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Introduction

In the physician’s specialized training in PublicHealth, building a scale and analyzing it statistically is
oneof the tools toacquire theneededcompetencies inepidemiological research[1].Theaimis toexemplify
theprocessof elaboration andanalysis of a scale, takingas example aquestionnaire developed to assess the
construct "mental health" and its twodomains: “stress”(S) and “eating disorders”(ED).

Methods

For the S domain, adapted items from the SF-36 scale [2] were used in our questionnaire. For the ED
domain, adapted items from the EatingQuestionnaire -A(EDE-A) scale [3] were used. For both domains,
the same responseoptions, in aLikert scale [4],wereused: never, a little time/a few times, sometime/some-
times, a lot of time/several times, most of times/most of the time and always. The pilot questionnaire
(Figure 1) included an introduction, 26 items and the consent form.A convenient sample was assessed
throughGoogle Forms, sharing it through socialmedia.No criteria of selection of respondentswere estab-
lished to assess the larger andmore diverse sample possible. The surveywas open for three days (1st – 3th
April).

Statistical analysis was performed in SPSS (significance level of 5%) to assess: the composition of the
sample and responses (exploratory analysis); facial, content, construct and criterion validity; principal
component analysis; analysis of the internal consistency; and floor and ceiling effects. Facial and content
validity analysiswasperformed throughpeer/expert review.Criterionvalidity is performedusing theGold
Standard(GS).As therewas not a trueGS to assess, convergent validationwas performed through a proxy
GS, the item "Doyou consider yourselfmentally healthy?”.

Results

ExploratoryAnalysis: n=258 (Figure 2A, B, C, D); proportion of missings <5%(E) [6]; wide distribu-
tionof responses in thedifferent options(F) -widemean (X̅) and standarddeviation (SD)(G) [6]; Facial and
content validity: both visual approaches used in the different domains of the survey are equally successful.
Context and objectiveswere understood,with no apparent problems of interpretability.

Principal ComponentsAnalysis (PCA)(Figure 3):Assessment of the domains suggested by data (two
as expected) and initial assessment of the construct (no construct verified). Bartlett's test of sphericity
(p<0.001) andKaiser-Meyer-Olkin test [0.807(>0.6)] [6], both reinforce the possibility of performing the
PCA, reinforcing the findings of content validity analysis.

Internal Consistency(Figure 3): Cronbach'sAlpha (CA) [0.743(0.700-0.950)] [6], item-total correla-
tion (all>0.4) [6] and inter-itemcorrelation (0.320, should have been>0.4, but theCAafter deletion of each
item increased only 0.003 just for one of the items).

Construct Validity(Table 1): Five theoretical hypothesis were proposed based on the literature to test
the construct (assessed in 5 items). There is no attainment of statistically significant differences in at least
>75%of the hypotheses proposed,which reinforces that there is no construct.

Criterion validity: The proxy GS has no missings, X̅=5.72(±0.966) (respondents considering them-
selvesmentally healthy). Spearman's Correlation(r) are significant and negative betweenGSxS(r=-0.433,
p<0.001) and GSxED(r=-0.198, p=0.001), meaning the higher the self-perceived mental well-being, the
lower the scores on the scales: there is agreementwith the elaborated external criterion.

Floor or ceiling effects: Less than 15% selected the extreme options of response meaning there are no
ceiling nor floor effect. In domain S: minimum response=18 (5%); maximum response=48(0.8%). In the
EDdomain:minimum response=14(0.8%);maximum response=38(0.4%).
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Parte 3- Consentimento Informado 

 
Declaro que dou 𝗰𝗼𝗻𝘀𝗲𝗻𝘁𝗶𝗺𝗲𝗻𝘁𝗼 para o tratamento dos meus dados pessoais, aos quais 
terão acesso os médicos de saúde pública mencionados e restante grupo de investigação. 
O período de conservação destes dados é permanente. O grupo garante a estrita 
confidencialidade no tratamento dos dados fornecidos, os quais não serão partilhados 
com terceiros e garante ao titular dos dados os direitos de aceder, actualizar, rectificar ou 
apagar os seus dados pessoais, através do seguinte correio electrónico: 
larapguedes@arsnorte.min-saude.pt 

□ Sim 
□ Não 

 

 
Figure 1 - Questionnaire for epidemiological study in mental health: association of stress and eating disorders. A learning 
experience in Public Health. 
Questionnaire designed based on the SF-36 (2) scale and the EDE-A (3) scale. It includes an introduction and 26 questions and the consent 
form: five to assess the sample in sociodemographic terms - sex, age, marital status, level of education and work occupation; eight to 
assess the domain "stress" - SF-36 scale (P1 to P8); seven to assess the domain eating disorders" - original construction, from the EDE-
A(P9 to P15); four specifically to assess construct validity: social activities, social networks, bullying, family history; one to assess criterion 
validity (gold-standard proxy question), with the self-assessment of mental state. Finally, one on the scope of informed consent, which may 
be the study group's judging its placement (at the beginning or end). 

