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Abstract 

What a mother thinks about her child’s weight status, perceiving healthy or 

overweight might influence concern about child weight and in turn what and how she 

feeds her child. We examined the association between maternal perception, concern and 

dissatisfaction with child weight alongside feeding practices. Participants were from the 

Generation XXI birth cohort (n=3233). A validated version of the Child Feeding 

Questionnaire and the Overt/Covert Control scale were used. Mothers self-reported 

perception, level of concern and dissatisfaction with child weight using a Likert scale. 

Associations were evaluated cross-sectionally at ages 4 and 7 years by linear regression 

models     coefficients and 95% confidence intervals (95%CI) with Bonferroni 

correction). Perceived underweight was associated with practices promoting food 

intake, such as higher pressure to eat at ages 4 and 7 years    =0.229;95%CI:0.059,0.398 

      =0.190;95%CI:0.005,0.376, respectively) and lower restriction at age 4    =-

0.175;95%CI:-0.0310,-0.039). At age 7, perceived overweight was associated with 

higher covert control    =0.203;95%CI:0.029,0.376).  Mothers who were concerned 

about child weight reported higher restriction    =0.226;95%CI:0.142,0.310 at 4y     

  =0.261;95%CI:0.169,0.353 at 7y) and covert control    =0.183;95%CI:0.083,0.282 at 

4y       =0.171;95%CI:0.073,0.269 at 7y). Maternal desire for a heavier child was 

associated with higher pressure to eat            s    =0.285;95                      

      =0.393;95%CI:0.266,0.520 at 7y), while the desire for a thinner child was related 

to higher covert control at 7 years of age    =0.158; 95%CI:0.001,0.316). Maternal 

perceptions and concern for child weight status are associated with feeding practices 

independently of actual weight status.  

Keywords: children; feeding practices; maternal perception; maternal concern; weight 
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Introduction  

Childhood is a critical period in the development of obesity.
1
 Parents are 

responsible for the food environment and eating experiences for their children.
2–4

  

Feeding strategies used by parents aiming to control or modify their child food intake 

have been the focus of several research studies
5–10

. A relationship between parental 

feeding practices and the food consumption 
5,6

, eating behaviors
7,8,11

, and weight 
9,10

 of 

children has been suggested. In particular, controlling or restrictive feeding practices are 

potentially problematic and can be associated with obesogenic eating behaviours and 

less healthy food consumption
5,6,8,11

.  

Parental feeding practices are influenced by many factors, such as     f mil ’s 

socioeconomic and psychological characteristics, as well as parental perceptions of 

those characteristics
8,10,12–14

. Specifically, previous research has shown that maternal 

perceptions or concerns with    ir c il r  ’s w i    influence feeding practices
13,15–21

. 

In toddlers, pre-schoolers and school-aged children, maternal concern about future child 

overweight was cross-sectionally associated with restrictive feeding practices, while 

concern about underweight was associated with pressure to eat 
17,19,20,22

. There is 

considerable evidence that mothers misjudge their child weight status. In general, 

mothers tend to underestimate their child’s weight status, failing to recognize excessive 

weight 
23,24

. Mothers who perceive their child as having overweight/obesity report 

higher levels of restriction and lower levels of pressure to eat 
19,25–27

. On the other hand, 

mothers who perceive their child as underweight are more likely to pressure their child 

to eat more
17,19,25,27

.  

As maternal feeding practices are modifiable risk factors for problematic child 

diet-related outcomes, understanding their underlying factors may offer valuable 

insights for tailored interventions to improve child health. To our knowledge, studies 

have evaluated the association between maternal perception of weight and feeding 

practices at one-time point and with children from a broad age-range, thereby it makes it 

difficult to explore age differences and effects of time. A further topic rarely researched 

is the stability of maternal perception and concern across time. Additionally,  most 

studies have relied on relatively small sample sizes 
13,15–21,28,29

,  and only a few have 

evaluated weight perception and concern about child weight simultaneously 
16,17,19

.  

Weight perception might not influence feeding practices unless parents are also 

concerned about their child weight, so it is crucial to study these concepts in tandem. 
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Furthermore, a concept that is often neglected is the extent to which mothers are 

dissatisfied with their child body weight. Parents' dissatisfaction with child weight 

occurs when they believe that the child is above or below an idealized weight
30,31

. The 

concept of dissatisfaction is multidimensional and is related to perceptions and concerns 

about weight, but it is distinct. For example, a mother may be concerned about their 

child becoming overweight but satisfied with current weight status. Mothers who are 

dissatisfied with their own  weight appear to use more controlling feeding practices
32

, 

but the direct relationship between maternal dissatisfaction with child weight and 

feeding practices is less well understood. Overall, since the mother is principally 

responsible for what and how a child is fed in the early years it is important to consider 

how her perceptions and concerns about child weight might influence the ways in which 

she feeds her child.  

