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Abstract

Adequate nutrition during the first two years of life is crucial for the full development of human 
potential. Inadequate, early, or late introduction of complementary feeding has consequences in the 
short- and long-term. Complementary feeding depends largely on the knowledge of the caregiver 
who, in Latin American countries, is usually the mother. Objective: To create and validate an ins-
trument to measure knowledge about complementary feeding. Subjects and Method: Observational 
study in which 80 community mothers and 12 expert pediatricians participated. It was carried out in 
two stages, the creation of the instrument (following the 7 phases proposed by Sampieri) and the va-
lidation through the evaluation of the apparent validity, construct and content validity, internal con-
sistency, and intra-observer reliability. Results: A self-administered instrument was created that ini-
tially included 14 questions about maternal and caregiver’s knowledge. During the validation of the 

What do we know about the subject matter of this study?

Complementary feeding is a key element in the intellectual, phy-
sical, and emotional development of infants. The knowledge of 
mothers and caregivers is a determining factor in the feeding prac-
tices of the children under their care.

What does this study contribute to what is already known?

A rigorously constructed and validated instrument to measure 
knowledge in complementary feeding based on available guideli-
nes is presented. An instrument of high methodological quality was 
designed, which is expected to improve the guidelines available in 
the region.
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Introduction

The period between birth and two years of age is 
a critical time window for the promotion of optimal 
growth, health, and development1,2, where nutrition 
is essential for the full development of the potential 
of each human being3. Happy Breastfeeding is a glo-
bal public health recommendation, understood as the 
practice of Exclusive Breastfeeding (EBF) from birth to 
the sixth month of life and continuing thereafter with 
the gradual introduction of complementary foods up 
to 24 months in a process called Complementary Fee-
ding (CF). This stage of the child’s life is important sin-
ce, from the sixth month of life, the EBF does not cover 
the infant’s energy and micronutrient needs, therefore, 
it is necessary to provide appropriate complementary 
foods4-7. This process, considered as a continuum, does 
not constitute a replacement, interruption, or interfe-
rence with breastfeeding (BF)8.

An adequate introduction of CF supplements with 
micronutrients such as vitamins A, C, and D, fluorine, 
iron, iodine, and zinc, creates adequate eating habits. 
This stimulates the psycho-emotional development of 
the child since it is the stage of discovery and percep-
tion of flavors, colors, textures, and contact with new 
foods and objects. Thus, a new stage begins and there-
fore additional needs arise in the educational process 
with the family9.

Early and late introduction of CF has been asso-
ciated with short and long-term consequences. Early 
implementation of CF is associated with a significant 
increase in the prevalence of overweight, obesity10-13, 
and respiratory disease14. In addition, it may lead to 
kidney damage due to solute overload in an immature 
organ15 or the development of anemia16. On the other 
hand, the late start of the introduction of calories and 
nutrients, especially iron and zinc, could lead to un-
dernutrition16,17, which, in the long term, could affect 
intellectual performance, produce general health alte-
rations during adolescence and adulthood, as well as 
problems in work performance18.

In Colombia, the National Survey of the Nutritio-
nal Situation of Colombia conducted in 2010 (ENSIN 

2010), highlighted the magnitude of the problem by 
reporting that the introduction of complementary 
foods to breast milk occurs early (1.8 months), which 
interferes with the EBF, in addition to the fact that the 
quality of the diet is especially deficient in children bet-
ween 6 and 8 months and the consumption of fruits 
and vegetables is not common19.

The same survey, conducted in 2015 (ENSIN 2015), 
showed that acute malnutrition reached 2.3% and that 
41% of children aged between 6 and 23 months have 
a minimum acceptable diet, but with a deficient fre-
quency and variety of foods20. On the other hand, the 
department of Cauca, in the southwest of Colombia, is 
part of the regions with unsafe nutritional and food of 
the country21, presenting a delay in the infantile growth 
that surpasses 20%, classifying internationally this as a 
median prevalence19.

