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ABSTRACT  
 

This study compared the levels of calories and macronutrients ingested by patients with type 1 
diabetes and their relatives. This is a cross-sectional study that evaluated dietary intake (24-hour 
Food Record), nutritional status (Body Mass Index), as well as socioeconomic status of patients and 
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their families. Glycemic control was assessed by glycated hemoglobin (HbA1c). There were positive 
correlations between dietary intake of patients and family members/accompanying persons 
regarding carbohydrates, proteins and lipids consumption. Dietary intake of patients and their family 
members was similar, but inadequate and discordant in relation to current recommendations.  
Longer time since diagnosis and in service as well as higher number of capillary blood tests was 
related to better HbA1c levels. Kinship relationship to HbA1c requires further study focusing on 
parental influence on the treatment of adult patients with type 1 diabetes. 
 

 
Keywords: Diabetes; type 1 diabetes; family; food habits; nutritional status. 
 
1. INTRODUCTION 
 
Type 1 diabetes (T1D) is a chronic autoimmune 
disease caused by pancreatic β-cell destruction, 
resulting in absolute deficiency of insulin 
production [1]. Although less common than type 
2 diabetes, studies show an annual growth of 3% 
in cases of type 1 diabetes worldwide [2]. 
 
Glycaemic control is essential to prevent acute 
and chronic complications of DM. The American 
Diabetes Association [1] defines as appropriate 
targets a fasting glycemia lower than 130 mg/dl 
and glycated hemoglobin (A1C) lower than 7%.  
However, maintaining recommended glycemic 
targets is a major challenge for patients and 
healthcare professionals.  
 
Low socioeconomic status and educational level, 
high treatment-related costs as well as the 
complex individual factors of patients and 
relatives involved in the treatment are considered 
important barriers in adherence to the 
therapeutic plan [3-6]. In addition, one of the 
main issues affecting metabolic control is 
observance to dietary recommendations [1]. This 
is especially true in patients with type 1 diabetes 
(T1D), which are often younger, present more 
variable blood glucose results and are more 
prone to hypoglycemia [1]. 
 
Given the importance of a structured diet plan for 
glycemic control and for the dynamics of family 
life, this study aimed to evaluate the relationship 
between dietary intake of family members of 
patients with T1D and metabolic control of 
patients. Additionally, the influences of 
demographic, socioeconomic, nutritional and 
therapeutic factors on glycemic control of 
patients were investigated. 
 
2. METHODOLOGY 
 
This is a cross-sectional study involving 100 
individuals: 50 patients with T1D and 50 of their 
family members, which shared housing. The 

study was conducted from June 2012 to 
December 2013. 
 
We included patients older than 18 years, with at 
least two years of diagnosis and who were under 
follow-up in the Endocrinology service of our 
university hospital for at least one year. In 
relation to family members/caregivers, the 
inclusion criteria were subjects older than 18 
years who lived in the same house or were 
directly involved in the care of patients (e.g., 
caregivers, nurses etc.) and had knowledge 
about the patient's disease for at least one year. 
 
We studied data on socioeconomic status (family 
income and education), household composition 
and demographic characteristics, using the 
Graciano, Lehfeld and Neves Filho [7] 
questionnaire. 
 
For anthropometric measurements of patients 
and family members, weight and height were 
assessed, both measured by the same 
investigator. Body weight was obtained through 
an electronic anthropometric platform scale 
(Filizola®), with a maximum capacity of 150 kg. 
The results were recorded at the 0.1kg precision 
level. Height was measured in millimeters with a 
stadiometer attached to the scale [8]. 
 
Body Mass Index (BMI) was calculated dividing 
the weight in kg by the square of height in 
meters. Nutritional status was classified 
according to BMI cutoff points, as recommended 
by the World Health Organization [9]. 
 