Therefore, using data from a large population-based prospective cohort, the aim 

of the present investigation was to examine the association between maternal 

perception, concern and dissatisfaction with child weight and feeding practices 

(monitoring, pressure to eat, restriction, overt control, covert control) at two time points 

(at 4 and 7 years of age). Our secondary aim was to analyse the stability of maternal 

cognitions about child weight from 4 to 7 years of age.  We hypothesized that mothers 

who perceive their children as having overweight and who are concerned or dissatisfied 

with their child weight would report more restrictive and controlling feeding practices. 

Methods 

Study population  

This study included participants from a population-based birth cohort Generation 

XXI, described elsewhere
33,34

. A total of 8647 liveborn infants were enrolled between 

April 2005 and August 2006 in all level III public maternity wards from the 

metropolitan area of Porto (northern Portugal). All families were invited to attend 

evaluations when children were aged 4 and 7-years-old (86% and 80% participation 

proportion, respectively). The present study included all children who attended both 

evaluations (n=6647). Twins (n=283) and children with missing information on 

variables of interest (i.e., maternal feeding practices, weight perception and concern 

about weight gain and potential confounders) were excluded (n=3414), resulting in a 

final sample of 3233. The inclusion and exclusion flowchart of participants is available 
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in Figure 1. Comparison of baseline characteristics between this sample and the 

remaining cohort (non-participants) showed that mothers in the present sample were 

slightly older (mean=29.2 years; SD=5.7 compared with 29.9 years; SD=5.0) and more 

educated (mean=10.0 complete schooling years; SD=4.2 compared with 11.8 complete 

schooling years; SD=4.2). According to Cohen`s effect size values 
35

, the magnitude of 

differences was not high (0.13 for maternal age and 0.42 for maternal education).  

This study was conducted according to the guidelines laid down in the Declaration 

of Helsinki and all procedures involving were approved by the Ethical Committee of 

São João Hospital/University of Porto Medical School and by the Portuguese Authority 

of Data Protection. Legal representatives of each participant received an explanation of 

the purposes and design of the study and gave written informed assent at baseline and 

each follow-up assessment.  

Measures 

Feeding practices 

Feeding practices were measured using maternal self-report when their child was 

aged 4 and again at age 7 years. A combined version of the original Child Feeding 

Questionnaire (CFQ) 
36

 and the scales of overt and covert control devised by Ogden et 

al were used
37

.  This version was previously adapted and validated for Portuguese 

preschool children from Generation XXI 
38

. At 7 years of age, this adapted version 

showed also a good fit, as well as a fair to moderate reproducibility
10

. Maternal feeding 

practices included the following subscales: restriction (the extent to which parents 

c   r l     c il ’s  cc ss    f   s  r  pp r u i i s    c  sum     s  f   s) (3 items), 

pressure to eat  p r   s’ i sis   c   r   m   s         ir c il r       m r  f   )  4 

items), monitoring (the extent to which parents track what and how much the child is 

eating) (3 items), overt control (represented by a firm attitude from parents about what, 

how much, where, and when the child eats, which can be perceived by the child) (5 

items), and covert control (in which the child is unable to detect the control; for 

example, avoiding buying energy-dense foods) (4 items). Answers were given on a 5-

point Likert scale, with higher scores indicating higher levels in each subscale. In our 

sample, at both time p i  s   r    c ’s  lp   c  ffici   s f r   c  su sc l  w r  

calculated to assess the internal consistency, at 4 years of age ranged from 0.69 to 0.89 

and at 7 years ranged from 0.71 to 0.89.  
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Maternal perception of child current weight and concern about child weight gain   

Perception of child current weight status was assessed at both ages by a single 

question: ´How would you describe your child’s weight currently?’, with response 

 p i  s  f  ‘V r  u   rw i    ’ ‘U   rw i   ’  ‘N rm l weight’  ‘Ov rw i   ’     

‘V r   v rw i   ’  Further, due to the relatively low sample size in the two extreme 

c     ri s  ‘V r  u   rw i   ’   =    at 4 years n= 20 at 7 years) and Very Overweight 

(n=14 at 4 years and n=20 at 7 years), these categories were combined with 

‘U   rw i   ’     ‘Ov rw i   ’  r spectively. Concern about child weight gain was 

assessed using the item: ´How concerned are you about your child becoming 

overweight? `, with response options of: ´Not concerned`, ‘A li  l  c  c r   ’  

‘   c r   ’  ‘Qui   c  c r   ’  ‘V r  c  c r   ’.  Responses were dichotomised into 

‘u c  c r   ’     ‘c  c r   ’  a composite score across a little concerned, concerned, 

quite concerned, very concerned). Both items were derived from the CFQ
36

, which was 

tested in our sample (as previously described)
10,310,38

. 

