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Turkish version of the SPAN questionnaire for high-
school students: reproducibility and validity
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ABSTRACT This study aimed to generate a Turkish version of the School Physical Activity and Nutrition (SPAN)
(2009) questionnaire for high-school students and to test its validity and reproducibility. The questionnaire was
translated and back translated and the language validity was assessed. It was tested and re-tested on 318 high-
school students to evaluate its validity and reproducibility. Validity was determined by comparing the parts of the
questionnaire about what was eaten in the previous day with that of 24-hour food consumption lists. Statistical
analysis was performed by using Spearman correlation analysis, kappa statistics and percentage of agreement.
The highest test-re-test results were on foods consumed the day before, with an agreement percentage range
of 56%—-96% and a kappa range of 0.43-0.95. The items related to physical activity had an agreement range
of 38%—88% and a kappa range of 0.24-0.82. The reproducibility and validity of the Turkish version of SPAN
questionnaire is acceptable and it is a rapid, easily used tool for the assessment of nutrition and physical activity
in schoolchildren.

Version turque du questionnaire SPAN pour les éleves du secondaire : reproductibilité et validité

RESUME La présente étude avait pour objectif de générer une version turque du questionnaire SPAN (School
Physical Activity and Nutrition) [activité physique et nutrition en milieu scolaire (2009) pour les éleves du
secondaire et de tester sa validité et sa reproductibilité. Le questionnaire a été traduit puis a fait l'objet
d’une rétro-traduction, et la validité de la langue a été évaluée. Il a été testé puis re-testé sur 318 éleves du
secondaire afin d’évaluer sa validité et sa reproductibilité. La validité a été déterminée en comparant les parties
du questionnaire sur les aliments consommés le jour d’avant avec celle comprenant des listes relatives a la
consommation alimentaire sur une durée de 24h. L'analyse statistique a été réalisée a l'aide de I'analyse de
corrélation de Spearman, du test du kappa et du pourcentage de concordance. Les résultats test-retest les plus
élevés concernaient les aliments consommeés le jour d’avant, avec un pourcentage de concordance compris
entre 56 % et 96 % et un coefficient kappa allant de 0,43 a 0,95. Les items liés a I'activité physique avaient un
pourcentage de concordance de 38 a 88 % et un coefficient kappa de 0,24 a 0,82. La reproductibilité et la validité
de la version turque du questionnaire SPAN est acceptable et constitue un outil rapide et simple d'utilisation
pour évaluer la nutrition et I'activité physique chez les enfants scolarisés.
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Introduction

Obesity in adolescents is a major prob-
lem in developed as well as in devel-
oping countries (1). According to the
results of the HBSC (Health Behaviour
in School-Aged Children) survey con-
ducted in Turkey, 14% of the males and
5% of the females at age of 15 years in
2001-2014) (S). It was stated in the
action plan that interventions to address
adolescent obesity require interactive
educational and behavioural support
regarding healthy eating and physical
activity. The interventions themselves,
as well as the measurability and ability
to monitor the interventions, have an
important role in the programme. The
ability to measure and monitor the in-
terventions allows the assessment of the
programme to be assessed. Therefore,
surveillance tools should be available to
monitor the eating habits and physical
activity levels of the individuals.

School Physical Activity and Nu-
trition (SPAN-2009) questionnaire
was developed by the School-Based
Nutrition Monitoring (SBNM) pro-
ject funded by the Centers for Disease
Control and Prevention (CDC) and
United States Department of Agricul-
ture (USDA) and it is a well-accepted
surveillance tools. There are two forms
of SPAN questionnaire developed for
using on primary and high school stu-
dents (6).

This study aimed to generate a
Turkish version of the SPAN (2009)
questionnaire for high-school students
and to test its validity and reproduc-

ibility.