For dietary intake evaluation of patients and 
family members we used the 24 h-Food Record 
(FR24h), which was obtained always on Fridays. 
Total Energy Value (TEV) and daily consumption 
of carbohydrates, lipids, proteins and fibers were 
estimated. For greater reliability, photographic 
materials with examples of food portions were 
used. For FR24h calculation was used the 
Nutritional Evaluation Software and Dietary 
Prescription – Dietpro 5i [10]. The following 



 
 
 
 

Bovi et al.; BJMMR, 16(6): 1-11, 2016; Article no.BJMMR.26084 
 
 

 
3 
 

tables of nutritional composition were used to 
assess the adequacy of macronutrient intake: the 
Brazilian Table of Food Composition/NEPA – 
UNICAMP [11], Table for Dietary intake 
Evaluation in Homemade measures [12] and 
Table of Food Composition: Support for 
nutritional decision [13]. Nutritional composition 
of processed foods provided by manufacturers 
were used when necessary. 
 
Data related to glycemic control (the last  
HbA1c), insulin therapy, associated diseases, 
diabetes duration and the number of 
consultations with the Nutrition Service in the 
previous year were obtained through interview 
and confirmed when consulting patient records. 
 
The study was approved by the Research Ethics 
Committee of the School of Medical Sciences, 
University of Campinas, N 1160/2011. 
 
2.1 Statistical Analysis 
  
Descriptive data are presented as median 
(interquartile range) and frequency (percentage), 
unless stated otherwise. 
 
We compared continuous variables between two 
groups using the Mann-Whitney test. Categorical 
data were compared with the Chi-square test and 
Fisher's exact test, as appropriate. 
 
Correlation between variables was evaluated 
with Spearman nonparametric correlation 
coefficient. The analysis of the factors influencing 
glycemic control was assessed with univariate 
and multivariate linear regression analyses with 
HbA1c as the dependent variable. 
 
All tests were two-tailed and the statistical 
significance was set at p<0.05. All tests were 
done with the software SPSS v20.0. 
 
3. RESULTS 
 
3.1 Characteristics of Patients with Type 

1 Diabetes and Their Accompanying 
Persons  

 
Among the 50 patients with T1D, 66% were 
female, median age of 32 years (IQ 25.0, 42.0). 
As for accompanying persons, 64% were female, 
median age of 48.0 years (IQ 37.75; 55.25). 
Distributions of socioeconomic and demographic 
factors as well as health status of patients and 
their accompanying persons are described in 
Tables 1 and 2, respectively. 

Regarding insulin therapy, 44% used a fixed 
dose insulin regiment, with no pre-prandial 
correction (FDWC), 38% used a fixed dose 
insulin regiment with pre-prandial correction 
(FDC) and 18% counted carbohydrates (CC). As 
for diabetes complications, 54% of patients had 
nephropathy, 46% peripheral neuropathy and 
66% had signs of diabetic retinopathy. 
 
There were no significant correlations between 
nutritional status of accompanying persons and 
nutritional status of the patient (p=0.632). 
 
3.2 Comparative Analysis for Dietary 

Intake of Patients with Type 1 Diabetic 
and Accompanying Persons 

 
Table 3 shows data on dietary intake of patients 
and the accompanying persons as well as their 
adequacy according to guidelines. Correlations 
between macronutrient intakes of both groups 
are summarized in Table 4. 
 
3.3 Linear Regression Analysis for 

Variables Influencing Glycemic 
Control in Patients with Type 1 
Diabetes 

 
In univariate evaluation of factors that could 
influence glycemic control of patients, it was 
observed statistically significant results in relation 
to gender, age, number of people in the 
residence, diabetes duration, follow-up time in 
service, insulin dose (IU/kg/day) number of blood 
glucose tests per day, and body mass index 
(BMI) (Table 5). 
 
Multivariate analysis showed that factors with 
independent influence on glycemic control were 
diabetes duration, insulin dose in IU/kg/day and 
relationship to accompanying persons (Table 5). 
 
The group of patients accompanied by their  
mother had worse glycaemic control when 
compared to other groups, with a median HbA1c 
9.7% in contrast to 8.6% for the spouse group 
and 8.5% for those accompanied by other 
relatives or caregivers. 
 

4. DISCUSSION 
 
Many factors can influence the choices of food in 
patients with type 1 diabetes. However, it is 
known that food plan composition, even with   
some important differences, resembles that 
recommended for the general population. 
[1,14,15]. 
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Family eating habits can influence food choices 
and directly affect the nutritional status of its 
members. Studies in populations of children 
without diabetes showed a strong association 
between dietary intake of parents and their 
children and the influence exerted by each 
member of the family separately on the child food 
intake [18]. In a review by Rasmussen et al. [19], 
eight of nine studies showed a positive 
association between parents and son in daily 
intake of fruits and vegetables.  
 