Satisfaction with child body weight 

Maternal satisfaction with child body weight was evaluated at 4 years of age by a 

single question: ´Do you think that the weight of your child is adequate for his/her age 

and height?’ wi   r sp  s   p i  s  f  ‘N   m  c il  s  ul  weigh m r ’  ‘N   m  

child should weigh l ss’  ‘Y s’  A  7    rs  f      m    r’s satisfaction with child body 

size was assessed using a figure rating scale 
39

. Mothers were presented with nine 

gender-specific figures of increasing size, each designated with a numerical rating. 

Mothers indicated the figure that they felt best reflected their child’s current body size 

and their child’s ideal body size. Satisfaction with child body size was calculated as the 

silhouette number indicated as ideal subtracted from the silhouette number indicated as 

current (perception); a negative score indicated that mothers considered that their child 

should weigh more; a zero represented satisfaction with child body size; a positive score 

indicated that mothers considered that their child should weigh less. These scores were 

recoded into three categories of response to be comparable to the question applied at age 

7 years  ‘s  ul  w i   less’  ‘s  ul  w i   more’  ‘   u  ri   ’. 

Co-variates 

Anthropometric measurements were performed by trained staff using standard 

procedures 
40

. C il r  ’s Body Mass Index (BMI) was classified according to the age- 
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and sex-specific BMI standard z-scores developed by the World Health Organization 

(WHO)
41

. The WHO cut-offs for weight status categories differ for children 0-5 years 

old and 5-19 years old         curr    s mpl    iv       pr ximi    f c il r  ’s        5 

years, the same cut-offs were used for children at 4 and 7 years, i.e., underweight (-≤2 

SD), normal weight (- 2 SD to 1 SD), overweight (1 SD to 2 SD)        s   ≥2 SD). 

Overweight and obese categories were collapsed for data analysis. Waist-to-height ratio 

was calculated as waist circumference divided by height. Clinical records were 

reviewed at birth to retrieve data on birthweight. Country of birth of the mothers was 

assessed as an open question and transformed into a categorical variable (Portuguese; 

non-Portuguese). Maternal BMI was defined as weight in kilograms divided by squared 

height in meters. Maternal age and education were recorded as completed years of 

ageing and schooling. Household monthly disposable income was collected as a 

categorical variable (<500, 500–1000, 1001–1500, 1501–2000, 2001–2500, 2501–3000, 

>3000 euros) and further grouped into four ordinal categories. 

Statistical Analysis 

The descriptive statistics are presented as means and standard deviations (SD) for 

continuous data, or numbers and percentages for categorical data. To assess the stability 

of maternal variables from 4 to 7 years of age kappa coefficients were calculated
42

. 

McNemar's or Bowker's test were used to assess change in proportions over time. The 

association of maternal weight perception, concern about child weight gain and 

dissatisfaction with child body weight (independent variables) with feeding practices 

(dependent variables) were estimated by linear regression models. Statistical 

significance and 95% Confidence intervals were described using Bonferroni`s 

correction. A   lp   α)  f       α =    5/5) w s us  .  Several potential confounders 

were individually assessed in each model, but those that did not change the magnitude 

of the associations of interest were not included in final analyses (maternal age, country 

of birth of the mother, maternal BMI, birthweight and household income). Two 

different models for each feeding practice are presented: the first model shows the 

unadjusted results (model 1); the second model, considered as the final model, included 

all maternal cognitions about weight (perception, concern and dissatisfaction), plus 

maternal education, child sex and BMIz at 4 or 7 years of age (model 2). Interaction of 

the child sex in these associations was tested by including an interaction term in the 

final models, but no significant interaction was found. Thus, results are reported for all 

D
ow

nloaded from
 https://w

w
w

.cam
bridge.org/core . IP address: 94.61.123.220, on 21 M

ay 2021 at 08:49:18, subject to the Cam
bridge Core term

s of use, available at https://w
w

w
.cam

bridge.org/core/term
s. https://doi.org/10.1017/S0007114521001653



Accepted manuscript 

children. The consistency between the exposure variables (maternal perception, concern 

and dissatisfaction with child weight) was also assessed to see if a unique construct 

would be feasible to calculate, but the Cronbach-alpha of 0.263 at 4 and 0.290 at 7 did 

not support that, so they were treated as separate concepts.   

Statistical analysis was conducted using SPSS statistical software package version 

26 (SPSS Inc., Armonk, NY, USA). 

Results 

Characteristics of mothers and their children are presented in Table 1. The mean 

age of mothers at baseline was 29.9 years, their mean education was 11.8 complete 

schooling years and their mean BMI at 4 years of age follow-up was 26.3 kg/m
2
. Fifty-

one per cent of children were boys, and the percentage of children with overweight or 

obesity slightly increased from 4 to 7 years of age (from 31.5% and 35.1%, 

respectively).   