Figure 1 - Questionnaire for epidemiological study in mental health: association of stress and eating disorders. A learning experience in Public
Health. Questionnaire designed based on the SF-36 (2) scale and the EDE-A(3) scale. It includes an introduction and 26 questions and the
consent form: five to assess the sample in sociodemographic terms - sex, age, marital status, level of education and work occupation; eight to
assess the domain "stress" - SF-36 scale (P1 to P8); seven to assess the domain eating disorders" - original construction, from the EDE-A(P9 to
P15); four specifically to assess construct validity: social activities, social networks, bullying, family history; one to assess criterion validity (gold-
standard proxy question), with the self-assessment of mental state. Finally, one on the scope of informed consent, which may be the study
group's judging its placement (at the beginning or end).
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Figure 2 - Exploratory analysis: of demographic data, assessment of missings, proportion of different answers, and recoding when there is inverse 
correlation. Analysis of socio-demographic data (A, B, C, D): mostly females (86%), specialists in intellectual and scientific activities (50.4%), with higher 
education as the schooling level of current or previous attendance (78.7%) and married/in a consensual union (56.2%); Distribution of answers in the 
different options (E): the scope is to assess the existence of problematic questions, with answers with to the left, to the right, or options with no answers; If 
there are no answers at the extremes, it may mean that it is a serious question and does not necessarily have to be removed from the final questionnaire, as 
is the case with P11 of the questionnaire. Proportion of missings (F): recommended to be less than 5%. The maximum proportion of missing (per item) was 
1.9% (5 missing), and therefore do not seem to have caused any problems in perceiving the question or the answers, nor any discomfort in flagging them. 
Distribution of mean and standard deviation measures at the level of each item (G): of the stress domain (P1 to P8) and eating disorders (P9 to P15). 
P1: How long, in the last four weeks... [Have you felt very nervous?]; P2: How long in the past four weeks... [Felt so depressed that nothing could cheer you 
up?]; P3:How long in the last four weeks... [Felt calm and peaceful? ]; P4: How long in the last four weeks... [Felt sad and down? ]; P5:How long in the last 
four weeks... [Felt happy? ]; P6: How often in the last four weeks... [Have you felt that you get on your nerves easily?]; P7: How long, in the last four weeks... 
[Did you feel that stress interfered with your daily life?]; P8: How often in the past four weeks... [Did you feel difficulty coping with unforeseen events?]; P9: Felt 
unhappy with your body? ] P10: Restricted the calorie content of food to control weight/body shape?; P11: Induced vomiting when you ate too much?;P12: 
Undertook heavy physical activity to compensate for overeating?; P13: Have you fasted (for 8 hours or more) without eating anything to control your 
weight/body shape?; P14: Had episodes of compulsive and uncontrollable eating, of large quantities, in a short period of time?; P15:Have you engaged in 
hidden eating behaviours so that others would not see? Answers Q1 to Q15=1: never;2: not much time; 3: some time; 4: a lot of time; 5: most of the time; 6: 
always;P11 shows lower values, as it is a more specific item of eating disorders, so this distribution may fit the fact that we have a hypothetical sample of 
mostly healthy individuals and not the fact that the item is poorly constructed. Recoding of variables (H): So that all items have the same meaning, thus 
allowing for the calculation of the mean inter-item correlations. P3 and P5 were recoded negative for positive, since they had inverse correlations. 