In this study, dietary food intake presented 
inadequacies in relation to what is recommended 
for patients with diabetes and also compared to 
recommendations for the healthy population 
[16,17,20]. This was so for patients as well as 
accompanying persons. This is of particular 

importance, given that patients are from a 
reference, multidisciplinary clinic specialized in 
the care of people with T1D and had a median 
follow-up time of eight years. Thus, it is expected 
that all received relevant advice regarding 
treatment of their diabetes several times. This is 
similar to the findings of Gajda et al. [15] which 
identified inadequate eating habits when 
evaluating a group of patients with type 2 
diabetes (n=43) and healthy subjects (n=43). 
 
Evaluation of the 24-hour food record of patients 
in the present study showed that more than 50% 
had carbohydrate consumption according to the 
recommendations of BSD [16], ADA [2]             
and EASD [20,21]. The Spanish Diabetes 
Association [22], in a study involving patients 
with T1D and T2D, found that more than

 
Table 1. Demographic, socioeconomic and health stat us of patients with type 1 diabetes (n=50) 

 
Education   
        Completed high school (≥ 11 years of study) 
        Incompleted high school (≤ 11 years of study) 

30 (60%) 
20 (40%) 

Number of people in the residence 4 (3.0;5.0) 
Income familiar per capita (dollar) 268.90 (217.81; 373.32) 
Duration of diabetes (years) 18.5 (12.75; 24.0) 
Period of follow-up in service (years) 8.0 (2.75; 15.25) 
Insulin dosage (IU/Kg/day) 1.00 (1.0; 1.0) 
Number of capillary blood evaluation 4.0 (2.0; 6.0) 
Number of consultations with the nutritionist last year. 0 (0; 2.0) 
HbA1c 9.0% (8.0%; 11.0%) 
BMI - Kg/m² 25.5 (22.0; 29.0) 
TEV (Kcal) 1583.0 (1103.00; 1863.75) 
Carbohydrate (% TEV) 49.0 (41.0;54.0) 
Lipid (% TEV) 31.0 (24.75; 37.0) 
Protein (% TEV) 20.0 (16.75; 23.25) 
Fibers (g) 15.50 (8.75; 20.25) 

Numbers are median (interquartile range) or frequency (%); BMI - Body Mass Index; TEV – Total Energy Value of 
the diet 

 
Table 2. Characteristics of accompanying persons (n =50) 

 
Education   
        Completed high school (≥ 11 years of schooling) 17 (34%) 
        Incompleted high school (≤ 11 years of schooling) 33 (66%) 
Accompanying persons    
        Mother 22 (44%) 
        Spouse 19(38%) 
        Others* 9 (18%) 
BMI - Kg/m² 28.1(25.7;31.2) 
TEV (Kcal) 1497.50 (1041.50; 2018.75) 
Carbohydrate (% TEV) 53.0 (43.75;57.25) 
Lipid (% TEV) 28.50 (24.0; 36.25) 
Protein (% TEV) 17.50 (15.0;21.25) 
Fibers (g) 16.0 (11.0;22.0) 

Numbers  are  median  (interquartile  range)  or  frequency  (%);  *Others:  siblings,  grandparents,  uncles/aunts,  
children  and caregivers; BMI - Kg/m²) - Body Mass Index; TEV – Total Energy Value of the diet 
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80% were in accordance with the ADA 
recommendations for carbohydrate intake, 
similarly to other works [15,23]. 
 
In addition, our study found no correlation 
between the percentage of carbohydrates 
consumed and metabolic control, in opposition to 
the findings of Feinman, et al. [24]. The study of 
Woo, et al. [25] involving adults with T2D, also 

found no correlation between carbohydrate 
intake and HbA1c. Haimoto, et al. [26], using 
different levels of carbohydrates restriction for 
patients with T2D, showed that the drastic 
reduction of this nutrient is not necessarily 
associated with better glycemic control, 
concluding that carbohydrate reduction should be 
individualized in order to avoid unnecessary 
restrictions. 