At both ages, about 80% of the mothers reported that they were concerned that 

their child would become overweight (Table 2). The agreement between answers at 4 

and 7 years of age was moderate (k=0.475, p<0.001); only 17% of mothers changed 

their view. Regarding dissatisfaction with child body weight at 4 years of age, 75% of 

mothers were satisfied and only 7% considered that their child should weigh less. At 7 

years of age, a higher percentage of mothers desired a larger (24%) or slimmer body 

size (15%) for their child. There was a slight, but significant, agreement between 

classifications at 4 and 7 years (k=0.346, p<0.001); with almost 30% reporting a change 

in their level of satisfaction. Maternal concern and dissatisfaction with child weight by 

weight category of the child are presented in Supplemental Table 1.    

Most mothers rated their child as having a normal weight (87% at 4 years old 

and 80% at 7 years old) and moderate agreement was observed between classifications 

across time (k=0.404, p<0.001).  Figure 2 shows that at 4 years of age, 83% of mothers 

whose child had overweight did not identify this in their child. This percentage 

decreased to 70% by 7 years of age.   

Table 3 presents the results of the associations between maternal perception, 

concern and dissatisfaction with child weight and maternal feeding practices at 4 years 

of age and Table 4 shows the same associations three years later. The comparison of 
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mean scores of feeding practices across cognitions on child weight is presented in 

Supplemental Figures 1,2 and 3. Mean scores differed significantly between weight 

perception categories for all feeding practices, except monitoring and overt control at 4 

years (Supplemental Figure 1). Most significant differences were found in children 

classified as underweight and normal weight compared to those classified as 

overweight.  In multivariate analysis (model 2 fully adjusted), mothers who rated their 

child weight status as underweight reported significantly higher levels of pressure to eat 

at both 4 and 7 years of age (  =0.229; 95%CI: 0.059, 0.398       =0.190; 95%CI: 

0.005, 0.376, respectively), and lower restriction at 4 years of age    =-0.175; 95%CI: -

0.310, -0.039), compared to mothers who rated their child’s w i    status as normal. 

Conversely, perceived child overweight was associated with lower levels of pressure to 

eat at 4 years    =-0.249; 95%CI: -0.492, -0.006). A  7    rs  f      m    rs w   r     

   ir c il   s  v rw i     ls  r p r    si  ific   l   i   r l v ls  f c v r  c   r l 

   =0.203; 95%CI: 0.029, 0.376).  

Regarding concern about child weight gain, concerned and non-concerned 

mothers had significantly different mean scores for all feeding practices, except 

monitoring and overt control (Supplemental Figure 2).  Comparable associations were 

observed at both ages, mothers who rated themselves as concerned about their child 

becoming overweight reported higher levels of restriction (  =0.226; 95%CI: 0.142, 

0.310 and   =0.261; 95%CI: 0.169, 0.353)     c v r  c   r l    =0.183; 95%CI: 0.083, 

0.282       =0.171; 95%CI: 0.073, 0.269).  

The mean scores of most maternal feeding practices differed significantly 

according to their satisfaction with child weight (Supplemental Figure 3). Mean scores 

for monitoring and covert control at age 4 differed significantly only between mothers 

who thought their child should weigh less and those who thought their child should 

weigh more (higher monitoring and lower covert control). At age 7, mean scores for 

monitoring, restriction, and covert control differed significantly only between the 

‘s  ul  w i   l ss’ group compared to the ‘   u  ri   ’ and ‘s  ul  w i   m r ’ 

groups (these groups had a higher mean score for monitoring and a lower one for 

restriction and covert control). At 4 and 7 years of age, mothers who thought their child 

should weigh more r p r     i   r l v ls  f pr ssur            =0.285; 95%CI 0.163, 

0.406       =0.393; 95%CI: 0.266, 0.520 respectively) compared to mothers who were 

satisfied with their child’s body weight.  On the other hand, mothers who thought their 
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child should weigh less reported higher covert control at 7 years of age (  =0.158; 

95%CI: 0.001, 0.316).  

Discussion  

Our results suggest that maternal perceived weight, concern for excess weight 

gain and dissatisfaction with child weight are all associated with feeding practices and 

that these associations were different according to the type of feeding behaviour and 

child age.  Secondly, it suggests moderate stability of perceptions, concerns and 

dissatisfaction with child weight over time, and a clear maternal underestimation of 

child overweight. 