In addition, the adequacy of CF with time, suffi-
ciency, safety, and adaptation also depends on the 
availability of varied foods in the household and the 
knowledge and feeding practices of the family and ca-
regivers, who, generally in Latin America and Colom-
bia, are the mothers (22). The degree of knowledge 
and maternal practices about CF depends on cultural 
factors and recommendations made by people close to 
them and health professionals23. The lack of basic nu-
tritional knowledge and some misconceptions lead to 
at least 50% of the mothers having inadequate feeding 
practices9.

In a literature review, conducted for this research, 
we found that Latin American mothers have adequa-
te knowledge about BF, however, knowledge about 
CF was deficient24. This knowledge was also evaluated 
by instruments that were incompletely validated and 
did not include the domains of the CF established by 
the World Health Organization (WHO)1 and the Pan 
American Health Organization (PAHO)16. The objec-
tive of this study was to construct and validate a tool 
to measure maternal and caregiver knowledge about 
CF. An instrument like this, in addition to allowing for 
adequate measurement of CF knowledge, will provide 
a firm foundation for intervention in those popula-
tions that require it.

Complementary feeding - M. Sierra-Zúñiga et al

construct, 3 domains were identified and four questions were eliminated. In the content validation, 
10 questions of the final instrument scored higher than 9 (on a scale of 0-10) in the characteristics of 
quality, vocabulary, relevance, and topicality. The global internal consistency of the instrument was 
moderate (Cronbach’s alpha: 0.64) and the intra-observer reliability was acceptable (k: 0.21-0.40) 
for 80% of its items. Conclusions: the first self-administered instrument validated in the region to 
measure the knowledge of mothers and caregivers about complementary feeding is presented. It will 
allow to design and develop strategies in relation to maternal and caregiver’s knowledge of comple-
mentary feeding.
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Subjects and Method

Type of study
Observational study in which a self-administered 

survey was constructed and validated. The construc-
tion stage was based on the seven phases proposed by 
Hernández Sampieri25,26 which are: fundamental rede-
finitions, literature-focused review, identification of 
domains and variables to be measured, key decision 
making, construction, pilot test, and creation of the fi-
nal version. In the validation stage, psychometric pro-
perties were measured in order to assess its validity and 
reliability.

Population and sample
It was formed by community mothers, techni-

cal leaders in preschool education from the Kinder-
gartens of the Colombian Family Welfare Institute 
(ICBF), from the Red Interinstitucional y Comunita-
ria para la Promoción del Buen Trato en la Infancia 
in Popayán-Cauca, Rico Buen Trato, who accepted 
to participate by signing the informed consent. The 
sample size of the target population was defined as 80 
participants, that is, 5 participants for each question 
of knowledge of the instrument, which is in line with 
the recommendations in the literature27,28. In addi-
tion, it should be mention that before applying the 
instrument, we carried out a pilot test with 40 ICBF 
community mothers, linked to a different kinder-
garten than those who participated in the validation 
stage. Finally, of the 80 mothers comprising the vali-
dation sample, 57 were selected for the second mea-
surement, which evaluated possible intra-observer 
variations, known as “test-retest”.

Data collection, study conduct, and statistical 
analysis

•	 Validity
1.	 Apparent or logical validity: 12 doctors specialized 

in pediatrics participated, aged between 32 and 
64; with 2 to 30 years of professional experien-
ce; and 2 of them with a subspecialty in pedia-
tric cardiology and pediatric intensive care, from 
Popayán, Pasto, and Cali, Colombia. Due to their 
proximity to the city of the investigated group, 
they have a greater linguistic relevance towards 
the target population. In addition, the 80 com-
munity mothers included in the study were asked 
if they considered that the instrument measured 
knowledge about CF, as suggested in the litera-
ture29,31, through the question “¿Do you consider 
that this instrument measures knowledge about 
complementary feeding?”.

2.	 Content validity: The 12 pediatric specialists were 
asked online if they considered that the domains 
and questions included in the instrument repre-
sented the concept of CF comprehensively29,31. The 
group of pediatricians who participated in this 
process determined for each question that 1) if the 
vocabulary was appropriate and 2) if the question 
was clear, relevant, and current, and then they sco-
red on a scale of 0 to 10. It was established that 
if, among the evaluators, the questions that scored 
less than 6 on average, they will be reviewed by the 
research group. The degree of agreement among 
the experts was evaluated for each item using the 
Intraclass Correlation Coefficient (ICC) consi-
dering it as bad or null (ICC < 0.20), mediocre 
(ICC = 0.21-0.40), moderate (ICC = 0.41-0.60), 
good (ICC = 0.61-0.80) or very good (ICC = 0.81-
1.00)31-33.