 
Table 3. Average distribution, percentage and dieta ry intake of patients and their 

accompanying persons according to the recommendatio ns for macronutrients and fibers for 
patients with diabetes and for the general populati on (BSD (2013) [16] and AMDR (2005) [17], 

respectively)* 
 

Variable  Patients (n=50) Accompanying persons  (n=50) p 
BSD recommendation  

Carbohydrate (% TEV)     
Inadequate 23 (46%) 20 (40%) 0.90 
Adequate 27 (54%) 30 (60%) 7 
Lipid (% TEV)     
Inadequate 28 (56%) 24 (48%) 0.37 
Adequate 22 (44%) 26 (52%) 3 
Protein (% TEV)     
Inadequate 36 (72%) 30 (60%) 0.79 
Adequate 14 (28%) 20 (40%) 7 
Fiber (g)     
Inadequate 37 (74%) 35 (70%) 0.72 
Adequate 13 (26%) 15 (30%) 8 

AMDR recommendation   
Carbohydrate (% TEV)     
Inadequate 21 (42%) 14 (28%) 0.93 
Adequate 29 (58%) 36 (72%) 9 
Lipid (% TEV)     
Inadequate 23 (46%) 17 (34%) 0.47 
Adequate 27 (54%) 33 (66%) 97 
Protein (% TEV)     
Inadequate 3 (6%) 1 (2%) ---** 
Adequate 47 (94%) 49 (98%)  
Fiber (g)     
Inadequate 46(92%) 45 (90%) 1.00 
Adequate 4 (8%) 5 (10%) 0 

Numbers are median (interquartile range) or frequency (%) 
TEV – Total Energy Value of the diet;   *BSD (Brazilian Society of Diabetes (SBD, 2013)); AMDR (Acceptable 

Macronutrient; Distribution Range (Standing Committee on the Scientific Evaluation of Dietary Reference 
Intake,2005)), **inability to perform statistical test due to group distribution 

 
Table 4. Correlation coefficients between dietary i ntake of accompanying persons/family 

members, metabolic control and dietary intake of pa tients 
 

Companions (N=50)   Carbohydrate (% TEV)  Lipid (% TEV)  Protein (% TEV)  Fiber (g)  
Patients (N=50)      
HbA1c (%) 0.063 0.092 0.108 0.095 
Carbohydrate (% TEV) 0.275* 0.296* 0.006 0.50 
Lipid (% TEV) -0.357* 0.300* 0.163 0.159 
Protein (% TEV) 0.091 0.063 - 0.270 0.035 
Fiber (g) 0.051 0.068 0.184 0.087 

%TEV = Total Energy Value of the diet; *p<0,05 
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Table 5. Variables influencing glycemic control of patients (HbA1c) – Analysis of univariate 
and multivariate linear regression analyses 

 
Univariate regression  

Variable  Coef B  Coef β BI (95%CI) p 
Gender 2.219 .368 (0.572; 3.865) 0.009* 
Age -0.118 -0.460 (-0.184; -0.051) 0.001* 
Patient education -1.593 -0.270 (-3.258; 0.072) 0.060 
Number of people in residence 0.500 0.274 (-0.015; 1.014) 0.057* 
Family income 0.000 -0.082 (-0.001; 0.000) 0.574 
Diabetes duration -0.166 -0.551 (-0.240; -.092) <0.001** 
Time of follow-up in service -0.118 -0.338 (-0.214; -0.021) 0.018* 
Insulin Dose (IU/Kg/day) 2.393 0.389 (0.732; 4.055) 0.006* 
Body Mass Index (BMI) -0.150 -0.282 (-0.301; 0.000) 0.049* 
Blood glucose tests/day -0.511 -0.335 (-0.933; -0.090) 0.019* 
Consultations with Nutrition (n/year) 0.409 0.212 (-0.143; 0.961) 0.143 
TEV 8.493 0.019 (-0.001; 0.001) 0.895 
Carbohydrate (% TEV) 0.011 0.036 (-0.077; 0.099) 0.806 
Lipid (% TEV) 0.056 0.155 (-0.049; 0.161) 0.289 
Protein (% TEV) -0.106 -0.249 (-0.227; 0.015) 0.084 
Fiber (g) -0.018 -0.051 (-0.124; 0.087) 0.730 

