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I N N

with medical recommendations and y (n=178) was distributed
to parents or caregivers of patient: tionnaire to assess if the
respondent adequately identifi individual with PKU. Results
showed that the level of kno, . Knowledge regarding allowed

control. It is important to include g ifi i ection, keeping in mind that some items
might be more confusing than others.

of phenylalanine (Phe) metabolism which, due to a
ses the accumulation of Phe in the body. High Phe
concentrations have i evelopment and function [1]. PKU was the first inborn error
of metabolism in whi : stully prevented most of its symptoms [2]. In recent years, alternative
treatments have become availa ow diet is still the main or only treatment for most individuals with
PKU. Maintaining Phe levels i mended target range enables patients to have normal intellectual
PKU follow a diet that restricts any food containing toxic levels of Phe.
These foods include all high prote aining products such as meat, poultry, fish, eggs, dairy, nuts, beans, most
grains and many other foods [3]. Dépending on each patient’s individual tolerance to Phe, these restrictions are more
or less severe. Other amino acids, calories or micronutrients are supplemented with special formulas.

For individuals with PKU, observing dietary rules is crucial. However, following the strict rules of this nutritional
regimen remains problematic for many parents and patients. Poor adherence usually appears during adolescence and
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worsens during adult life leading to poor metabolic control and neurological, psychological and social complications.
It is acknowledged that despite the high efficacy of the dietary therapy, the outcome of patients remains suboptimal [4].
Moreover, physical complications may arise due to a poor nutritional status [5-6]. Poor adherence has multiple reasons
that range from the bad taste of special products, difficulties in obtaining certain supplements, boredom with a very
limited selection of foods or neurological difficulties in planning meals [7-10].
Following any diet, but especially one as demanding as a PKU diet,
composition, meal planning and specific nutritional recommendations [11].
parents cannot make informed decisions regarding their diet and healt

relevant knowledge on food
owledge, patients and their
. Which foods are selected to buy,

prepare and eat is a central part of any dietary regimen. Food selection j by sensory aspects (taste, texture,
appearance) but also age, gender, mood and very importantly b minants, education and social
environments [15-18]. These aspects affect food selection and neo

Dietary knowledge is initially acquired by parents and, su o often carry on patterns
established early on throughout adolescence and adultho ore very important in
shaping future conduct, and parents are the model for es with food. Their
attitudes will determine future behavior towards diet and ha 0]. The mother’s
role seems to be especially relevant, as in most households she i isions for her
children [21]. Differences have been found between the way fathers s and
the way practices affect their children [22].

studies examine the impact of different socioect
recommendations [24-25]. Only a few publications
[26-27,13,19].

To our knowledge, this is_thelfis ; : i children with PKU.

on level of adherence to dietary
al knowledge on diet adherence

2. Materials and Meth

2.1. Participants

2.2. Instrument

Data were obtained via th onnaire to Evaluate Knowledge of the Low Phe Diet in PKU, previously
developed and validated by our teamt [28]. Completing the survey takes approximately 10 minutes. Participants were
presented with 80 different foods and asked to determine whether each item could be eaten freely (without restriction
or the need to measure the amount ingested) or not. We considered “free” those foods with a Phe content of less than
50 mg / 100g of product. The survey contained 35 “free” foods and 45 restricted items. A point is awarded for each
correct response. The raw scores (number of points) yield a percentile score based on general knowledge as well as 3
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percentile sub-scores measuring 1) knowledge of free foods (factor 1, reliability = .97), 2) easy to recognize restricted or
prohibited foods (factor 2, reliability = .92) and 3) difficult to recognize limited foods (factor 3, reliability = .91). The
Cronbach’s alpha coefficient of the questionnaire is .945, indicating high internal reliability.

2.3. Statistical Analysis

Data were processed using SPSS Statistics 25 software. Descriptive statistic
the data obtained. Quantitative data were presented as absolute frequency (
contingency tables. Quantitative variables are presented as position
(Standard Deviation and coefficients of variation). Non-parametrical te
used to evaluate significant differences between variables.

sed to synthesize and organize
requency (%) and shown in
mean and median) and dispersion
Whitney or Kruskal Wallis) were

3. Results

A total of 207 participants answered the questionnai iminati ded very incomplete
forms, those that related to older patients or patients i atment, data were
analyzed from 172 surveys relating to 178 children with PKU. e study (Figure
1). The majority 11.2% were from California, 6.5% from Illinois an Washington,
Ohio and Pennsylvania.