Translation of the SPAN
questionnaire

Permission from Deanna M. Hoelscher
was received to generate the Turkish
version of SPAN-questionnaire. The
questionnaire was translated and back
translated by English to Turkish and

Turkish to English linguists and the
language validity of the questionnaire
was assessed. Taking account of the so-
ciocultural norms in Turkey and some
other factors (e.g. religious, economic,
climatic, access to enough food), a com-
mittee of three experienced individuals
(one epidemiologist, one medical doc-
tor, one linguist) made some changes
in the questionnaires in order to as-
sure the cultural adaptation. For this
purpose, the terms “hot dog and pig
bacon” in 10th item were replaced by
“beef bacon and meat balls”, the term
“hot or cold cereal” in 33rd item was
replaced by “corn flakes” and the “fro-
zen yoghurt-ice cream” was replaced by
“cold sweet”. Items 39 (Last week, were
the following available in your home?),
46 (How often does your family buy
or get fruits/vegetables from ... ) and
50 [Do you use food labels (nutrition
facts) to make your food choices?] in
the SPAN survey were not included in
the Turkish version. These items were
removed because these habits were only
likely to apply to a small minority with
high incomes in Turkey. Items 58 and
59 were integrated and transformed
into one question as “How many teams
did you play in during last year?” Finally,
the items between 65 and 69 (questions
about attitudes of parents towards their
children) and between 81 and 91 (ques-
tions about psychological situation)
were also excluded from the Turkish

version of the questionnaire.

The newly created Turkish version
of the SPAN Questionnaire consisted
of 15 questions on sociodemographic
characteristics and 61 questions in six
sub-sections (“Did You Consume
These Foods Yesterday?”, “What foods/
meals do youusually consume?”, “Nutri-
tion knowledge questions”, “Nutrition
attitude questions”, “Weight behaviour
questions” and “Physical activity ques-
tions”). In total the survey consisted of

76 questions.
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Testing the questionnaire

The sample size for testing the question-
naire was calculated to be 386 with a
margin of error of 5% and considering
the reliability of questionnaire as 50%.
The questionnaire was tested among
370 students out of 419 studying in
Ist or 2nd class of 4 high schools in the
region of Sivrihisar located between
the capital city Ankara and the city of
Eskisehir in Central Anatolia Region.
The 4 schools were elected by simple
random sampling from the 8 regional
high schools with different educational
programmes.

The questionnaire was completed
by the students themselves under super-
vision. The questionnaire was applied
during the school hours in the morning
from Tuesday to Friday because eating
habits may change in the weekend. The
re-test of “Did You Consume These
Foods Yesterday?” sub-section was ap-
plied on the same day during the school
hours in afternoon, while the re-test of
the other sub-sections was applied 7
days after during the morning school
hours.

A total of 52 students (14%) who
were not at school at the time of study
or who gave incomplete or false infor-
mation or who did not complete the
re-test were excluded from the study.
The students excluded from the study
were those not completing more than
10% of the questionnaire and those who
displayed deficient attention during the
20 minutes required to fill the question-
naire.

The 24-hour food consumption lists
were obtained following the 2-hour re-
test. Researchers followed a standard
dialogue with the students and recorded
foods on the 24-hour food consump-
tion lists. These lists were entered in the
computer. The list of the foods eaten
the previous day was adapted from the
foods included in the SPAN food con-
sumption questionnaire. The students
reporting calorie intake of less than 500
kcal or more than 5000 kcal in 24 hours
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were also excluded since these were
highly improbable intakes and were
likely incorrect. Students’ self-reported
height and weight were recorded. Body
Mass Index (BMI) was calculated and
reference norms published by WHO
were used (7,8).

Ethical clearance

Eskisehir Osmangazi University
Medical Faculty Non Drug Clinical
Research Ethical Committee approved
the study (ethical committee report:
80558721/244). All necessary permis-
sions from the institutions and oral
informed consent from all participants
was obtained.

Data analysis

Data were analysed with SPSS, version
15.0. There is no consensus in the litera-
ture about the best method of statisti-
cal analysis to assess the reliability and
validity of estimating if the nutrition
is good or bad. Spearman correlation
coefficient, kappa coefhicient and the
percentage of agreement were used
because of nonparametric data (9).