Multivariate regression  
Diabetes duration -0.123 -0.425 (-0.186; -0.060) <0.001** 
Insulin Dosage (IU/Kg/day) 2.393 0.303 (0.721; 4.064) 0.006 
Kinship -1.226 -0.334 (-2.024; -0.428) 0.003 

*p<0.05; **p<0,001; TEV = Total Energy Value of the diet 
 
In a study evaluating carbohydrate restriction 
versus carbohydrate counting in T1D, Krebs, et 
al. [27], pointed out that in addition to being of 
difficult adherence, several adverse effects 
related to low carbohydrate intake, such as 
irritability, were reported by patients. Moreover, 
the authors also indicated that in some cases the 
patients expressed difficulty in finding the correct 
insulin dosage to be administered for 
carbohydrate when it was restricted (50-75 
grams CHO/day). Bilsborough and Crowe [28] 
pointed out that carbohydrate-restricted diets 
could promote increased cholesterol, reinforcing 
the need for individualization in the distribution of 
carbohydrates in the diet, especially for patients 
with diabetes. 
 
Data as these may indicate that carbohydrates 
consumption would not solely be responsible for 
uncontrolled diabetes and would help explain our 
results, since low-carbohydrate diets and 
concomitant replacement by fat and protein are 
associated with the worst HbA1c outcomes 
[23,29,30]. 
 
Krebs, et al. [27] reported that in individuals more 
susceptible to diabetes, high protein coupled with 
low carbohydrate intake, could increase hepatic 
glucose output and reduce peripheral utilization 
of glucose, indicating a state of insulin 

resistance. This suggests that high intake of 
proteins could be one of the factors related to 
poor glycemic control in patients with diabetes. 
 
In the present study, protein intake was at the 
maximum limit of the BSD [16] and EASD 
recommendations [20,21]. However, there was 
no correlation with HbA1c, contrary to some 
findings in the literature [31]. Furthermore, we 
observed an increase in protein intake in people 
with and without diabetes in our study. 
 
As for lipids, we observed that consumption 
exceeded the BSD recommendation [16], 
remaining close to the maximum limit of the ADA 
recommendation [2,16] and it was not related to 
metabolic control. These findings are in 
agreement with some authors [25], but disagree 
with others [32]. 
  
A Chinese study [33], comparing the food intake 
of patients with T1D and individuals without DM, 
showed that the intake of macronutrients differ 
substantially. According to the authors, patients 
with diabetes tend to consume a lower 
percentage of energy from carbohydrates and 
higher from fat and protein. When stratified by 
insulin regimen, it was observed that the 
difference between the consumption of 
carbohydrate and fat was stronger among 
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participants on fixed insulin regimens. Since 82% 
of patients in our study were under a fixed dose 
insulin regimen, this finding could explain the 
high consumption of fat we have found in our 
population. We emphasize this aspect remains 
controversial, so, more studies are necessary. 
 
In relation to fibers, the consumption was below 
the recommendations of the main societies and 
health organizations [16,17,20] and was not 
correlated with glycaemic control, as opposed to 
what is reported in the literature [15,23,34]. 
 
Therefore, we suggest that lipid consumption 
beyond the recommendations and inappropriate 
intake of fibers would be associated with the idea 
of replacing carbohydrate consumption by other 
dietary sources, a modification that would not 
lead to better metabolic control. Studies such as 
the DCCT (Diabetes Control and Complication 
Trial) [35] showed that replacing carbohydrate by 
fat (that is, a low carbohydrate/high fat diet) was 
associated with higher levels of HbA1c 
regardless of age, gender, exercise, triglyceride 
levels and BMI. 
 
Meissner, et al. [36] observed a greater 
consumption of lipids and lower consumption of 
carbohydrates and fibers in adolescents with 
type 1 diabetes. For these authors, such 
behavior aims minimizing weight gain. 
 
We found similarities in the dietary intake of 
patients and accompanying persons regarding 
carbohydrates, proteins and lipids. Higher 
consumption of these macronutrients by family 
members was associated to higher consumption 
among patients. It was also observed that the 
lower carbohydrate intake of patients was 
accompanied by higher consumption of lipids 
among family members, data so far not reported 
in the literature. This could be a sample 
characteristic or an indication of replacement of 
dietary sources of carbohydrate by high fat 
foods, thus reflecting the current models of 
dietary intake. 
 