In this study, most mothers rated their child as having a normal weight, 

including mothers of children with overweight or obesity. However, the 

underestimation of weight was lower by age 7. Parental misperception of child weight 

has been extensively reported; a meta-analysis found that a large proportion of parents 

underestimated the weight of their overweight/obese children with more accurate ratings 

over time
43

. There are many reasons for misperception of child weight status. For 

instance, parents can be reluctant to label their child as overweight because of social 

pressure to maintain a lower weight and the stigma attached to obesity. Another 

possible explanation is that with increasing rates in childhood obesity, an upward shift 

in weight norms has occurred
44

.  Although the underestimation of child weight status 

was very high, a higher number (almost 80%) of the mothers were concerned about 

child weight gain in future, which is consistent with prior research
13,19,45,46

. This 

suggests that whilst mothers may not identify their child as overweight/obese they are 

nonetheless aware of the consequences of excess weight gain and express concern about 

this. Additionally, most mothers were satisfied with their child’s body weight, which 

corroborates previous literature 
47

. 

At both ages, mothers tended to report more frequent use of pressure to eat when 

they perceived their child as having underweight or considered that the child should 

weigh more. In contrast, at 4 years old, those who perceived their child as having 

overweight reported lower levels of pressuring practices. Associations between weight 

perception and this feeding practice have been widely reported 
17,19,26,27

, but 

dissatisfaction with child body weight has seldom been addressed. Taken together, these 

fi  i  s i  ic         m   r  l pr ssuri   mi     ris    c us   f     m    r’s 
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perception of the child as thin and the desire for a heavier child.  Mothers might 

consider that a lower weight, which may be a biological (heritable) characteristic of the 

child, could compromise their healthy development and growth
48

, using pressuring 

practices to prevent this. However, it is important to note that there are different types of 

pressure, this practice could also be used in response to children displaying food-

avoidant eating behaviours, such as food fussiness or picky eating 
49

. Parents may 

pressure their children to eat more food in general, with the goal of increasing energy 

intake, or they may apply pressure on them to eat only certain foods, such as the ones 

they refuse. It is important to emphasize that the CFQ does not distinguish between 

these different types of pressure; it refers to pressure to eat in general, measuring the 

p r   s’ i sis   c   r   m   s         ir c il r       m r   usi   suc  s r    i s  s 

insisting that children clean their plates and providing repeated prompts to eat
50

. 

Regardless of these distinctions, pressure to eat appears to be a counterproductive 

practice overall, linked to lower fruit and vegetable intake
6
, lower weight status

10
, and 

likely reducing the willingness to consume the food pressured to eat
51

.  

At age 4 years, mothers who perceived their child as having underweight applied 

fewer restrictions to their child's access to foods. This agrees with the association 

reported for pressuring practices, suggesting that mothers are responsive to their child’s 

low weight and use specific feeding strategies to promote food intake.  

Monitoring was not significantly associated with maternal perception, concern 

our dissatisfaction about weigh. Previous studies, with smaller samples (n= 210 and 

n=186), also found no associations between perceived weight status and this practice 

19,26  A s u   fr m  ur c   r   fr m      7    rs  f    )  ls  c  clu         c il r  ’s 

BMI did not predict monitoring
10

. Other studies have described comparable results, with 

parents reporting similar levels of monitoring of children across different weight 

status
52

. The monitoring subscale measures how closely the mother keeps track of the 

number of sweets, snacks, and high-fat food her child eats
36

, and may reflect the food 

environment the mother shares with the child, rather than being a direct response to 

child weight. Thus, maternal monitoring may be employed to maintain a healthy diet 

and what is perceived as a healthy weight rather than in response to their child’s weight.  

 Overt control, defined as a practice of controlling food intake that can be 

detected by the child (e.g., being firm about what, when, where, and how much a child 

eats)
37

, showed no significant association with any maternal cognition. In contrast, 
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covert control, which refers to limiting unhealthy food intake in ways that are not 

perceived by the child (e.g., not going to restaurants or bringing sweets and snacks into 

the house)
37

, was more frequently reported by mothers who perceived their child as 

having overweight, those who were concerned about child weight and those who 

desired a thinner child.  Ogden and colleagues, who developed the overt/covert control 

scale, found comparable results. Parents who perceived their children as heavier 

reported more covert control, but no association was found for overt control
37

. Studies 

assessing these different concepts of control with maternal cognitions about child 

weight are lacking. However, a study from our cohort also found that actual BMI 

i flu  c   p r   s’ us   f c v r  c   r l  u  also found no association with overt 

control
10

.  

In addition to covert control, concern about child weight was also associated 

with higher restriction at both ages. Both practices are used by parents in an attempt to 

limi      c il ’s  cc ss    “u    l   ” f    and to control food intake
50

. Concern about 

child weight gain has been consistently related to restriction
13,19,20,22

; however, covert 

control has been less studied
20

. Our results also showed moderate stability of maternal 

perception, concern and dissatisfaction about child weight from 4 to 7 years of age.  