3.	 Criterion validity: Since this type of validity as-
sumes the existence of a gold standard29,34, its as-
sessment was not carried out due to the inexistence 
of a standard for evaluating knowledge in CF24.

4.	 Construct validity: Through the Exploratory Factor 
Analysis (EFA), we evaluated the construct validi-
ty, which allows establishing if the CF construct is 
a single one or if there is a structure of domains or 
factors within it35. Using the Kaiser-Meyer-Olkin 
(KMO) test, we evaluated the collinearity assump-
tion, which indicates if the EFA is adequate for eva-
luating construct validity.

•	 Reliability
1.	 Internal consistency: Once the factors were identi-

fied, the internal consistency of the instrument was 
evaluated using Cronbach’s alpha36. The results 
were presented for the items regarding the global 
score (item-total correlation) and the items of each 
domain (item-subscale correlation), considering 
acceptable those values of Cronbach’s alpha ≥ 0.6 
and good consistency the values ≥ 0.729-31.

2.	 Intra-observer reliability or temporal stability: It 
was evaluated by comparing the responses recor-
ded by 57 of the 80 participants. The instrument 
was completed in writing at two different times, 15 
days apart from each other. On both occasions, it 
was carried out in an auditorium. For its analysis, 
Cohen’s Kappa coefficient was used29, which was 
interpreted through the scale proposed by Landis 
and Koch that classified the strength of the con-
cordance in six levels: poor (< 0.01), slight (0.01-
0.20), acceptable (0.21-0.40), moderate (0.41-
0.60), considerable (0.61-0.80), and almost perfect 
(0.81-1)38. Since the instrument was a self-admi-
nistered survey, there was no interobserver reliabi-
lity assessment29.

Complementary feeding - M. Sierra-Zúñiga et al
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For all analyses, a 95% confidence interval, 5% 
alpha error, and p < 0.05 value were established. The 
analyses were performed in SPSS 22.0 and R Statistics 
software.

Ethical considerations
According to resolution number 008430 of 1993, 

of the Colombian Ministry of Health, this study was 
considered with no risk. It was approved by the Ethics 
Committee of the San José University Hospital of the 
City of Popayán, Colombia (Approval Act number 007 
of July 28, 2016).

Results

The following are the results of the construction 
process of the proposed instrument according to the 
stages of Hernández Sampieri.

Stage I - Development and Construction
1.	 Phase I, fundamental redefinitions: Through pe-

riodic meetings, the research group reviewed the 
objectives of the study, the information to be co-
llected with the instrument, and the population to 
which it would be directed.

2.	 Phase II, literature-focused review: Structured 
search that included original and complete stu-
dies that evaluated maternal knowledge of CF 
in Latin America (24). Search time was from 
January 2001 to June 2016. The databases used 
were MEDLINE (Pubmed), ScienDirect, EBS-
CO, LILACS, and Cochrane Library, with the 
keywords nutrition, complementary feeding, child, 
weaning, knowledge, and in Spanish nutrición, 
alimentación complementaria, niños, destete, co-
nocimiento, Latinoamérica. The search results 
showed 20 studies, 12 of them had a measure-
ment instrument24.

3.	 Phase III, identification of domains and variables to 
be measured: The review of these studies allowed 
us to start the structuring of the instrument, 
which is made up of two large domains according 
to WHO guidelines1,16. The first one was sociode-
mographic variables (age, origin, marital status, 
schooling, affiliation with the Colombian health 
system, number of children, prenatal controls in 
the last pregnancy, orientation received on BF 
and CF); and the second one was knowledge in 
CF (definition, start and end time, frequency, 
type of food, use of nutritional supplements, con-
sistency, system and form of feeding, place, quan-
tity, and benefits).

