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Abstract

Child eating and caregiver feeding behaviours are critical determinants of food intake,

but they are poorly characterized in undernourished children. We aimed to describe

how appetite, food refusal and force-feeding vary between undernourished and

healthy children aged 6–24 months in Nairobi and identify potential variables for use

in a child eating behaviour scale for international use. This cross-sectional study was

conducted in seven clinics in low-income areas of Nairobi. Healthy and undernour-

ished children were quota sampled to recruit equal numbers of undernourished chil-

dren (weight for age [WAZ] or weight for length [WLZ] Z scores ≤2SD) and healthy

children (WAZ > 2SD). Using a structured interview schedule, questions reflecting

child appetite, food refusal and caregiver feeding behaviours were rated using a

5-point scale. Food refusal and force-feeding variables were then combined to form

scores and categorized into low, medium and high. In total, 407 child–caregiver pairs,

aged median [interquartile range] 9.98 months [8.7 to 14.1], were recruited of whom

55% were undernourished. Undernourished children were less likely to ‘love food’

(undernourished 78%; healthy 90% p = < 0.001) and more likely to have high food

refusal (18% vs. 3.3% p = <0.001), while their caregivers were more likely to use high

force-feeding (28% vs. 16% p = 0.03). Undernourished children in low-income areas

in Nairobi are harder to feed than healthy children, and force-feeding is used widely.

A range of discriminating variables could be used to measure child eating behaviour

and assess the impact of interventions.
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appetite, children, force-feeding, infant and young child feeding (IYCF), Kenya, malnutrition,
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1 | INTRODUCTION

Eating behaviour is ‘the essential link between energy needs and

energy intake’ because a child must eat in order to grow and thrive

(Parkinson & Drewett, 2001). It has long been recognized that children

with severe acute malnutrition (SAM) are often anorexic, but this is

assumed to be a consequence of their nutritional state as appetite

usually returns as refeeding proceeds (World Health Organization

[WHO], 1999). In contrast, moderate acute malnutrition (MAM) is

assumed to reflect insufficient food availability or diversity, and most
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treatment and prevention interventions have relied on the provision

of fortified supplementary food (WHO, 2012). However, these have

generally, shown only modest effects (Lazzerini, Rubert, &

Pani, 2013), which is often attributed to noncompliance by families

(Maleta et al., 2004), rather than the possibility that poor child appe-

tite may influence child intake and in turn compliance (Lazzerini

et al., 2013; Maleta et al., 2004).

There has been little research into how infants and young chil-

dren eat in low- and middle-income countries (LMICs), especially

those with undernutrition, or how their caregivers respond to their

eating behaviour (Abebe, Haki, & Baye, 2017; Moore, Akhter, &

Aboud, 2006). Research in more affluent settings has found that

infants with weight faltering, a form of MAM, have lower appetite and

higher food aversion, suggesting that food refusal may also be a factor

in the causation of undernutrition (Wright, Parkinson, &

Drewett, 2006). The word ‘appetite’ means different things at differ-

ent ages (Wright et al., 2006) and tends not to have an equivalent

term in languages other than English, but other descriptions have

been found to correlate with weight gain (Wright, Cox, & Le

Couteur, 2011).

Therefore, we aimed to use a range of child and caregiver behav-

iours to create scores to identify low appetite, food refusal and force-

feeding in children aged 6–24 months in Nairobi and then test the

extent to which these behaviours are associated with undernutrition.

2 | METHODS

2.1 | Study design and setting

This cross-sectional study was conducted in seven of the 80 health

facilities, which offer child welfare services and outpatient treatment

for undernutrition in Nairobi. All were located in or on the periphery

of major slums, where undernutrition remains a major public health

problem, (Abuya, Ciera, & Kimani-Murage, 2012; Kimani-Murage

et al., 2015). Five facilities, Mbagathi District Hospital, Kayole II Sub

County Hospital, Makadara, Embakasi and Mukuru kwa Njenga Health

Centre, were government run and two, Ruben Medical Clinic, Soweto

PhC clinic, were faith-based.

2.2 | Sampling, inclusion and exclusion criteria

Children aged 6–24 months were quota sampled based on the sever-

ity of their nutritional status and whether they had started treatment

with ready to use therapeutic foods. Undernourished children were

eligible if they had weight for age (WAZ) or weight for length (WLZ)

Z scores ≤ − 2SD. Any child with WAZ and or WLZ < −3SD was

defined as SAM, with the remainder defined as MAM. Severely stu-

nted children (<−3SD LAZ) and wasted (<−3SD WLZ) and moderately

stunted (LAZ between −2SD and −3SD) children were classified as

undernourished, as captured with a low WAZ. However, children who

had low height (<−2SD LAZ) but higher weight (WAZ > −2SD) were

classified as healthy. Children were excluded if they either had medi-

cal complications such as edema (n = 2), other medical conditions such

as congenital heart disease (n = 1) or cleft lip and palate (n = 1). Under-

nourished children were recruited between February and July 2015,

with an aim to include 150 children each with moderate versus severe

undernutrition and 150 on treatment and 150 not on treatment. All

eligible children identified in each heath facility were included until

the quota for their subgroup was fulfilled.

The healthy children were recruited in a second round of data col-

lection between July and August 2016 and were eligible if they had

WAZ > −2 SD, using gender specific WHO growth charts. Healthy

children were to be excluded if they had medical conditions, which

required specialized care, but this did not arise in practice.

2.3 | Research tools

Questions used to assess eating and feeding behaviours were devel-

oped, drawing on questions used in the Gateshead Millennium Study

(GMS), a UK cohort study (Wright et al., 2006) supplemented by rele-

vant questions from the Child Eating Behaviour Questionnaire

(Wardle, Guthrie, Sanderson, & Rapoport, 2001) as well as behaviours

observed during preliminary meal observations in low-income areas in

Nairobi (Mutoro, Garcia, & Wright, 2019).