Both maternal and child factors can influence maternal cognitions. Regarding child-

related factors, from early to middle childhood children experience considerable 

development and growth, such as the adiposity rebound, which occurs around 6 years of 

age
53

, and increasing autonomy in food intake. Simultaneously, at age 7 children start 

primary school and the comparison with their peers might also alter maternal 

perceptions. 

Some strengths and limitations of the present study should be considered. An 

obvious strength is the use of a large population-based sample and standardized 

assessments of maternal feeding practices and maternal cognitions about child weight. 

Further, our study assessed overt and covert control, which has rarely been addressed to 

date. Additionally, many previous studies have not adjusted for child BMI, which 

conflates the effects of cognitions with those of actual weight status
13,20,26,27

. When 

actual BMI was included in the models, several associations lost statistical significance 

or effect size, which is not surprising given that BMI is closely related to both feeding 

practices and cognitions.  It is also possible that some mothers might misperceive the 

c il ’s w i            concerned, or dissatisfied with child weight, but nevertheless be 
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influenced by the actual weight status in feeding practices. In addition to zBMI, all 

maternal cognitions were also included in our models, which allowed us to assess their 

independent effect. With the inclusion of these variables simultaneously, some 

associations lost significance, such as associations with weight perception, suggesting 

that the observed effects were due the other cognitions. It is important to highlight that 

although we found several significant associations, our models explain only a small 

proportion of variance in maternal feeding practices (the highest value (less than 20%) 

was found for pressure to eat). This reflects the complexity of maternal feeding 

practices, which are influenced by several factors, such as children eating behaviours, 

that were not included in the analyses. T   s u  ’s m i  limi   i   is     s lf-reported 

nature of both the maternal cognitions and feeding practices. Self-report is known to 

introduce some measurement error, with mothers potentially misreporting due to lack of 

awareness, social desirability bias, or because of inherent subjectivity. Studies 

comparing maternal self-reported feeding practices with independent observations of 

their feeding have found poor associations between the two measures
54,55

. Nevertheless, 

the CFQ has been widely used and was previously validated in our sample
10

. 

Additionally, an important point to explore in future studies is whether perceptions and 

concerns about child weight influence parental practices related to other behavioural 

factors associated with obesity, such as monitoring and controlling their c il ’s p  sic l 

activity or sedentary behaviour.    

In summary, the current research contributes to our understanding of the 

underlying factors influencing feeding practices. The findings suggest that, in preschool 

and school-aged c il r    m    r’s p rc p i    f   c il   s u   rw i        

dissatisfaction with this condition are related to feeding practices promoting food 

intake. However, mothers who perceived their child as having overweight did not report 

using more controlling feeding practices to modify    ir c il ’s f    i   k    Als   

maternal concerns about child future weight gain are associated with feeding strategies 

to limit and control access to food. Additionally, moderate stability of maternal 

cognitions about child weight was found from 4 to 7 years of age. Despite that, some 

level of disagreement was found, with mothers more accurately identifying 

overweight/obesity over time. Clearly, it is important to evaluate maternal cognitions 

related to child weight, since perception, concern and dissatisfaction appear to be related 

to feeding practice independent of actual weight status.  
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Table 1 Mothers` and child`s characteristics at the 4 years and 7 years follow-up 

(n=3233). 

Maternal characteristics   

Age at baseline, mean (SD)  29.9 (5.0) 

Education at baseline, mean (SD) 11.8 (4.2) 

BMI (kg/m
2
) at 4y, mean (SD) 26.3 (4.5) 

Country of birth, n (%)  

Portugal                                                        2933 (90.9) 

Other countries  300 (8.1) 

Household income, n (%)  

>     €/m     772 (23.9) 

1001-1500 906 (28.0) 

1501-2000 682 (21.1) 

>2000 872 (27.0) 

Maternal Feeding Practices, mean (SD) 4y 7y 

Monitoring 4.2 (0.8) 4.2 (0.7) 

Pressure to eat 3.7 (1.0) 3.6 (1.0) 

Restriction 4.3 (0.6) 4.3 (0.8) 

Overt Control 4.1 (0.6) 4.2 (0.7) 

Covert Control 3.2 (0.8) 3.1 (0.8) 

Child characteristics  

Sex, n (%)   

Girls  

Boys 

   1575 (48.7) 

1658 (51.3) 

Birth weight, g, mean (SD)  3187.8 (479.4) 

BMI category, n (%)
 b  4y   7y  

Underweight  10 (0.3) 16 (0.5) 

Normal weight  2205 (68.2) 2080 (64.3) 

Overweight   715 (22.1) 687 (21.2) 

Obese   303 (9.4) 450 (13.9) 

Waist circumference, cm, mean (SD)  4y 7y 

  52.6 (4.3) 59.0 (6.8) 

Waist-to-weight ratio, cm/kg, mean (SD)  0.5 (0.04) 0.5 (0.05) 

BMI: body mass index; zBMI: body mass index z-score; y: years old; SD: standard 

deviation 

a   
Counts only total n=2914, due to missing values at 7 years of age.  

b 
Child weight 

status was classified according to the WHO criteria 
41

.           
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Table 2 Maternal perception, concern and dissatisfaction with child weight (n=3233). 