4.	 Phase IV, key decision making: A tool with 16 
questions on CF was created. In reviewing the 
last update by the European Society for Pediatric 
Gastroenterology, Hepatology, and Nutrition (ES-
PGHAN) on the topic, two questions on the type 
of foods that should be started based on the age of 
the infant were removed38.

5.	 Phase V, construction: 24 questions, 10 on basic 
data and 14 on CF. The second group included an 
initial statement with a correct answer and four bi-
nary type distractors (correct versus incorrect, or 
do not know).

6.	 Phase VI, pilot test: A self-administered survey on 
paper was applied to 40 participants in an audito-
rium. The average time was 19 minutes (range 16-
24). Also, the participants were asked regarding the 
simplicity, amenability of the format, concision, 
and clarity of the questions, identifying the need to 
make some modifications (Appendix 1).

7.	 Phase VII, final version: A style review was ca-
rried out by an external expert, who suggested 
adjustments in relation to the use of words that 
would allow the inclusion of both sexes, the use 
of short and clear sentences, and the general or-
ganization of the form of the instrument. Finally, 
the instrument consisted of the title, objective, 
instructions, questions, and acknowledgment 
(Appendix 2).

Stage II - Validation
In this stage of the process, a total of 80 community 

mothers and 12 pediatricians participated in the con-
tent validation process. The average age of the partici-
pants was 43 ± 12.5 years (range 19-74). The median 
number of children was 2 (range 0-8). Participants re-
ported a median attendance at prenatal controls in the 
last pregnancy of 8 visits (range 0- 9). Table 1 shows 
other sociodemographic characteristics.

Stage IIA - Validity
1.	 Apparent and content validity: All participants sta-

ted that the instrument allowed them to measure 
the knowledge of mothers and caregivers about 
CF. The mean scores assigned by the pediatric ex-
perts to each question regarding the characteris-
tics of interest, remained above 9.0 for most va-
riables, except for the clarity of the question about 
the definition of CF, which obtained a mean score 
of 8.3 (Table 2). In no case were mean scores less 
than 6.

2.	 Construct validity: The EFA started with the 
analysis of the correlation matrix between all the 
questions. Four questions presented linear corre-

Complementary feeding - M. Sierra-Zúñiga et al
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lations lower than 0.3 and were therefore elimi-
nated. These questions were 1) Number of times 
per day that the child should eat other foods than 
milk, 2) Food group with which complementary 
feeding should be initiated, 3) Age at which the 
child can eat food consumed by the family, and 
4) Benefits of CF.

	 With the remaining 10 questions, we performed 
again an EFA and found a regular correlation 
between pairs of variables (KMO = 0.674) and a 
significant linear correlation between variables 
(χ2 = 137; p < 0.0001) leading to performing the 
EFA. Four intrinsic factors were identified. One of 
them was removed because it contained only one 
question and the analysis was forced to extract 
only three factors that explained 54.8% of the total 
variance. Table 3 shows the results of the rotating 
components of the EFA.

Stage IIB - Reliability
1.	 Internal consistency: The global Cronbach’s alpha 

for all 10 items of the instrument was 0.60, which 
indicated moderate reliability, fluctuating between 
0.48 and 0.64 among the factors identified by EFA 
(Table 3).

2.	 Intra-observer reliability: The application 15 days 
after the first application (test-retest) showed ac-
ceptable agreement (k: 0.21-0.40) for 80% of the 
instrument items (p < 0.05). Table 4 shows the re-
sults.

Complementary feeding - M. Sierra-Zúñiga et al

Table 1. Sociodemographic characteristics of the participating 
mothers

Variable N %

Area of origin

Rural 68 85

Urban 12 15

Civil status

Single 27 33.8

Married 21 26.3

Consensual union 24 30.0

Separated/Divorcied 4 5.0

Widowed 4 5.0

Scolarship

Primary 1 1.3

Secondary 6 7.5

Téchnique 69 86.3

University 4 5.0

Affiliation to the health system

Contributive 73 91.3

Subsidized 6 7.5

Special regime 1 1.3

Guidance about breastfeeding

Yes 62 77.5

No 18 22.5

Person who gave you information about CF 

Health care provider 50 62.5

Family 21 26.2

None of the above 9 11.2

CF: Complementary feeding.