The analysis was performed in two-
steps. In the first step assessing the valid-
ity, the 24-hour food consumption lists
were compared with the listin the SPAN
questionnaire on the foods consumed
the previous day. In the second step, the
“Did You Consume These Foods Yes-
terday?” sub-section of the question-
naire was assessed by calculating the
internal consistency, Cronbach a and
intraclass correlation coeflicient. The
Cronbach a of 0.40-0.60, 0.60-0.80
and > 0.80 indicates low, moderate or
high reliability for the questionnaire
respectively.

Because the other sub-sections con-
sisted of very heterogeneous answers,
the Cronbach a test was not performed.
Spearman correlation coefficient, kappa
coefhicient and the percentage of agree-
ment were used for reliability for these
sub-sections.

Spearman correlation coefhcient,
kappa coefficient and the percentage of

agreement were used to assess the 24-
hour food consumption list and test—re-
test agreement for each item.

Overall, the level of compliance
indicated by the Spearman correlation
coefficient ranges as follows: < 0.20
weak; 0.20-0.39 low; 0.40-0.59 moder-
ate; 0.60-0.80 high; and > 0.80 strong
relationship. The kappa statistic is used
to examine the agreement between the
test and re-test scores for each item.
This statistical method yields reliable
statistical data in terms of eliminating
the effect of chance. The level of com-
pliance indicated by kappa coefhcient
ranges as follows: < 0.20 inadequate;
0.21-0.40 weak; 0.41-0.60 moderate;
0.61-0.80 strong; and 0.81-1.00 excel-
lent compliance. The kappa statistic
and adjusted kappa statistic, adjusted
for the extraordinary variables, were
determined using pre-prepared tables
at: http://vassarstats.net/kappa.html.

Agreement percentage was calcu-
lated as the percentage giving the same
answer to the same question both in the
test and re-test (10).

The study group consisted of 318 stu-

dents in the age group of 14-135 years,
with a mean age and standard devia-
tion (SD) of 14.7 (SD 0.5) years. There
were slightly more girls [168 (52.8%)]
than boys. Based on BMI, 55 (17.2%)
students were overweight or obese.

The Cronbach a intraclass correla-
tion coefhicient was 0.71 for the ques-
tion of “Did you consume these foods
yesterday?”

The reproducibility with the ques-
tion “Did you consume these foods
yesterday?” and validity analysis with
the 24-hour food consumption lists are
shown in Table 1.

The highest results in the test-re-test
comparison was in the part including
questions of “Did you consume these
foods yesterday?” The percentage of

agreement and kappa coefficient for
this part ranged from 61% to 93% and
from 0.46 to 091 respectively (Table
1). The items with the highest agree-
ment percentage and kappa coeficient
were the eating “fried chicken-fish” and
“dining out”, although the latter did not
have a high kappa value, while those
with lowest were eating a “snack” and
“consuming chocolate”. The Spearman
correlation coefhcient ranged from 0.40
to 0.84, the highest being for the item
“nuts” (0.84) and lowest for the item
“orange-coloured vegetables” (0.40).

For the questions related to the
consumption of fruits and vegetables,
the Spearman correlation coefficient
showed moderate reliability, while
agreement percentages and kappa coef-
ficients showed high reliability.

Because mean correlation did not
differ between females and males, the
results shown in tables were given for
the whole study sample.

The validity assessment of the
questionnaire was performed only
for the part “Did you consume these
foods yesterday?” (Table 1). For this
purpose, the 24-hour food consump-
tion lists converted into comparable
data with SPAN results. The agreement
percentage and kappa statistic ranged
from 56% to 98% and from 0.43 to
0.95 respectively. The first five items
with highest values in both analyses
included “fruit juice”, “dining out” and
“cornflakes consumption” in common
and those with lowest values included
“snacks”, “rice-pasta consumption” and
“tea-coffee consumption” in common.
The Spearman correlation coefhcient
ranged from 0.11 to 0.89, being highest
for the item “fruit juice” (0.89) and low-
est for the item “snacks” (0.11).