Descriptions of all the items tested are shown in Tables S1–S4.

Eating behaviour was assessed using nine variables, three hypothe-

sized to relate to appetite and avidity and six to food refusal. The vari-

ables easy to feed, loves food and easily satisfied were used to assess

appetite because we hypothesized that a child who is easy to feed

and loves food is likely to have good appetite. The food refusal vari-

ables, spits out food, turns head away and holds food in mouth were

selected because they have previously been shown to be associated

with failure to thrive (Wilensky et al., 1996) and with slow weight gain

Key messages

• Undernourished children were half as likely to ‘love food’

and six times more likely to have high food refusal, than

healthy children. This is likely to have a negative impact

on the treatment of undernutrition. A better understand-

ing of the causes of food refusal is therefore required in

order to effectively address this problem.

• Force-feeding was used by around half of mothers, even

where the child was well nourished. There is therefore a

need for behaviour change interventions, which promote

responsive feeding among caregivers.

• Better measures of child eating and caregiver feeding

behaviour are required in low- and middle-income

countries.
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in the GMS (Wright et al., 2006). Other refusal variables were

included based on meal observations carried out by our group in simi-

lar settings in Nairobi (Mutoro et al., 2019).

Caregiver behaviour during meals was assessed using eight

behaviours, of which four represented coercion or force-feeding. The

force-feeding behaviours were selected based on meal observations

in Kenya. Laissez faire feeding is relatively common LMICs

(Dettwyler, 1989; Moore et al., 2006); to assess this, caregivers were

asked how often they left their child alone when they refused to eat.

There were also two questions about stress and anxiety related to

feeding taken from the GMS (Wright et al., 2006) and two about

whether children fed themselves during meals and snacks. Self-

feeding was assessed because studies show that self-feeding is associ-

ated with increased food acceptance (Moore et al., 2006).

These were used to construct a structured interview schedule

to be administered in Swahili, after forward and back translation to

ensure accurate translation. All responses were coded using a

5-point Likert scale, which ranged from 1 (all the time) to 5 (not at

all). Data were collected by the researcher and five trained

research assistants. Interviews lasted between 20 and 30 min and

where possible were carried out in secluded areas of the health

centres.

2.4 | Anthropometry

The research team aimed to take all anthropometric measurements

themselves using standardized equipment, but because of lack of

space in the health facilities, in most cases, the anthropometric

equipment available at the health facilities were used, but the

research team assisted in taking measurements to standardize the

techniques used (Lohman, Roache, & Martorell, 1992;

WHO, 2008). Weight was measured using a digital weighing scale

(SECA 385 digital weighing Scale III) to the nearest 0.1 kg where

possible. Supine length was measured to the nearest 0.1 cm using

a portable Rollameter (Raven Equipment Ltd., Dunmow, UK) or a

UNICEF length board. Mid-upper arm circumference (MUAC) was

measured using MUAC tapes (S0145620 MUAC, Child 11.5 Red/-

PAC-50) placed on the left arm at the midpoint between the

elbow and shoulder recorded to nearest 0.1 cm.

2.5 | Sample size

We planned to examine a wider range of novel behavioural and

dietary variables between three subgroups and findings from pre-

liminary meal observations suggested large differences in interest

in food between healthy and undernourished children and in the

proportion becoming upset during meals (Mutoro et al., 2019). We

therefore aimed for a sample size sufficient (80% power, alpha

0.05) to detect a prevalence of 15% for any behaviour in one

group compared with 30% in another (relative risk = 2). This

required 150 subjects in each of the three subgroups.

2.6 | Analysis

Analyses were conducted using Statistical Package for the Social Sci-

ence (SPSS) IBM Corp. Released 2010 Version 19.0. Armonk, NY: IBM

Corp and Epiinfo 7.1.5.2 Statcalc. Weight and length measurements

were converted into Z scores using the WHO Anthro software version

3.2.2. Children were further classified as wasted, stunted, wasted and

stunted if they had WLZ or LAZ ≤ −2SD or WLZ and LAZ ≤ −2SD,

respectively. Spearman's (nonparametric) correlations were used to

assess the strength and direction of interrelationships between indi-

vidual child and caregiver variables and with WAZ scores, as a com-

posite summary of the degree of stunting and/or wasting. Cronbach's

alpha was used to assess internal consistency of variables. Variables,

which showed reasonable consistency were then combined to create

scores, a method used in previous studies (Bentley, Stallings,

Fukumoto, & Elder, 1991, Gittelsohn et al., 1998, Wright et al., 2006).

Where individual variables were used, the 5-point Likert scale was

recoded into three categories: (a) all or most of the time (1 & 2);

(b) sometimes (3); and, (c) rarely or never (4 & 5).

Food refusal and force-feeding scores were created by first sub-

tracting each variable in the score with six to get an inverted value

where by high scores reflected high frequency of occurrence. The

mean of food refusal and force-feeding variables was then calculated.

Indices were used to assess the degree of interest in food, food

refusal, force-feeding and maternal anxiety. This was based on the

assumption that children and caregivers were likely to experience

these behaviours at one point during meals, but only the frequency of

occurrence and the number of behaviours during meals are a likely

indicator of extreme behaviour (Dettwyler, 1989). The mean of

behaviours was then used to create categories reflecting high, moder-

ate and low occurrence.

Logistic regression was used to test the association between eat-

ing and feeding behaviour indices and nutritional status (healthy

vs. undernourished). All children were included in descriptive analysis,

but when creating scores, children with missing data were excluded.

2.7 | Ethical considerations

Ethics approval for the study was obtained from the University of

Glasgow Ethics review committee (200140057), University of Nairobi

and Kenyatta National Hospital Ethics Review committee

(P651/11/2014) and the National Council for Science, Technology

and Innovation (NACOSTI/P/15/9164/5185). Access to health facili-

ties was granted by the Nairobi county and subcounty health offices.