Table 2. Content validation by pediatric experts. Average scores assigned to the questions by characteristic explored

Questions Vocabulary Clarity Relevance Current

1 Definition of complementary feeding 9.0   8.3   9.5   9.0

2 Child's age until which breast milk should be given as the only food 9.7   9.7   9.7   9.6

3 Nutritional or multivitamin supplements should be given 9.8 10.0 10.0   9.9

4 Consistency of the child's food, according to his months of age 9.5   9.2   9.9   9.2

5 Adequate system to supply food different than breast milk 9.8   9.8 10.0 10.0

6 Place where food should be given to the child 9.8   9.8 10.0   9.8

7 Foods to prevent the child from developing anemia 9.8   9.9 10.0   9.9

8 Age to end complementary feeding 9.7   9.8   9.8   9.7

9 Proper way for supplying complementary foods 9.8   9.6   9.9   9.4

10 Amount of complementary foods to be supplied at 12 months 9.8   9.3   9.8   9.9

Total averages 9.7   9.5   9.8   9.6

*Intraclass correlation coefficient (ICC) by category: Vocabulary = 0.568 CI 95% [0.031-0.873]; Clarity = 0.855 CI 95% [0.674-0.957];  
Relevance = 0.347 CI 95% [-0.466-0.808]; Current = 0.588 CI 95% [0.74-0.879].
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Table 3. Rotated matrix of the factors found by Exploratory Factor Analysis and Cronbach's Alpha of each factor

  Component

1 2 3

Generalities of the CF. Cronbach's alpha = 0.64

Child's age until which breast milk should be given as the only food 0.732 -0.415

Consistency of the child's food, according to his months of age 0.715

Adequate system to supply food different than breast milk 0.624

Nutritional or multivitamin supplements should be given 0.611

Times to manage CF. Cronbach's alpha = 0.48

Amount of complementary foods to be supplied at 12 months 0.694

Age to end complementary feeding 0.657

Definition of complementary feeding 0.654

Form and place CF. Cronbach's alpha = 0.51

Proper way for supplying complementary foods 0.893

Place where food should be given to the child 0.523 0.603

Foods to prevent the child from developing anemia 0.470 0.413

CF: Complementary feeding

Discussion

This research allowed the construction of the first 
instrument created and validated in Southwestern 
Colombia, which measures mothers’ and caregivers’ 
knowledge about CF adapted to the context of the re-
gion in which we worked. The process for its valida-
tion was carried out with a high methodological rigor, 
according to the requirements on validation methods.

This study was initiated with a thorough bibliogra-
phic review, which allowed establishing domains and 
variables for the construction of the instrument, using 

the most recent updates of the world literature on 
CF1,16,38. This provides solidity in terms of the selection 
of contents that were incorporated in the construction 
of this instrument.

This could explain the high score the content va-
lidation obtained. Thus, the mean of the scores assig-
ned by the pediatricians, who act as experts, gave each 
question an evaluation above 9 in most of the varia-
bles, in addition to showing a degree of agreement 
from moderate to very good, in the scores assigned to 
each question.

On the other hand, satisfactory validity and tests for 

Complementary feeding - M. Sierra-Zúñiga et al

Table 4. Cohen's Kappa in the concordance analysis “test retest analysis”

Question Kappa coefficient Agreement strength P value CI 95%

  1 0.3386 A 0.01* 0.0808 – 0.5965

  2 0.5371 M < 0.01* 0.2603 – 0.8138

  3 0.2899 A < 0.01* 0.0377 – 0.5422

  4 0.2400 A 0.33 -0.0142 – 0.4942

  5 0.2845 A 0.015 -0.0707 – 0.6397

  6 0.3049 A 0.01* -0.1873 – 0.7971

  7 0.4031 A 0.01* 0.1716 – 0.6347

  8 0.3080 A 0.01* 0.1179 – 0.4982

  9 0.1831 S 0.11 -0.0583 – 0.4245

10 0.3558 A < 0.01* 0.1793 – 0.5322

*Statistically significant. Agreement: P = poor, S = slight, A = acceptable, M = moderate.
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construct validity indicate that the instrument measu-
res mothers’ and caregivers’ knowledge of CF and is 
therefore considered suitable for use in future research.