The reproducibility analysis for the
items related to usual food consump-
tion and the nutritional knowledge and
attitudes is show in Table 2.

The agreement percentage and
kappa coefhcient for the items of “What
foods/meals do you usually consume?”
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Table 1 Reproducibility of the Turkish SPAN questionnaire by the question “Did you consume any of these foods yesterday?”
and validity analysis by the 24-hour food consumption lists

Food and meal choice behaviour Test-

questions: “Did you consume

Validity analysis by the 24-hour food
consumption

these foods yesterday?” Correlation Kappa Agreement(%) Correlation Kappa Agreement (%)
Meat (hamburger, meatballs, ribs) 0.69 0.82° 85 0.78 0.78 96
Fried chicken or fish 0.70 0.91° 93 0.88 0.87 98
Nuts (peanuts, walnuts, almonds ...) 0.84 0.71 81 0.62 0.80° 84
Any kind of cheese 0.79 0.64 78 0.73 0.71° 76
Any kind of milk 0.65 0.73° 78 0.63 0.88" 90
Yoghurt and yoghurt drink 0.83 0.691 80 0.55 0.57 76
Rice, macaroni or pasta noodles 0.74 0.65 75 0.65 0.43° 62
White bread, buns, bagels 0.62 0.52 67 0.51 0.48 66
Whole wheat or dark bread 0.65 0.90° 91 0.39 0.88° 92
Cereals 0.64 0.84" 87 0.74 0.95 96
French fries or chips 0.73 0.62 80 0.67 0.66 84
Any starchy vegetables (potatoes, 0.48 0.67° 72 0.60 0.76 80
corn, peas ...)

Any orange vegetables (carrots, 0.40 0.75° 80 0.74 0.76 94
sweet potatoes)

A salad with any green vegetables 0.80 0.69 79 0.84 0.61 74
Any other vegetables (tomatoes, 0.67 0.53 69 0.31 0.59° 66
peppers, zucchini)

Any kind of beans 0.58 0.80" 83 0.71 0.77 94
Fruits (fresh, frozen, canned or 0.43 0.73° 78 0.36 0.66° 72
dried fruits)

Fruit juice (freshly squeezed) 0.72 0.87° 89 0.89 0.91 98
Any soft drinks 0.74 0.61 74 0.52 0.61° 68
Any diet soft drinks 0.64 0.87° 89 0.57 0.63 82
Water 0.83 0.72 81 0.48 0.59° 66
Coffee, tea, ice tea 0.69 0.53 67 0.41 0.47 66
Frozen dessert 0.62 0.86" 88 0.83 0.84 98
Sweet rolls, doughnuts, cookies ... 0.62 0.69° 75 0.53 0.68° 74
Any candy, chocolate 0.72 0.51 65 0.44 0.61* 68
Eating any type of restaurant(fast 0.58 0.59 92 0.85 0.952 96
food, pizza places, coffee shops)

Snacks 0.60 0.46 61 0.11 0.47° 56
Number of meals 0.60 0.76° 80 0.42 0.68° 74

“Adjusted kappa statistic.
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ranged from 53% to 89% and from 0.39
to 0.84 respectively. The highest and
lowest values common in both analysis
were for “vitamin-mineral intake” and
“type of milk”, respectively. The Spear-
man correlation coefficient ranged be-
tween 0.25 and 0.52.

The part of questionnaire about nu-
tritional knowledge and attitudes had
the lowest agreement percentage, kappa

coefficient and Spearman correlation
coefhicient, with ranging from 46% to
73%, from 0.33 to 0.59 and from 0.19
to 0.33 respectively (Table 2). Among
these items, the highest result was ob-
tained for “IfT am overweight [ am more
likely to have more health problems
like cancer or heart disease”, while the
lowest result was for “How many total
cups of fruits should you eat each day?”