3 | RESULTS

In total, 450 caregivers were approached for interviews, 415 were

interviewed, but only 407 were included in the analysis (Figure 1). We

were able to recruit 182 healthy children, but only 135 (23%) MAM

and 90 (22%) SAM children. Child and caregiver characteristics and
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the growth data of the children are presented in Table 1. Within the

undernourished children, 69% (155) were wasted (WLZ < −2SD), 28%

(114) were stunted and 24% (55) had MUAC <11.5 cm and only 20%

(46) had MUAC above 12.5 cm. Over half of the caregivers reported

encouraging children during meals. Reported child self-feeding was

not common: only 4% children were reported to feed themselves dur-

ing main meals and 33% during snacks. Healthy (39%) and older (57%)

children were more likely to feed themselves snacks than undernour-

ished (28%; p = 0.013) and young children (16%; p < 0.001). Com-

pared with children who fed themselves snacks, children who did not

were two times more likely to be undernourished, odds ratio [95%

confidence interval] 2.23[1.36, 3.67; p = 0.002]. This association

remained significant after adjusting for child age. However, no associ-

ation between nutritional status, child age and self-feeding of meals

was observed.

The occurrence of individual child eating and caregiver feeding

behaviours and their intercorrelations are presented in Tables S1–S4.

Two of the three hypothesized appetite variables (‘easy to feed’ and

‘easily satisfied’) showed weak and inconsistent correlations with each

other and with WAZ, so ‘loves food’ was used as a single appetite-

related variable, as it was correlated with weight gain and had face

validity. The five food refusal variables, turns away from food, spits

out food, cries during meals, holds food in mouth and pushes food

away, were all significantly intercorrelated (internal consistency,

Cronbach alpha =0.72) and significantly correlated with WAZ

(Table S2). The inverted mean of these five variables was thus used to

form a food refusal score (Table 3). The maternal feeding behaviours

on the whole showed weak intercorrelation, but three force-feeding

variables (restrains child, pours food in child's mouth and forces mouth

open) were moderately and significantly intercorrelated and two of

these (restrains child and forces mouth open) were significantly

inversely related to WAZ. The inverted mean of these three variables

was thus used to form a force-feeding score (see Table 3). The two

maternal stress/anxiety variables, worries child not eating enough and

finds feeding stressful, were moderately correlated with each other

and both significantly inversely correlated with WAZ, but were felt to

be too few to combine as a score and were thus used as two individ-

ual variables. All the resulting scores and items were significantly

intercorrelated, and most were also significantly correlated with WAZ

(Table 2).

Compared with healthy children, undernourished children were

less likely to love food, have high food refusal and their caregivers

were more likely to be anxious about their eating habits. There was

no difference between those with SAM and MAM, except that force-

feeding was significantly more common in the children with SAM

(Table 3). Undernourished children showed similar eating behaviour,

whether on or off treatment, but mothers of undernourished children

not on treatment were significantly more likely to find feeding stress-

ful and to worry that their child was not getting enough to eat.

There was no association between eating behaviour and gender

or child's age and no significant difference in eating behaviour

between wasted or stunted versus wasted children (results not

shown). Logistic regression analysis assessing the association between

eating and feeding behaviour and nutritional status are presented in

full inTable S5. All eating and feeding behaviour variables were associ-

ated with nutritional status in the univariate analysis, but when all

were included in the same model, only food refusal and worry that

child does not eat enough were significantly associated with nutri-

tional status and severity. Compared with children with low food

refusal, children with high food refusal had high odds of being

F IGURE 1 Flow chart showing participant recruitment
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undernourished odds ratio [confidence interval; p value] 4.45 [1.6,

13.0; p = 0.006].

Force-feeding was significantly more common in undernourished

children in univariate analysis, but it did not prove to be an indepen-

dent predictor of nutritional status in the logistic regression model.

Force-feeding correlated strongly with all the other eating and feeding

measures but the only independent predictors of high force-feeding

were liking for food and food refusal (Table 4).

4 | DISCUSSION

In this study, we aimed to create scores to identify low appetite, food

refusal and force-feeding in children aged 6–24 months in Nairobi and

then describe the extent to which these behaviours were associated

with undernutrition. Eating and feeding behaviour in this study was

assessed using questions adapted from an earlier UK questionnaire

(Wright et al., 2006). While a number of questions proved relevant to

food refusal and force-feeding, few of the questions were potentially

relevant to appetite, and only one proved useable. However, this vari-

able revealed that two thirds of healthy children ‘loved food’ all the

time, while less than a quarter showed food refusal. In contrast,

undernourished children were less likely to love food and six times

more likely to have high food refusal. Force-feeding was relatively

common in both groups and was more likely to happen in those with

least liking for food, regardless of their state of nutrition.

These findings are consistent with the few studies of child eating

behaviour conducted in other LMICs (Abebe et al., 2017;

Dettwyler, 1989; Moore et al., 2006). In rural Ethiopia, a meal obser-

vation study found that stunted children aged 12–23 months

accepted only half as many mouthfuls of food as healthy children

(Abebe et al., 2017). Similarly, in rural Bangladesh, Moore and col-

leagues found that moderately undernourished children aged

8–24 months were less likely to complete meals (Moore et al., 2006).