Figure 2 - Exploratory analysis: of demographic data, assessment of missings, proportion of different answers, and recoding when there is
inverse correlation. Analysis of socio-demographic data (A, B, C, D): mostly females (86%), specialists in intellectual and scientific activities
(50.4%), with higher education as the schooling level of current or previous attendance (78.7%) and married/in a consensual union (56.2%);
Distribution of answers in the different options (E): the scope is to assess the existence of problematic questions, with answers with to the left,
to the right, or options with no answers; If there are no answers at the extremes, it may mean that it is a serious question and does not necessarily
have to be removed from the final questionnaire, as is the case with P11 of the questionnaire. Proportion of missings (F): recommended to be
less than 5%. The maximum proportion of missing (per item) was 1.9% (5 missing), and therefore do not seem to have caused any problems in
perceiving the question or the answers, nor any discomfort in flagging them. Distribution of mean and standard deviation measures at the level
of each item (G): of the stress domain (P1 to P8) and eating disorders (P9 to P15). P1: How long, in the last four weeks... [Have you felt very
nervous?]; P2: How long in the past four weeks... [Felt so depressed that nothing could cheer you up?]; P3:How long in the last four weeks...
[Felt calm and peaceful? ]; P4: How long in the last four weeks... [Felt sad and down? ]; P5:How long in the last four weeks... [Felt happy? ]; P6:
How often in the last four weeks... [Have you felt that you get on your nerves easily?]; P7: How long, in the last four weeks... [Did you feel that
stress interfered with your daily life?]; P8: How often in the past four weeks... [Did you feel difficulty coping with unforeseen events?]; P9: Felt
unhappy with your body? ] P10: Restricted the calorie content of food to control weight/body shape?; P11: Induced vomiting when you ate too
much?;P12: Undertook heavy physical activity to compensate for overeating?; P13: Have you fasted (for 8 hours or more) without eating anything
to control your weight/body shape?; P14: Had episodes of compulsive and uncontrollable eating, of large quantities, in a short period of time?;
P15:Have you engaged in hidden eating behaviours so that others would not see? Answers Q1 to Q15=1: never;2: not much time; 3: some time;
4: a lot of time; 5: most of the time; 6: always;P11 shows lower values, as it is a more specific item of eating disorders, so this distribution may
fit the fact that we have a hypothetical sample of mostly healthy individuals and not the fact that the item is poorly constructed. Recoding of
variables (H): So that all items have the same meaning, thus allowing for the calculation of the mean inter-item correlations. P3 and P5 were
recoded negative for positive, since they had inverse correlations.
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Figure 3 - Principal Components Analysis 
A: Descriptive analysis of items is done to determine the natural number of constructs. The explained variance is verified, and how many components to retain. 
According to the eigenvalue superior to 1 criterion, we would have five components. To explain 70% of the variance, 5 components would be necessary. B: Scree 
plot: used in association with the evaluation of the eigenvalue criterion superior to 1, by the scree plot analysis, commonly known as the elbow rule, depending on 
the observer's sensibility, it is verified how many components are to be retained, and we can, in this case, aim for the two or five components, as circled. The 
green circle shows 5 components to be retained; the yellow one, two. Check that the distance from the first to the second point is similar to the distance from the 
second to the third. For there to be construct, the rule would be before the elbow, the distance between the first and the second to be greater than that from the 
second to the third point. This associated with the other factors explained, justifies this questionnaire not having a construct. C: Principal components matrix 
with and without varimax rotation: To make the final decision, we proceeded to the interpretation criterion. We found that, without rotation, there is no 
correlation between the items of each of the two domains under study and each of the components in specific. Not verifying a pattern of distribution, we forced to 2 
domains. D: Evaluation of Internal Consistency: The items in the stress domain were found to be consistent and not redundant, justifying keeping all of them, 
because deletion of any of the questions would not cause an increase in Cronbach's alpha. For P11, since the increase in Cronbach's alpha was residual and, as 
noted above, the question is specific and measures the severity of the eating disorder domain, it would be expected that there would be this tendency to this result 
because not many responses would be expected. With that, it was decided not to remove it. 

Figure 2 - Principal Components Analysis. A: Descriptive analysis of items is done to determine the natural number of constructs. The explained
variance is verified, and how many components to retain. According to the eigenvalue superior to 1 criterion, we would have five components.
To explain 70% of the variance, 5 components would be necessary. B: Scree plot: used in association with the evaluation of the eigenvalue
criterion superior to 1, by the scree plot analysis, commonly known as the elbow rule, depending on the observer's sensibility, it is verified how
many components are to be retained, and we can, in this case, aim for the two or five components, as circled. The green circle shows 5
components to be retained; the yellow one, two. Check that the distance from the first to the second point is similar to the distance from the
second to the third. For there to be construct, the rule would be before the elbow, the distance between the first and the second to be greater
than that from the second to the third point. This associated with the other factors explained, justifies this questionnaire not having a construct.
C: Principal components matrix with and without varimax rotation: To make the final decision, we proceeded to the interpretation criterion. We
found that, without rotation, there is no correlation between the items of each of the two domains under study and each of the components in
specific. Not verifying a pattern of distribution, we forced to 2 domains. D: Evaluation of Internal Consistency: The items in the stress domain
were found to be consistent and not redundant, justifying keeping all of them, because deletion of any of the questions would not cause an
increase in Cronbach's alpha. For P11, since the increase in Cronbach's alpha was residual and, as noted above, the question is specific and
measures the severity of the eating disorder domain, it would be expected that there would be this tendency to this result because not many
responses would be expected. With that, it was decided not to remove it.