Caregivers were mostly women (86%) wi . . hers in
81.4% of cases; the father in 8.1% and 10.5% : 4% of the
caregivers had completed university level studies, 8 ] d only 2.9% had lower educational
levels.

The 178 children with PKU they cared for were 49. age of 7.31 years (SD=4.628).
19.2% were 0-2 years of age, 3-5 years old, were 14- 17 years old.
Severity of PKU was self-r ical in 87.2% of pati

6% Montana
0.5% North Dakota
Oregon
4.5%
South Dakota
Nevada M

Minnesota

elaware
aryland 1%

Colorado P

1.5%

Arizona
1%
0.5%

Alaska

Figure 1. Geographical distribution of participants.
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General knowledge of food selection among our caregivers was very high in 17.4% (70-99 score percentile), high
in 42.4% (60-69 percentile), medium in 16.9% (percentile 40-59), low in 16.9% (percentile 30-39) and very low in 12.8%
(0-29 percentile). Regarding specific food items, correct answers regarding easy to recognize restricted foods was
between 98-99% (Table 1). However, among restricted foods not easy to recognize or allowed foods, correct answers
varied from 40 to 60% (Table 2).

Table 1. Highest right answers.

Item food % Wrong answers Statistical
standard deviation
Canned tuna 99 ,108
Walnut ,108
Chicken ,108
Lobster ,108
Peanuts Not allowed ,108
Cashew 99 ot allowed ,108
Egg
Sausage Not dllowed
Hazelnuts Not allowed

Whole-wheat bread

t wrong answers

Statistical
standard deviation
Allowed ,492
Limited ,494
¢ Limited ,496
Cocoa butte Allowed ,497
Coconut Limited ,501
Butter Allowed ,499
Limited ,499
Allowed ,498
Allowed ,496
Limited ,490

Caregivers were asked to self-report the number of blood tests to determine Phe controls
they had sent in over the last 3 years and what percentage of those were above the concentration
recommended by their physician. (23 respondents did not complete this section of the survey).
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We found a significant correlation (p<0.01) between the food selection knowledge score 128
and metabolic control (Pearson’s r=.223), with lower scores associated with worse metabolic 129
control. Respondents with lower scores were more likely to incorrectly label allowed foods 130
(Pearson's r=.252). We also found that younger caregivers and/or those with younger children 131
reported worse metabolic control in their offspring (Pearsom’s r = .226). 132

133

In summary, 3 out of 4 respondents de d a medium, good or very good 134
knowledge regarding food selection for thei PKU. Participants were mainly 135
mothers of young children with a high edugat terested enough to belong toa 136
, they probably representa 137
study including fathers 138
eover, the use of self- 139

4. Discussion

highly motivated group and may be
and less well-educated responden

reports may have biased the re 140
number of tests showing metabolic 141
limitation, there was a significant corre 142
measure of metabolic control. 143
Although knowlé 144

for most respondents. 145
questionnaire and groupediv ing” i i 146
sauces or fruits and vegeta 147
mustard or mayonnaise no ¢ 148
149

150

g artichoke contain higher 151

§ or vegetablet refore appear as limited foods 152

or of food). It ispossible that in some PKU Centers 153
ers they may b€ restricted. 154
an “free” foods. This result is not surprising, as 155
is greater when avoiding those foods that 156
blood Phe levels. However, we believe that 157
without restrictions is equally important in order 158
the diet, enhancing the introduction of a broader 159
ing the sense of hunger and/or increasing the amount of calories, 160
oods. In the long term, the broader and easier the diet, the 161

more likely it is to enhance adherence to nutritional 162
icularly noted among the older cohorts of children. Adolescent 163

ic control were those whose parents/caregivers had better general 164
often correctly identified “free” foods. 165
ge sample size and broad representation of respondents from throughout 166
uggests that this knowledge test is relevant for health professionals who 167
s affected by classic and moderate PKU. 168

5. Conclusions 169

Having a measurement instrument to assess the general knowledge of the PKU diet has 170
clinical utility. In particular, knowledge of allowed foods shows a significant correlation with 171
the percentage of blood Phe tests exceeding recommended values. Future studies mightinclude 172
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socioeconomic variables as well as a broader range of participants who have less education or
for whom English is not their native language.

Data also suggest that currently the focus of educational programs for parents or other
caregivers has been on prohibited and limited foods rather than those allowed. Educational
campaigns to increase awareness permitted foods in the PKU diet will increase the range and
quality of foods offered to children and may improy, -term adherence to nutritional

recommendations.
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