TABLE 1 Child and caregiver characteristics (values are n (%) unless otherwise stated)

Child
characteristics All

Nutrition

status

Undernourished

Severity

SAM

Treatment

status

Not treatedHealthy MAM On treatment

407 182 (44.7) 225 (55.3) 135 (33.2) 90 (22.1) 90 (40.0) 135 (60.0)

Female 221 (54.3) 93 (42.1) 128 (57.9) 85 (38.5) 43 (19.5) 128 (43.8) 72 (56.3)

Age in monthsa 9.98 [8.7 to

14]

9.72 [8.5 to

13.0]

10.2 [8.9 to

15.0]

9.98 [8.7 to

14.0]

10.7 [9.0 to

16.0]

11.1 [9.03 to

15.0]

9.99 [8.6 to

14.0]

Weight for age Z

scoresa
−2.07 [−2.9 to

−0.5]
−0.38 [−0.8
to 0.5]

−2.82 [−3.3 to

−2.3]
−2.43 [−2.7 to

−2.2]
−3.53 [−3.8 to

−3.2]
−2.94 [−3.5 to

−2.5]*
−2.74 [−3.2 to

−2.2]

Weight for length

Z scoresa
−2.40 [−1.5 to

−0.1]
0.14 [−0.6 to

0.8]

−2.32 [−2.9 to

−1.8]
−2.19 [−2.6 to

−1.7]
−2.78[−3.4 to

−2.2]
−2.56 [−3.3 to

−1.8]
−2.29 [−2.7 to

−1.8]

Length for age Z

scoresa
−1.32 [−2.3 to

−0.4]
−0.54 [−1.2
to 0.3]

−2.05 [−2.9 to

−1.3]
−1.72[−2.3 to

−1.0]
−2.76 [−3.4 to

−2.2]
−2.94 [−3.5 to

−2.5]
−1.95 [−2.7 to

−1.3]

Family characteristics

Caregiver's age in

yearsa
26.0 [22 to

29]

25 [22 to 29] 26.0 [23 to 29] 26.0 [22 to

29]

26.0 [23 to

29]

27.0 [23 to

30.0]

25.0 [22 to

29]

p value 0.11 0.11 0.17

Number of children under 5 years

One child 310 (76.5) 150 (83.3) 160 (71.1) 96 (71.1) 64 (71.1) 61 (67.8) 99 (73.3)

More than one

child

95 (23.5) 30 (16.7) 65 (28.9) 39 (28.9) 26 (28.9) 29 (32.2) 36 (26.7)

p value 0.01 0.01 0.37

Caregiver's education

Primary and below 162 (39.9) 119 (65.4) 125 (55.8) 73 (54.1) 52 (58.4) 48 (53.9) 77 (57.0)

Secondary and

above

244 (60.1) 63 (34.6) 99 (44.2) 62 (45.9) 37 (41.6) 41 (46.1) 58 (43.0)

p value 0.05 0.15 0.65

Housing

Semipermanent 171 (42.0) 78 (42.9) 93 (41.3) 51 (37.8) 42 (46.7) 34 (37.8) 59 (43.7)

Permanent 236 (58.0) 104 (57.1) 132 (58.7) 84 (62.2) 48 (53.3) 56 (62.2) 76 (56.3)

p value 0.76 0.74 0.38

Abbreviations: MAM, moderate acute malnutrition; SAM, severe acute malnutrition.
aMedian [interquartile range].
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It is, however, not clear if the low interest in food found here is a

cause or an effect on undernutrition. In SAM, low interest in food may

reflect the undernourished state itself, where the body undergoes

reductive adaptation to conserve energy and maintain vital body func-

tions, but this would be expected to resolve once the child was on

treatment. However, in this cohort, there was no difference in eating

behaviour between those with severe and moderate malnutrition, or

between those on and off treatment. Low interest in food may also be

explained by recurrent infections or micronutrient deficiencies, which

are prevalent in low-income areas (African Population and Health

Research Center, 2014; Ferguson, Chege, Kimiywe, Wiesmann, &

Hotz, 2015; Mberu, Haregu, KYobutungi, & Ezeh, 2016) or simply

reflect an intrinsically low drive to eat, the antithesis of the hungry

obese prone child, that could be genetic in origin (Wardle &

Carnell, 2009).

Force-feeding was relatively common in this study, but seems to

be neither a risk factor for or protective against undernutrition. Force-

feeding, often characterized by threats and physical restraint, has pre-

viously been reported in LMICs (Abebe et al., 2017, Bentley

et al., 1991, Ha et al., 2002, Moore et al., 2006, Nti & Lartey, 2007,

Oni et al., 1991). Although force-feeding is not an ideal feeding

method, it has been associated with better food acceptance in some

TABLE 3 Association between nutritional status and its treatment and child eating and caregiver feeding behaviour

Behaviour

Nutrition status Severity Treatment status

Healthy

(n = 182)

Undernourished

(n = 225)

MAM

(n = 135)

SAM

(n = 90)

Undernourished on

treatment (n = 90)

Undernourished not treated

(n = 135)

n (%) n (%) n (%) n (%) n (%) n (%)

Loves food

All the time 117 (64.3) 113 (50.2) 73 (54.1) 40 (44.4) 72 (53.3) 41 (45.6)

Sometimes 47 (25.8) 63 (28.0) 36 (26.7) 27 (30.0) 36 (26.7) 27 (30.0)

Rarely 18 (9.9) 49 (21.8) 26 (19.3) 23 (25.6) 27 (20.0) 22 (24.4)

p χ2 linear

trend

<0.001a 0.12b 0.23c

Food refusal

High 6 (3.3) 40 (17.8) 18 (13.3) 22 (24.4) 16 (17.8) 24 (17.8)

Moderate 36 (19.8) 78 (34.7) 41 (45.6) 27 (30.0) 30 (33.3) 48 (35.6)

Low 140 (79.6) 107 (47.6) 66 (48.9) 41 (45.6) 44 (48.9) 63 (46.7)

p χ2 linear

trend

<0.001a 0.12b 0.89c

Force-feeding

High 29 (16.0) 61 (28.4) 35 (27.1) 38 (44.2) 19 (22.9) 42 (31.8)

Moderate 62 (34.3) 59 (27.4) 37 (28.7) 22 (25.6) 29 (34.9) 30 (22.7)

Low 90 (49.7) 95 (44.4) 57 (44.2) 26 (30.2) 35 (42.2) 60 (45.5)

p χ2 linear

trend

0.03a 0.011b 0.69c

Finds feeding stressful

High 26 (14.3) 63 (28.1) 33 (24.6) 30 (33.3) 25 (27.8) 63 (47.0)