Given that the results are acceptable in reliability, 
measured by internal consistency, and intra-observer 
reliability, this indicates that the instrument could be 
improved in the future. However, it is important to 
point out that in studies that evaluate knowledge, the 
evaluation of intra-observer reliability may be affected 
by progressive learning, not necessarily by some type of 
training in the subject matter of interest, which could 
have occurred in this study39,40.

In addition to the above, it is worth mentioning 
that, the result of the EFA allowed to eliminate ques-
tions that could be irrelevant or that would contribute 
little to the measurement of CF. This improved inter-
nal consistency, but could have affected the construct 
validity of the instrument (reflected in 54.8% of the 
total variance explained). These situations represent 
an opportunity for future research, where aspects that 
could improve the internal consistency and structure 
of the tool could be explored41.

Although the instrument generated by this re-
search could be improved, it is a relevant enhancement 
to have a tool that allows measuring the knowledge of 
the caregivers about CF objectively. This will make re-
search in this field more valid than current research. 
Combined with the afore mentioned, the information 
collected with this instrument will allow for more ca-
reful interventions at the primary health level, in this 
crucial stage of child feeding.

In addition, it is important to highlight that there 
is little literature on the subject in Latin America and 
the primary studies carried out in Peru and Ecuador, 
which address the evaluation of knowledge about CF 
in mothers and/or caregivers, present deficiencies in 
terms of validation of the instrument used for mea-
surement24. Also, studies conducted in the Colom-
bian population describe practices related to CF and 
knowledge about BF, but there were no studies that 
measured knowledge about CF24. This could be due to 
the absence of an instrument capable and suitable to 
perform such measurement.

On the other hand, it should be considered that the 
Latin American population in general and the Colom-
bian population in particular, presents cultural and 
geographic heterogeneity, which leads to variability in 
terms of food. Consequently, it is recommended to be 
careful in using the instrument created in this study 

without a prior review and total or partial validation if 
necessary, especially in Colombian regions such as the 
Caribbean, Andean, Amazon, Orinoco, Pacific, and Is-
land ones.

Finally, the created instrument has the possibility of 
becoming a tool suitable for measuring the knowled-
ge of mothers and caregivers about CF. The use of 
this questionnaire will allow for the identification of 
groups of mothers and caregivers that need support in 
terms of CF, as well as for conducting potential public 
health interventions aimed at improving the knowled-
ge about CF in the community and those directly in-
volved in infant feeding.

In conclusion, this instrument presents satisfactory 
validity, moderate internal consistency, and acceptable 
reliability. Given the lack of a similar instrument, it is 
suitable for objectively measuring the knowledge of CF 
of mothers and caregivers of infants.
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Appendix 1. Validation of an instrument to measure knowledge in CF. Changes made to the  
instrument after pilot test

• At identification section, question number 1 must be removed, which request to write the name and date of 
birth, only the option that requests the age will be preserved.

• In question number 8, regarding the number of prenatal controls, the respondents must provide numerical 
answers and if they haven’t had prenatal controls, write the number zero.

• Question number 11, regarding who provides information on complementary feeding, the response options 
will be more general: 

A. Family.
B. Through a health entity.
C. Through some technological information system.

• Regarding the section that evaluates maternal knowledge, question number 15 was condensed as follows: With 
which food group should complementary feeding be started? Choose only one answer.

• Question number 19, which refers to the initiation of multivitamin and nutritional supplements, the answer 
option C "Only to children indicated by the pediatric" should be changed to the answer option "Only to children 
indicated by the doctor"

• Question number 26, regarding the appropriate way to provide complementary foods, the answer options were 
modified due to problems in the writing, remaining as follows: Allow him/her to eat alone and experiment with 
various combinations and flavors. Give him/her all the food in an assisted way since they are not able to make 
it themselves. Give him/her prizes and games to eat. Does not know.
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Appendix 2. Validation of an instrument to measure knowledge in CF. Instrument for measurement knowledge  
in complementary feeding in its original language version (Spanish)
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