 

a 
The values represent kappa coefficients. 

b 
McNemar McNemar's or Bowker's Test to 

test if the answers change significantly from 4 to 7 years of age. Statistically significant 

results are shown in bold type (p<0.001). 

 

 

 

 

 
4y 7y 

Stability 

a 

Non-agreement  

at 4 and 7y 

Concern about child 

weight gain 

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

p-

value
b
 

Not concerned 636 

(19.7) 

739 

(22.9) 
0.475 

559 

(17.3) 
0.001 

Concerned  2597 

(80.3) 

2494 

(77.1) 

Dissatisfaction with child body weight    

Should weigh more 592 

(18.3) 

774 

(24.0) 

0.346 
932 

(28.8) 
0.001 

Should weigh less 213 (6.6) 476 

(14.7) 

About right  2426 

(74.9) 

1981 

(61.3) 

Maternal Perception of weight    

Underweight 249 (7.7) 264 (8.2)  

0.404 

 

555 

(17.2) 0.001 

Normal weight  2813 

(87.0) 

2599 

(80.4) 

Overweight  
171 (5.3) 

370 

(11.4) 
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Table 3 Associations between maternal perception, concern and dissatisfaction with 

child weight and maternal feeding practices at 4 years old (n=3233).   

 

Maternal feeding practices at 4y 

Monitoring 

    (95% CI) 
a 

Pressure to eat 

    (95% CI) 

Restriction 

    (95% CI) 

Overt control  

   (95% CI) 

Covert control 

    (95% CI) 

Maternal perception of child 

weight at 4y 
    

Normal 

weight 
(ref) (ref) (ref) (ref) (ref) 

Underwe

ight 

M1
 

b 

0.062 (-0.070, 

0.194) 

0.514 (0.356, 

0.672) 

-0.208 (-0.325, 

-0.087) 

-0.038 (-0.135 

,0.058) 

-0.112 (-0.255, 

0.031) 

M

2 

0.036 (-0.113, 

0.184) 

0.229 (0.059, 

0.398) 

-0.175 (-0.310, 

-0.039) 

-0.044 (-0.152, 

0.064) 

-0.020 (-0.181, 

0.140) 

Overwei

ght 

M

1 

-0.122 (-0.241, -

0.003) 

-0.714 (-0.902, 

-0.525) 

0.071 (-0.074, 

0.215) 

-0.067 (-0.182, 

0.048) 

0.134 (-0.037, 

0.304) 

M

2 

-0.016 (-0.229, 

0.198) 

-0.249 (-0.492, 

-0.006) 

0.020 (-0.174, 

0.214) 

-0.032 (-0.187, 

0.124) 

0.008 (-0.222, 

0.237) 

Maternal concern about child weight gain at 4y    

Not 

concerned 
(ref) (ref) (ref) (ref) (ref) 

Concern

ed 

M

1 

-0.040 (-0.128, 

0.048) 

-0.180 (-0.288, 

-0.072) 

0.239 (0.158, 

0.319) 

0.038 (-0.027, 

0.103) 

0.203 (0.108, 

0.298) 

M

2 

-0.014 (-0.106, 

0.078) 

-0.025 (-0.130, 

0.080) 

0.226 (0.142, 

0.310) 

0.037 (-0.040, 

0.114) 

0.183 (0.083, 

0.282) 

Maternal child body 

dissatisfaction at 4y 
    

About right (ref) (ref) (ref) (ref) (ref) 

Should 

weigh 

more 

M

1 

0.033 (-0.059, 

0.124) 

0.502 (0.394, 

0.610) 

-0.058 (-0.142, 

0.026) 

0.031 (-0.036, 

0.098) 

-0.092 (-0.192 -

0.007) 

M

2 
0.021 (-0.085, 

0.127) 

0.285 (0.163, 

0.406) 

. 