Moderate 35 (19.2) 50 (22.3) 31 (23.1) 19 (21.1) 17 (18.9) 33 (24.6)

Low 121 (66.5) 111(49.6) 70 (52.2) 41 (45.6) 48 (53.3) 38 (28.4)

p χ2 linear

trend

<0.001a 0.22b <0.001c

Worry child does not eat enough

High 26 (14.3) 108 (48.2) 64 (47.8) 44 (48.9) 33 (36.7) 75(56.0)

Moderate 41 (22.5) 77 (34.4) 41 (30.6) 36 (40.0) 38 (42.2) 39 (29.1)

Low 115 (63.2) 39 (17.4) 29 (21.6) 10 (11.1) 19 (21.1) 20 (14.9)

p χ2 linear

trend

<0.001a 0.30b 0.02c

Abbreviations: MAM, moderate acute malnutrition; SAM, severe acute malnutrition.
aHealthy versus undernourished.
bMAM versus SAM.
cUndernourished on versus off treatment.
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children (Ha et al., 2002) and thus the use of force-feeding could even

protect some children with food refusal against becoming undernour-

ished; conversely, the use of force-feeding may cause aversive

responses and food refusal. This illustrates the complexity of measur-

ing EFB cross-sectionally, where there are strong correlations

between different dimensions, leading to multicollinearity (Tu, Kellett,

Clerehugh, & Gilthorpe, 2005) and no single direction of causation.

For every action by the child, there is a maternal reaction and vice

versa. This can only be disentangled in future by prospective research

designs or, ideally, intervention studies.

Children were generally not given opportunities to feed them-

selves, especially during meals, which appears to be a common charac-

teristic of meals in LMIC (Abebe et al., 2017; Moore et al., 2006), even

though child self-feeding is associated with higher food acceptance

(Dearden et al., 2009; Moore et al., 2006). A study in rural

Bangladesh, observed that only a quarter of moderately undernour-

ished young children were allowed to feed themselves, despite having

the ability and interest to do so (Moore et al., 2006). This may reflect

the fact that meals were mainly mashed, rather than finger foods.

Parental feeding of children may be a sign of limited time available for

child care (Moore et al., 2006) as well as avoidance of food wastage,

especially in food insecure households (Affleck & Pelto, 2012). Some

children may be unable to feed themselves due to delayed motor

development, especially among undernourished children, but this was

not assessed in the current study.

Eating and feeding behaviour in this study was assessed using a

set of questions adopted from a questionnaire that was initially

designed and tested in the United Kingdom (Wright et al., 2006).

TABLE 2 Eating and feeding behaviour score categories for total sample values are (Spearman's r)

Behaviour n (%)

Food

refusal Force-feeding

Finds feeding

stressful

Worry child not eating

enough

Weight for age Z

score Age

Loves food (single variable)

All the time 230

(56.5)

−0.38 −0.34 −0.31 −0.29 −0.11* −0.05

Sometimes 110

(27.0)

— — — — — —

Not at all 67 (16.5) — — — — — —

Food refusal
Mean of 5 food refusal variables (inverted): Turns head away, spits out food, cries during meals, holds food in mouth, pushes food away

High (4–5) 46 (11.3) — 0.42 0.44 0.54 −0.31 0.03

Moderate

(3–4)
114

(28.9)

— — — — — —

Low (1–2) 247

(60.7)

— — — — — —

Force-feeding

Mean of 3 food refusal variables (inverted): Restrains child, pours food in child's mouth, forces mouth open

High (3–5) 90 (22.7) — — 0.23 0.29 −0.14 0.07

Moderate (2) 121

(30.6)

— — — — — —

Low (1) 185

(46.7)

— — — — — —

Finds feeding stressful (single variable)

All the time 89 (21.9) — — — 0.48 −0.22 0.04

Sometimes 85 (20.9) — — — — — —

Not at all 232

(57.1)

— — — — — —

Worry child not eating enough (single variable)

All the time 134

(33.0)

— — — — −0.47 0.05

Sometimes 118

(29.1)

— — — — — —

Not at all 154

(37.9)

— — — — — —

Note: Intercorrelation (Spearman's r; all values in bold are statistically significant p < 0.01 except where marked *p = 0.05; other unbolded values were

p > 0.05).
*p = 0.05.

MUTORO ET AL. 7 of 10bs_bs_banner



Caregivers were able to understand and respond to these questions

when translated to Swahili, but it is possible that cultural, linguistic

and functional equivalence of some of the questions were not

achieved. Specifically, few of the questions used reflected appetite

and maternal anxiety, so more studies are required to expand the

interview schedule and test its validity and reliability in other lan-

guages in LMICs.

Ideally, meal observations in addition to interviews could have

been done to validate caregiver reports, which may not be reliable.

For example, most caregivers reported encouraging their children

when they refused to eat, but our observation studies in a similar set-

ting (Mutoro et al., 2019) and in other LMICs (Bentley, Stallings,

et al., 1991, Engle & Zeitlin, 1996, Moore et al., 2006, Mutoro, 2018)

suggest that caregivers are usually passive during meals. However,

conducting meal observations in this setting has already proved diffi-

cult (Mutoro et al., 2019) and may not reflect typical, habitual behav-

iour. Other survey-based studies have demonstrated that parental

reports are generally valid. A study in Peru showed a significant

decrease in energy intake during periods when caregivers reported

poor appetite in their children (Brown, Peerson, Lopez DE Romana,

Kanashiro, & H. C., & Black, R. E., 1995). Another study in rural

Bangladesh found that 85% of caregivers who reported feeding prob-

lems experienced at least one food refusal during meal observations

(Moore et al., 2006). In this case, the multiple measures we used of

food refusal enabled the ‘quantification’ of how often behaviours

occurred and thus the extent to which these might be problematical.

Future work is needed to find a range of behaviours that can similarly

be used to quantify appetite.