The agreement percentage, kappa
coefficient and Spearman correlation
coefhicient for the items about nutri-
tional attitudes ranged from 46% to
55%, from 0.29 to 0.41 and from 0.25 to
0.48 respectively. The rank of the items
was similar in all three analyses.

The agreement percentage, kappa
coeflicient and Spearman correlation
coefficient for the weight behaviour
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Table 2 Reproducibility analysis for the items related to nutritional knowledge and attitudes

Description of questions

Correlation

Test-
Kappa

Agreement (%)

Food and meal choice behaviour “What foods/meals do you usually

consume?” questions
Vitamins and minerals supplementation
Type of milk
Eat breakfast
Eat school lunch
Eat dinner
Nutrition knowledge questions
Servings of fruit in a day
Servings of vegetables in a day

Highest calorie contents

Diet and chance of heart disease, cancer

Nutrition attitude questions

I eat healthily, no reason to make changes

Healthy foods taste good

Help prepare meals at home
Weight behaviour questions

Have you ever tried to lose weight?

Weight preference

Weight compared with peers: too much, too little, about right

Physical activity questions

Current participation in organized physical activities
Recommended minutes of physically activity

Number of hours of television watching per day

Number of hours of video game playing per day

Days of walking or bicycling, 60 min. in past 7 days

Days of exercise with heart fast/breath hard, 20 min, past 7 days

Days of exercise to strengthen or tone muscles, past 7 days

Numbers of team sports, past 12 months

0.25
0.47
0.48
0.52
0.29

0.19
0.31
0.33
0.33

0.25
0.33
0.48

0.48
0.48
0.34

0.33
0.36
0.45
0.35
0.79
0.82
0.85
0.86

0.84° 89
0.39 53
0.48° 61
0.54 69
0.84* 85
0.33° 46
0.412 53
0.372 53
0.59° 73
0.292 46
0.322 49
0.41 55
0.632 75
0.41 58
0.50° 66
0.61* 74
0.29 45
0.24 38
0.43° 50
0.63 68
0.65 76
0.69 82
0.82 88

“Adjusted Kappa statistic.

items ranged from 66% to 75%, from
041 to 0.63 and from 0.34 to 0.48 re-
spectively. The rank of the items was

also similar in all three analyses.

The agreement percentage, kappa
coefficient and Spearman correlation
coefhicient for items about physical ac-
tivity ranged from 38% to 889%, from
0.24 to 0.82 and from 0.33 to 0.86
respectively. The scores on the items
related to exercises were better than

those related to the inactive time spent.

No significant gender and BMI dif-

ferences were detected for any survey

questions in terms of reproducibility

and validity.

Discussion

Reliability is defined as the extent to
which a measurement tool measures
the intended feature and the ability to
produce consistent results. There are

two main criteria for the assessment of
the reliability of a tool. The first one is
the consistency between the responses
obtained at the same time. The reli-
ability coefhcient, Cronbach a is used

for this purpose. The higher the internal

consistency coefficient, the higher con-
sistency between the items. The second
criterion is the consistency between
the results obtained at different time
points, which is assessed by the test-re-
test method. The test-re-test reliabil-
ity analysis assesses the tool in terms of
consistency of results on repeated uses
and invariability with the time. For this
purpose, the questionnaire is re-applied
some time after the period of initial ap-
plication (11).

Overall, the test-re-test reliability
for the question of “Did you consume
these foods yesterday?” was found to
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be good. The Kappa and Spearman cor-
relation coeficients were higher in less
frequently consumed foods. Because
it is possible that the frequently con-
sumed foods could not be stated as the
exact number of daily consumption,
the reliability might be underestimated.
Furthermore, the low reliability of the
items related to vegetables might be
due to the difhculty in remembering the
vegetables in mixed foods. Hoelscher et
al. have also reported low reliability for
frequently consumed foods and high
reliability for less frequently consumed
foods (12). Thiagarajah and colleagues

have also reported similar results (13).