Among accompanying persons and patients, 
there was inadequate intake of carbohydrates, 
proteins and fibers according to the WHO 
recommendations [37]. Lipids and fibers 
consumptions were in according to the AMDR 
recommendations [17]. In both cases, the 
support for food and nutrition transition is 
evident, indicating that both accompanying 
persons and patients have not properly 
understood the guidance provided by healthcare 
professionals. Alternatively, they might not have 

been motivated to implement the modifications 
proposed or have difficulties introducing the 
recommendations in everyday life. 
 
Education is one of the main factors considered 
relevant in understanding the importance of 
dietary characteristics [38-39]. Studies show that 
over 50% of patients with diabetes have no 
knowledge or sufficient ability to manage their 
disease. [40] We found higher education level in 
patients when compared to accompanying 
persons. At the same time, the educational level 
of the accompanying persons as well as that of 
patients had no influence on glycaemic control of 
patients. One hypothesis for this lack of 
association would be the homogeneity of the 
sample as compared to other studies. 
 
Family income also had no effect on the 
metabolic control of patients, in contrast to most 
authors. It is reported that lower educational level 
and family income can make it difficult to adhere 
to treatment plans, especially nutritional therapy, 
and can promote low indexes of quality of life in 
patients with diabetes [3,41-42]. 
 
At the same time, we found that the higher the 
number of individuals per residence the worse 
the HbA1c result. Despite solid information 
reporting that the family unit has great influence 
on the treatment of diabetes, so far we found no 
studies that correlate the number of family 
members in the same environment with 
glycaemic control of patients with diabetes           
[42-44]. 
 
We noted that there was no correlation between 
nutritional status of family members and patients. 
However, we highlight that only studies in 
children and adolescents showed the influence of 
the parents’ nutritional status on their children 
[44,45]. This was especially so for the mother’s 
influence [46,47] and so far we are not aware of 
studies that evaluated such influence in adult 
populations. An interesting finding in our study 
was the relationship between the degree of 
kinship of accompanying persons and glycemic 
control of the patient. We found that patients 
followed by their mothers had worse glycemic 
control. As our population consisted of adult 
subjects, we believe that issues related to the 
degree of autonomy of the patients require 
further investigation before drawing any 
conclusions. At the same time, we found no 
studies that consistently evaluate the motherly 
figure contribution to the treatment and 
glycaemic control of DM in adults. 
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We found better glycaemic control in patients 
with longer duration of diabetes, diverging from 
previous publications [48-49]. A possible 
explanation is based on the idea that the longer 
time of disease results in longer medical follow-
up, repeated guidance regarding glycaemic 
control, factors that could contribute to better 
HbA1c results. 
 
On the other hand, patients with a higher insulin 
dose per Kg/day had worse glycemic control, a 
finding that is in agreement with previous works, 
where children and adolescents with T1D had 
worse glycemic control even with larger doses of 
insulin per Kg/day [49-51]. In our population, 
more than 50% of patients were overweight or 
obese, which could explain the increase in insulin 
dose per Kg/day. Similar results were found in 
studies with children and adolescents with T1D 
[52]. 
 
Finally, in this study, patients who performed a 
greater number of capillary blood tests/day 
showed better glycemic control, agreeing to the 
literature [16,53]. 
 
5. CONCLUSION 
 
We conclude that dietary intake of patients and 
their family members was similar, inadequate 
and discordant from what is recommended, 
highlighting that educational guidance related to 
food consumption in patients with T1D should 
also include the family. 
 
Longer period since diagnosis and longer             
follow-up in the service were independent   
factors leading to better metabolic control. The 
influence of accompanying personnel on HbA1c 
requires further studies focusing on parental 
influence in the treatment of adult patients with 
T1D. 
 
6. STUDY LIMITATIONS 
  
One limitation of this study was the use of only 
one 24-hour food recall in patients and family 
members. Given the dynamics of the service and 
the need to obtain data from both groups at the 
same time, we opted for this practice. 
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