Because of the quota sampling approach, the sample recruited

were not representative of the general population, but the inclusion

of a large sample of undernourished children allowed us to detect dif-

ferences in eating and feeding behaviour between healthy and under-

nourished children that would not be detectable in a population-

based study, with proportionally fewer undernourished children. The

definition of undernutrition we used identified a mixture of stunted

and wasted children, with wasting being commonest. We included

SAM children because we also wanted to assess the impact of ready

to use foods on eating and feeding behaviour, and most children

receiving these were SAM. However, we did not assess how long chil-

dren had been on treatment, which is a limitation of this study. We

also wanted to consider the extent to which children with SAM dif-

fered from those who were MAM. It is of interest that the MAM and

SAM children were generally more similar to each other rather than to

the well-nourished children.

The healthy and undernourished children were recruited a year

apart, so it is possible that time-dependent factors may have pro-

duced differences, but the environmental conditions in the slums

were the same, so it is likely that all surveyed children were exposed

to the same conditions.

4.1 | Implications

This study highlights the need for a better recognition that simply pro-

viding more food may not be enough to ensure better intake in young

undernourished children. Responsive feeding intervention studies

have already shown that it is possible to modify eating and feeding

behaviour in healthy children (Aboud & Akhter, 2011; Aboud,

Shafique, & Akhter, 2009; Vazir et al., 2013). These findings suggest

that to ensure successful rehabilitation of undernourished children,

behaviour change interventions may be needed to identify food

refusal and help caregivers to respond appropriately.

5 | CONCLUSION

We have identified groups of behaviours that suggest food refusal

and force-feeding, but only a limited description of enthusiasm for

eating in a low-income urban area in Nairobi, Kenya. These suggest

that undernourished children have less liking for food and much

higher food refusal than their healthy peers. Force-feeding was also

common, but was not clearly related to nutritional status. A high

TABLE 4 Logistic regression assessing the predictors of low
versus high force-feeding

Univariate Adjusted

Predictor
(reference)

Odds ratio
[95%
confidence
interval]

p
value

Odds ratio
[95%
confidence
interval]

p
value

Loves food (all the time)

Sometimes 1.52 [0.96,

2.43]

0.08 1.34 [0.81,

2.19]

0.25

Not at all 8.27 [3.91,

17.5]

<0.001 5.63 [2.51,

12.6]

<0.001

Food refusal (low)

Medium 4.03 [2.45,

6.61]

<0.001 3.02 [1.72,

5.32]

<0.001

High 2.85 [1.46,

5.57]

0.01 1.28 [0.54,

3.01]

0.57

Worry child does not eat enough (low)

Medium 2.91 [1.78,

4.73]

<0.001

High 1.63 [1.00,

2.67]

0.05

Stress feeding (low)

Medium 1.23 [0.75,

2.03]

0.42

High 3.56 [2.05,

6.25]

<0.001

Nutrition
status
(healthy)

1.25 [0.84,

1.85]

0.27

Adjusted: mutual adjustment for eating and feeding behaviours and nutri-

tion status.
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prevalence of food refusal has important implications for successful

treatment of malnutrition.

CONFLICTS OF INTEREST

The authors declare that they have no conflicts of interest.

CONTRIBUTIONS

CMW and ANM designed the research. ANM collected the data.

ANM and CMW analysed the data. ANM wrote the first draft. ANM,

CMW, ALG and EWK reviewed the subsequent drafts. ANM had pri-

mary responsibility for the final content. All authors have read and

approved the final manuscript.

ORCID

Antonina N. Mutoro https://orcid.org/0000-0003-1849-4961

Ada L. Garcia https://orcid.org/0000-0002-3526-2380

Elizabeth W. Kimani-Murage https://orcid.org/0000-0001-5272-

616X

Charlotte M. Wright https://orcid.org/0000-0001-6256-6315

REFERENCES

Abebe, Z., Haki, G. D., & Baye, K. (2017). Child feeding style is associated

with food intake and linear growth in rural Ethiopia. Appetite, 116,

132–138. https://doi.org/10.1016/j.appet.2017.04.033

Aboud, F. E., & Akhter, S. (2011). A cluster-randomized evaluation of a

responsive stimulation and feeding intervention in Bangladesh. Pediat-

rics, 127, e1191–e1197. https://doi.org/10.1542/peds.2010-2160

Aboud, F. E., Shafique, S., & Akhter, S. (2009). A responsive feeding inter-

vention increases children's self-feeding and maternal responsiveness

but not weight gain. The Journal of Nutrition, 139, 1738–1743.

Abuya, B. A., Ciera, J., & Kimani-Murage, E. (2012). Effect of mother's edu-

cation on child's nutritional status in the slums of Nairobi. BMC Pediat-

rics, 12, 80.

Affleck, W., & Pelto, G. (2012). Caregivers' responses to an intervention to

improve young child feeding behaviors in rural Bangladesh: A mixed

method study of the facilitators and barriers to change. Social Science &

Medicine, 75, 651–658. https://doi.org/10.1016/j.socscimed.2012.

03.030

African Population And Health Research Center. (2014). Population and

health dynamics in Nairobi's informal settlements: Report of the Nairobi

Cross-sectional Slums Survey (NCSS) 2012. Nairobi: APHRC.