The results of present study revealed
no difference in reproducibility between
the males and females. There are other
previous studies reporting no differ-
ence in reproducibility and validity of
the questions about food consumption
frequency in terms of gender (12,13).

The validity of the items within “Did
you consume these foods yesterday?”
assessed by the 24-hour nutritional
consumption list was found to be good
overall. The low validity for the items
“snacks” and “tea-coffee consumption”
might have resulted from difficulty in
remembering how many times these
foods are eaten/drunk due to their
frequent consumption. Furthermore,
snacks might not be considered as a
food by some individuals. Thiagarajah
and colleagues also reported low valid-
ity for the frequently consumed foods
(13).

In Turkey, there are a limited num-
ber of validity and reliability studies for
the nutrition in adolescents. The study
conducted by Demirezen et al. used a
S-point Likert scale including the state-
ments ranging from “never” to “always”
for the assessment of food consumption
(14). Arikan et al. used the translated
scale of the “Adolescent Food Habit
Checklist”, which assessed the amount
and frequency of the consumption of

foods (15). On the other hand, because
the translated SPAN questionnaire has
a Cronbach a coefhicient of 0.71 with
an acceptable reliability and because
the part of the questionnaire assess-
ing foods eaten the previous day has
the properties of other existing scales,
the translated SPAN questionnaire can
be considered appropriate for using in
epidemiological studies on the nutri-
tional habits of adolescents in Turkey.
Furthermore, the SPAN questionnaire
has been reported to be a rapid and
easily used measurement tool for the
assessment of nutrition in school classes
(12,13,16).

The lowest reliability was found for
the item about the “type of milk” among
the items of “What foods/meals do you
usually consume?” According to the
data from National Dairy Council, 45%
of the milk produced in Turkey is raw
milk, compared to under 1% in the Unit-
ed States of America (17). As a result,
the reproducibility for the “type of milk
consumed” might be underestimated
due to the fact that many individuals
were consuming raw milk. So raw milk
could be added to the Turkish version
of SPAN questionnaire. Furthermore,
the low reliability might be due to the
fact that milk is usually bought by the
parents and that children are not usu-
ally concerned about the type of milk
bought or consumed. Thiagarajah and
colleagues also reported that students
had difficulty in remembering what
kind of milk they were consuming (13).

In the present study, the part includ-
ing items about nutritional knowledge
and attitudes had the lowest reproduc-
ibility. It might be that the students were
interested in the questions about nutri-
tional knowledge and tried to learn the
correct answers, which may have led to
the inconsistency in the reproducibility
of items about nutritional knowledge.
Furthermore the items about attitudes
included no specified time interval,

La Revue de Santé de la Méditerranée orientale

such as asking about the foods eaten the
previous day, so students may have had
difhculty in remembering these foods,
resulting in the underestimation of reli-
ability. Hoelscher et al. also reported
similar results in their study (12).

Although the reproducibility of the
weight behaviour items and physical
activity items was at a moderate level,
it was better than that of nutritional
knowledge and attitudes items. The low
reproducibility found for the physical
activity items assessing the inactive time
spent might be a result the students hav-
ing difhiculty in remembering the time
they have spent inactively. Hoelscher
et al. reported an acceptable level of
reliability for the items about physical
activity (12).

There are a few limitations with re-
gard to the SPAN questionnaire and
our Turkish version. Because the part of
the SPAN questionnaire assessing the
eating habits in the previous day meas-
ures just one day, it does not represent
the overall food consumption. Further-
more, the questionnaire is appropriate
for the evaluation of groups rather than
individuals. Finally, because the Turk-
ish version was used on students in a
limited region, the findings may not rep-
resent the whole geographical region of
Turkey and needs to be tested on larger
and different samples.

 Conclusions

The Turkish SPAN questionnaire was
found to be a rapid, easily used and
reproducible tool for the assessment
of nutrition and physical activity in
schools. However, it should be used
on larger and different study samples
repeatedly in order to obtain additional
data about the reliability and validity of
the questionnaire.
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