Table 1 - Evaluation of Construct Validity.

 

 

Table 1 - Evaluation of Construct Validity 

 
After ascertaining data non-normality, we performed a Mann-Whitney U-test. This scale is not consistent with 75% of the 

theoretical hypotheses concerning the domains (and construct) in question. After analysing the results, we found that 

100% consistency was ensured in the domain of stress, but all hypothesis tests failed in the domain of eating disorders, 

which indicates that this result might be due to the application of the questionnaire in a healthy sample and not to the 

lack of validity of the scale, since it works for stress. 

Theory Hypothesis N Mean Standard Desviation p-value
Frequent users of social networks (more 

than 8h)
77 3,8279 0,80297

Less frequent social network users (less 
than 8h)

169 3,7559 0,7613

Frequent social network users (more than 
8h)

81 2,8818 0,68541

Less frequent social network users (less 
than 8h)

175 2,8294 0,66966

Individuals who do not perform the 
activities mentioned

232 2,8116 0,62788

Individuals who carry out the activities 
mentioned

24 3,1786 0,97279

 Individuals with a family history 113 2,8799 0,64922

Individuals without family history 95 2,794 0,66899

Individuals with family history 109 3,9358 0,79086

Individuals without a family history 92 3,5992 0,71159

Individuals who have experienced bullying 97 2,9087 0,63894

Individuals who have not been bullied 159 2,8077 0,69336

Individuals who have experienced bullying 91 3,9368 0,75355

Individuals who have not been bullied 155 3,6855 0,77257

Female 219 2,8832 0,69183

Male 37 2,6255 0,50882

Female 210 3,8208 0,76155

Female 36 3,5313 0,80809

0,192

0,001

0,083

0,014

0,037

0,02

Frequent (>8h) users of social networks are more likely to 
suffer from stress 

Frequent (>8h) social network users are more likely to suffer 
from an eating disorder 

Individuals who perform ballet, competitive sports, 
photography and catwalk modelling and acting are more 
likely to have an eating disorder 

Individuals with a family history of mental illness are more 
likely to have an eating disorder

Individuals with family history of mental illness are more 
likely to suffer from stress 

Individuals who have experienced bullying are more likely to 
have an eating disorder 

Individuals who have experienced bullying are more likely to 
experience stress 

Individuals who were female are more likely to have an 
eating disorder

Female report being more likely to experience stress 

0,574

0,527

0,098

After ascertaining data
non-normality, we per‐
formed a Mann-Whitney
U-test. This scale is not
consistent with 75% of
the theoretical hypothe‐
ses concerning the do‐
mains (and construct) in
question. After analysing
the results, we found
that 100% consistency
was ensured in the do‐
main of stress, but all hy‐
pothesis tests failed in
the domain of eating dis‐
orders, which indicates
that this result might be
due to the application of
the questionnaire in a
healthy sample and not
to the lack of validity of
the scale, since it works
for stress.
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Discussion

Theapplicationofquestionnaires is apractical tool that has theadvantageofbeingdesigned for specific
topics and specific populations, to assess large samples. It has the disadvantage that it needs to be analyzed
andvalidated toguarantee its quality. In this example, our scalehad: a sufficient sample, higher than4 times
thenumberof items, albeit healthy (the severity item, item11,had X̅=2,06±0.37); a lowproportionofmiss-
ings; awide distribution in all the response options, except for item11 (linkedwith the severity of the ED);
two domains; absence of a true construct; internal consistency (S>ED); no construct validity; convergent
validity; no ceiling or floor effect.As a final questionnaire proposal, we should: restructure sections and
headings of the questionnaire to anonymize the domains; keep all items; reformulate some questions to
increase their interpretability.
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