Bentley, M. E., Dickin, K. L., Mebrahtu, S., Kayode, B., Oni, G. A.,

Verzosa, C. C., … Idowu, J. R. (1991). Development of a nutritionally

adequate and culturally appropriate weaning food in Kwara State,

Nigeria: An interdisciplinary approach. Social Science & Medicine, 33,

1103–1111.
Bentley, M. E., Stallings, R. Y., Fukumoto, M., & Elder, J. A. (1991). Mater-

nal feeding behavior and child acceptance of food during diarrhea,

convalescence, and health in the central Sierra of Peru. American Jour-

nal of Public Health, 81, 43–47. https://doi.org/10.2105/ajph.81.1.43

Brown, K. H., Peerson, J. M., Lopez DE Romana, G., Kanashiro, D. E., &

H. C. & Black, R. E. (1995). Validity and epidemiology of reported poor

appetite among Peruvian infants from a low-income, periurban com-

munity. The American Journal of Clinical Nutrition, 61, 26–32. https://
doi.org/10.1093/ajcn/61.1.26

Dearden, K. A., Hilton, S., Bentley, M. E., Caulfield, L. E., Wilde, C.,

Ha, P. B., & Marsh, D. (2009). Caregiver verbal encouragement

increases food acceptance among Vietnamese toddlers. The Journal of

Nutrition, 139, 1387–1392. https://doi.org/10.3945/jn.108.102780

Dettwyler, K. A. (1989). Interaction of anorexia and cultural beliefs in

infant malnutrition in Mali. American Journal of Human Biology, 1,

683–695. https://doi.org/10.1002/ajhb.1310010606
Engle, P. L., & Zeitlin, M. (1996). Active feeding behavior compensates for

low interest in food among young Nicaraguan children. The Journal of

Nutrition, 126, 1808–1816. https://doi.org/10.1093/jn/126.7.1808
Ferguson, E., Chege, P., Kimiywe, J., Wiesmann, D., & Hotz, C. (2015). Zinc,

iron and calcium are major limiting nutrients in the complementary

diets of rural Kenyan children. Maternal & Child Nutrition, 11(Suppl

3), 6–20.
Gittelsohn, J., Shankar, A. V., West, K. P., Faruque, F., Gnywali, T., &

Pradhan, E. K. (1998). Child feeding and care behaviors are associated

with xerophthalmia in rural Nepalese households. Social Science &

Medicine, 47, 477–486. https://doi.org/10.1016/s0277-9536(98)

00131-2

Ha, P. B., Bentley, M. E., Pachon, H., Sripaipan, T., Caulfield, L. E.,

Marsh, D. R., & Schroeder, D. G. (2002). Caregiver styles of feeding

and child acceptance of food in rural Viet Nam. Food and Nutrition Bul-

letin, 23, 95–100.
Kimani-Murage, E. W., Muthuri, S. K., Oti, S. O., Mutua, M. K., van de

Vijver, S., & Kyobutungi, C. (2015). Evidence of a double burden of

malnutrition in urban poor settings in Nairobi, Kenya. PLoS ONE, 10,

e0129943. https://doi.org/10.1371/journal.pone.0129943

Lazzerini, M., Rubert, L., & Pani, P. (2013). Specially formulated foods for

treating children with moderate acute malnutrition in low- and middle-

income countries. Cochrane Database of Systematic Reviews. https://

doi.org/10.1002/14651858.CD009584.pub2

Lohman, T., Roache, A., & Martorell, R. (1992). Anthropometric standardi-

zation reference manual. Medicine & Science in Sports & Exercise,

24, 952.

Maleta, K., Kuittinen, J., Duggan, M. B., Briend, A., Manary, M., Wales, J., …
Ashorn, P. (2004). Supplementary feeding of underweight, stunted

Malawian children with a ready-to-use food. Journal of Pediatric Gas-

troenterology and Nutrition, 38, 152–158. https://doi.org/10.1097/

00005176-200402000-00010

Mberu, B. U., Haregu, T. N., KYobutungi, C., & Ezeh, A. C. (2016). Health

and health-related indicators in slum, rural, and urban communities: A

comparative analysis. Global Health Action, 9, 33163.

Moore, A. C., Akhter, S., & Aboud, F. E. (2006). Responsive complementary

feeding in rural Bangladesh. Social Science & Medicine, 62, 1917–1930.
https://doi.org/10.1016/j.socscimed.2005.08.058

Mutoro, A. (2018). Feeding, care-giving and behaviour characteristics of

undernourished children aged between 6 and 24 months in low income

areas in Nairobi, Kenya. PhD, University of Glasgow.

Mutoro, A. N., Garcia, A. L., & Wright, C. M. (2019). What can meal obser-

vations tell us about eating behavior in malnourished children? Interna-

tional Journal of Environmental Research and Public Health, 16,

1660–4601.
Nti, C., & Lartey, A. (2007). Effect of caregiver feeding behaviours on child

nutritional status in rural Ghana. International Journal of Consumer

Studies, 31, 303–309.
Oni, G. A., Brown, K. H., Bentley, M. E., Dickin, K. L., Kayode, B., & Alade, I.

(1991). Feeding practices and prevalence of hand-feeding of infants

and young children in Kwara State, Nigeria. Ecology of Food and Nutri-

tion, 25, 209–219.
Parkinson, K. N., & Drewett, R. F. (2001). Feeding behaviour in the

weaning period. Journal of Child Psychology and Psychiatry, 42,

971–978. https://doi.org/10.1111/1469-7610.00793
Tu, Y. K., Kellett, M., Clerehugh, V., & Gilthorpe, M. S. (2005). Problems of

correlations between explanatory variables in multiple regression ana-

lyses in the dental literature. British Dental Journal, 199, 457.