0.016 (-0.081, 

0.112) 

 

0.037 (-0.040, 

0.114) 

 

-0.018 (-0.132, 

0.097) 

 

Should M -0.149 (-0.292, - -0.627 (-0.796, 0.091 (-0.009, -0.061 (-0.140, 0.131 (-0.023, 
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weigh 

less 

1 0.007) -0.458) 0.191) 0.018) 0.286) 

M

2 

-0.135 (-0.332, 

0.063) 

-0.215 (-0.441, 

0.010) 

0.076 (-0.104, 

0.256) 

-0.042 (-0.185, 

0.102) 

0.028 (-0.185, 

0.241) 

R
2 

M

2 

0.004 0.144 0.023 0.015 0.019 

F
c 

1.1509 66.801 9.532 6.401 7.093 

CI= confidence interval; y: years of age; ref: reference category. R
2
: variance explained 

by the model. Statistically significant associations are shown in bold type. 
a
95% 

Confidence Interval with Bonferroni’s correction. 
b
M1: unadjusted model, M2: model 

includes perception, concern and dissatisfaction about weight, plus maternal education, 

child sex and zBMI at 4 years of age.  
c 
F (8,3224) for the models. 
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Table 4 Associations between maternal perception, concern and dissatisfaction with 

child weight and maternal feeding practices at 7 years old (n=3233).     

 

Maternal feeding practices at 7y 

Monitoring 

    (95% CI) 

Pressure to eat 

    (95% CI) 

Restriction 

    (95% CI) 

Overt control  

   (95% CI) 

Covert control 

    (95% CI) 

Maternal perception of child 

weight at 7y 
    

Normal 

weight 
(ref) (ref) (ref) (ref) (ref) 

Underwe

ight 

M1

a 

0.041 (-0.072, 

0.154) 

0.633 (0.466, 

0.800) 

-0.172 (-0.298, 

-0.045) 

0.049 (-0.045, 

0.142) 

-0.108 (-0.244, 

0.028) 

M

2 

0.039 (-0.195, 

0.172) 

 

0.190 (0.005, 

0.376) 

 

-0.121 (-0.269, 

0.026) 

 

0.046 (-0.065, 

0.071) 

-0.085 (-0.241, 

0.071) 

 

Overwei

ght 

M

1 

-0.123 (-0.197, 

-0.049) 

-0.775 (-0.919, -

0.632) 

0.113 (0.030, 

0.196) 

-0.087 (-0.168, 

-0.007) 

0.363 (0.246, 

0.480) 

M

2 

-0.047 (-0.195, 

0.102) 

 

-0.188 (-0.394, 

0.019) 

 

-0.008 (-0.172, 

0.156) 

 

-0.070 (-

0.191,0.051) 

 

0.203 (0.029, 

0.376) 

 

Maternal concern about child weight gain at 7y    

Not 

concerned 
(ref) (ref) (ref) (ref) (ref) 

Concern

ed 

M

1 

-0.043 (-0.116, 

0.031) 

-0.248 (-0.361, -

0.136) 

0.299 (0.218, 

0.380) 

0.006 (-0.054, 

0.067) 

0.235 (0.147, 

0.324) 

M

2 

-0.027 (-0.111, 

0.057) 

 

0.050 (-0.066, 

0.166) 

0.261 (0.169, 

0.353) 

 

0.003 (-0.065, 

0.071) 

 

0.171 (0.073, 

0.269) 

 

Maternal child body 

dissatisfaction at 7y 
    

About right (ref) (ref) (ref) (ref) (ref) 

Should 

weigh 

more 

M

1 

-0.008 (-0.086, 

0.070) 

0.657 (0.545 

,0.770) 

-0.053 (-0.140, 

0.014) 

0.041(-0.023, 

0.105) 

-0.060 (-0.152, 

0.033) 

M -0.028 (-0.119, 0.393 (0.266, 0.022 (-0.079, -0.022 (-0.132, 0.010 (-0.097, 
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2 0.064) 

 

0.520) 

 

0.123) 

 

0.088) 

 

0.117) 

 

Should 

weigh 

less 

M

1 

-0.128 (-0.223, 

-0.034) 

-0.602 (-0.738, -

0.467) 

0.152 (0.047, 

0.257) 

-0.063(-0.140, 

0.014) 

0.325 (0.241, 

0.437) 

M

2 

-0.086 (-0.221, 

0.049) 

-0.176 (-0.363, 

0.011) 

0.088 (-0.060, 

0.237) 

-0.014 (-0.132, 

0.088) 

0.158 (0.001, 

0.316) 

R
2
 M

2 

0.005 0.195 0.030 0.015 0.045 

F
b 

1.935 87.824 11.414 5.613 17.174 

CI= confidence interval; y: years of age; ref: reference category; R
2
: variance explained 

by the model. Statistically significant associations are shown in bold type.
 a

95% 

Confidence Interval with Bonferroni’s correction. 
b
M1: unadjusted model, M2: model 

includes perception, concern and dissatisfaction about weight, plus maternal education, 

child sex and zBMI at 7 years of age.   
c 
F (8,3224) for all models.  
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