower than recommended amount which can have different reasons. In our study were 417 

many children who were completed their six months old or may more, but were did not 418 

start complementary feeding and receive of their nutrients and food groups from way of 419 

diet were zero which these zeros had effect on total mean and SD of nutrient and food 420 
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intake which this can be one of those reasons. The fruits of Afghanistan are seasonal, 421 

Fruits are cheap and more in their seasons and most of people can use from, but after end 422 

of their seasons fruits come from other countries which they are less and expensive 423 

because Afghanistan don’t have especial refrigerator for saving seasonal fruits, So 424 

because of that most of people can’t sue enough fruits and this study were done in season 425 

which fruits were less. This can be another reason for low level of nutrient and fruit intake. 426 

There is a high rate of illiteracy, poverty and food insecurity in the country which can 427 

affect people’s nutrient and food intake. Finally, there is no previously study which 428 

explored complementary feeding practices and dietary intake of infants and children aged 429 

6-23 months within the Afghanistan so, we need to do more researches to focus on 430 

nutrient intakes and its relationship with complementary feeding indicators and other 431 

variables.  432 

According to definition of complementary feeding indicators our result showed 433 

that all CF indicators (MDD, MAD, introduction of CF at start of sixth month, 434 

consumption of Iron or multivitamin supplementation and fortified feeding) in this study 435 

were sub-optimal and still low , without MMF and Exclusive Breast Feeding (EBF)  436 

which they are better than other but they are not completely good. Prevalence of 437 

complementary feeding practices in this study was similar with a study conducted by 438 

Ahmad et al. in Aceh, Indonesia. Result of Ahmad et al’ study was showed that 39% of 439 

children were exclusively breastfed, only 61% received prolonged breastfeeding and 50% 440 

received timely introduction CF. MMF, MDD and MAD were met by 74%, 50% and 40% 441 

of the children, respectively [17]. In a previous study from Muzi Na and et al. in 442 

Afghanistan which conducted for predictors of CF practices and were used from analysis 443 

of the 2015 demographic and health survey data, the prevalence of introduction of CF at 444 

six months old between 6-8m aged, MMF, MDD and MAD among children 6-8 months 445 
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were 56%, 55%, 23% and 18%, respectively [4]. Our study result showed better situation 446 

in part of CF indicators than study of Muzi Na and et al, surely this is result of health 447 

services and giving health education to people as we can see in community. Globally, 448 

64.5% of infants 6-8 months of age were received introduction of CF at six months old 449 

on 2017, and global rates of MMF, MDD and MAD were low at 50.3%, 28.2, and 15.9% 450 

respectively [1]. The present study finding was also higher than global and that reported 451 

by WHO found that less than one-fourth of the children aged 6-23 months in developing 452 

countries had good consumption quality [24] but they still remained under the optimal 453 

level. I should add, our study was designed in capital of Afghanistan which most of Kabul 454 

people may have better economic situation, better accessibility to health services and may 455 

have higher education level than people of other provinces and from other side our sample 456 

size was very small. So, these four reasons or perhaps more, may show high level of CF 457 

indicators in all Afghanistan. 458 

Limitations: 459 

Low rate cooperation of mothers for face to face interview was one of our limitation and 460 

for solving and decreasing it we were said to mothers which we would learn those 461 

mothers who have good cooperation, about proper children complementary feeding.    462 

We were had a female interviewer because of Afghanistan culture which some of mothers 463 

didn’t present for having interview with a male interviewer. 464 

Most of the mothers were illiterate and data collection was done by interview method. 465 

Start and opening late of Health facility or hospitals and early end and closing (daily 466 

limitation of time) which we called many times to responsible but we can’t solve this 467 

problem and because of this problem data collection were completed late. 468 

Small sample size and just limited to Kabul city 469 
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Conclusion  470 

As children have very fast growth in 6-23 months of their old, they need to having a good 471 

complementary feeding because complementary feeding period represents a window of 472 

opportunity for preventing all forms of malnutrition, including stunting, wasting, 473 

overweight and obesity. Our result found less than 50% of children are benefiting from 474 

MDD and MAD, beside this result showed very low consumption rate of fruits, 475 

vegetables and animal source foods. From other side most of the households live in food 476 

insecurity situation. Household food insecurity and weak complementary feeding make 477 

more prevalence of malnutrition. For prevent from these problems a long-term action plan 478 

is needed and should add these actions in to the plan: raising awareness and giving more 479 

nutrition education to mother, families, caregivers and health care worker, income 480 

generating activities to limit economic problems. Finally, we need to do more researches 481 

to have more accurate data or information that be comprehensive and covers the whole 482 

of Afghanistan on complementary feeding practices and its related factors.   483 
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Symbols and Abbreviations 497 

AFDHS: Afghanistan Demographic and 498 

Health survey 499 

ANC: Ante Natal Care 500 

AOR: Adjusted Odds Ratio   501 

BMI: Body Mass Index 502 

CF: Complementary Feeding 503 

CI: Confidence Interval 504 

Cm: Centimeter 505 

EBF: Exclusive Breast Feeding 506 

et al: et alia: and others 507 

Etc.: et Cetera 508 

FI: Food Insecurity 509 

g/d: Gram per Day 510 

IBM: International Business Machines 511 

Corporation  512 

Intro: Introduction of Complementary 513 

Feeding at six months 514 

IYCF: Infant and Young Child Feeding 515 

Kcal: Kilo Calorie 516 

Kg: Kilo gram 517 

LAZ: Length for Age Z-score 518 

LPG: Liquefied Petroleum Gaz 519 

M: month 520 

MAD: Minimum Acceptable Diet 521 

MAM: Moderate Acute Malnutrition 522 

MDD: Minimum Dietary Diversity 523 

Mg/d: Milligram per Day 524 

Min: Minute     525 

MMF: Minimum Meal Frequency 526 

MUAC: Mid Upper Arm 527 

Circumference 528 

NFHS: National Family Health Survey 529 

NGO: Non-governmental Organization 530 

Open Epi: A Web-based Epidemiologic 531 

and Statistical Calculator for Public 532 

Health  533 

OR: Odds Ratio 534 

PPS: Probability Proportionate to Size 535 

RE/d: Retinol Requirement per day 536 

RUSF: Ready to Use Supplementary 537 

Food 538 

RUTF: Ready to Use Therapeutic Food  539 

SAM: Severe Acute Malnutrition 540 

SD: Standard Division 541 

SFSA: Seasonal Food Security 542 

Assessment 543 

SPSS: Statistical Package for the Social 544 

Sciences  545 

TDHS: Tanzania Demographic and 546 

Health Survey 547 

Ug/d: Micro gram per Day 548 

UNICEF MIC: United Nations 549 

International Children’s Emergency 550 

Fund - Multiple Indicator Cluster 551 

Surveys 552 

USDA: United States Department of 553 

Agriculture 554 

v.2.0.4: Version 2.0.4 555 

WAZ: Weight for Age Z-score 556 

WHO: World Health Organization 557 

WLZ: Weight for Length Z-score 558 
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