Vazir, S., Engle, P., Balakrishna, N., Griffiths, P. L., Johnson, S. L., Creed-

Kanashiro, H., … Bentley, M. E. (2013). Cluster-randomized trial on

complementary and responsive feeding education to caregivers found

improved dietary intake, growth and development among rural Indian

MUTORO ET AL. 9 of 10bs_bs_banner

https://orcid.org/0000-0003-1849-4961
https://orcid.org/0000-0003-1849-4961
https://orcid.org/0000-0002-3526-2380
https://orcid.org/0000-0002-3526-2380
https://orcid.org/0000-0001-5272-616X
https://orcid.org/0000-0001-5272-616X
https://orcid.org/0000-0001-5272-616X
https://orcid.org/0000-0001-6256-6315
https://orcid.org/0000-0001-6256-6315
https://doi.org/10.1016/j.appet.2017.04.033
https://doi.org/10.1542/peds.2010-2160
https://doi.org/10.1016/j.socscimed.2012.03.030
https://doi.org/10.1016/j.socscimed.2012.03.030
https://doi.org/10.2105/ajph.81.1.43
https://doi.org/10.1093/ajcn/61.1.26
https://doi.org/10.1093/ajcn/61.1.26
https://doi.org/10.3945/jn.108.102780
https://doi.org/10.1002/ajhb.1310010606
https://doi.org/10.1093/jn/126.7.1808
https://doi.org/10.1016/s0277-9536(98)00131-2
https://doi.org/10.1016/s0277-9536(98)00131-2
https://doi.org/10.1371/journal.pone.0129943
https://doi.org/10.1002/14651858.CD009584.pub2
https://doi.org/10.1002/14651858.CD009584.pub2
https://doi.org/10.1097/00005176-200402000-00010
https://doi.org/10.1097/00005176-200402000-00010
https://doi.org/10.1016/j.socscimed.2005.08.058
https://doi.org/10.1111/1469-7610.00793


toddlers. Maternal & Child Nutrition, 9, 99–117. https://doi.org/10.

1111/j.1740-8709.2012.00413.x

Wardle, J., & Carnell, S. (2009). Appetite is a heritable phenotype associ-

ated with adiposity. Annals of Behavioral Medicine.

Wardle, J., Guthrie, C. A., Sanderson, S., & Rapoport, L. (2001). Develop-

ment of the Children's Eating Behaviour Questionnaire. Journal of Child

Psychology and Psychiatry, 42, 963–970. https://doi.org/10.1111/

1469-7610.00792

WHO. (2012). Technical note: Supplementary foods for the management of

moderate acute malnutrition in infants and children 6–59 months of age.

Geneva: World Health Organization.

Wilensky, D. S., Ginsberg, G., Altman, M., Tulchinsky, T. H., Ben

Yishay, F., & Auerbach, J. (1996). A community based study of failure

to thrive in Israel. Archives of Disease in Childhood, 75, 145–148.
https://doi.org/10.1136/adc.75.2.145

WORLD HEALTH ORGANIZATION. (1999). Management of severe malnu-

trition: A manual for physicians and other senior health workers. Geneva:

World Health Organization.

WORLD HEALTH ORGANIZATION. (2008). Training course on child growth

assessment. Geneva: World Health Organization.

Wright, C. M., Cox, K. M., & Le Couteur, A. (2011). How does infant

behaviour relate to weight gain and adiposity? The Proceedings of the

Nutrition Society, 70, 485–493.
Wright, C. M., Parkinson, K. N., & Drewett, R. F. (2006). How does mater-

nal and child feeding behavior relate to weight gain and failure to

thrive? Data from a prospective birth cohort. Pediatrics, 117,

1262–1269. https://doi.org/10.1542/peds.2005-1215

SUPPORTING INFORMATION

Additional supporting information may be found online in the

Supporting Information section at the end of this article.

How to cite this article: Mutoro AN, Garcia AL, Kimani-

Murage EW, Wright CM. Eating and feeding behaviours in

children in low-income areas in Nairobi, Kenya. Matern Child

Nutr. 2020;16:e13023. https://doi.org/10.1111/mcn.13023

10 of 10 MUTORO ET AL.bs_bs_banner

https://doi.org/10.1111/j.1740-8709.2012.00413.x
https://doi.org/10.1111/j.1740-8709.2012.00413.x
https://doi.org/10.1111/1469-7610.00792
https://doi.org/10.1111/1469-7610.00792
https://doi.org/10.1136/adc.75.2.145
https://doi.org/10.1542/peds.2005-1215
https://doi.org/10.1111/mcn.13023

	Eating and feeding behaviours in children in low-income areas in Nairobi, Kenya
	  INTRODUCTION
	  METHODS
	  Study design and setting
	  Sampling, inclusion and exclusion criteria
	  Research tools

	  Key messages
	  Anthropometry
	  Sample size
	  Analysis
	  Ethical considerations

	  RESULTS
	  DISCUSSION
	  Implications

	  CONCLUSION
	  CONFLICTS OF INTEREST
	  CONTRIBUTIONS
	REFERENCES



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles false
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends false
  /DetectCurves 0.1000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize false
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage false
  /PreserveDICMYKValues true
  /PreserveEPSInfo false
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Remove
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages false
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth 8
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /FlateEncode
  /AutoFilterColorImages false
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages false
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth 8
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /FlateEncode
  /AutoFilterGrayImages false
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages false
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /PDFX1a:2001
  ]
  /PDFX1aCheck true
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError false
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (Euroscale Coated v2)
  /PDFXOutputConditionIdentifier (FOGRA1)
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<
    /CHS <>
    /CHT <>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA (Utilizzare queste impostazioni per creare documenti Adobe PDF che devono essere conformi o verificati in base a PDF/X-1a:2001, uno standard ISO per lo scambio di contenuto grafico. Per ulteriori informazioni sulla creazione di documenti PDF compatibili con PDF/X-1a, consultare la Guida dell'utente di Acrobat. I documenti PDF creati possono essere aperti con Acrobat e Adobe Reader 4.0 e versioni successive.)
    /JPN <>
    /KOR <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die moeten worden gecontroleerd of moeten voldoen aan PDF/X-1a:2001, een ISO-standaard voor het uitwisselen van grafische gegevens. Raadpleeg de gebruikershandleiding van Acrobat voor meer informatie over het maken van PDF-documenten die compatibel zijn met PDF/X-1a. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 4.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENG (Modified PDFX1a settings for Blackwell publications)
    /ENU (Use these settings to create Adobe PDF documents that are to be checked or must conform to PDF/X-1a:2001, an ISO standard for graphic content exchange.  For more information on creating PDF/X-1a compliant PDF documents, please refer to the Acrobat User Guide.  Created PDF documents can be opened with Acrobat and Adobe Reader 4.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /HighResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


