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Introduction

* “Novel methodologies should be adopted in the epidemiology

”
darea...
internet coverage internet-based
. ﬁ . . . .
internet users epidemiologic studies

* Little methodological research focused on e-epidemiology




Objectives

. Analyze the influence of individual characteristics on breaking
off a web-based questionnaire of the NINFEA birth cohort

. Study the association of questionnaire design features and
respondent characteristics with item nonresponse rates.




Study population

* NINFEA web-based birth cohort

* Baseline questionnaire
* Ruby on Rails version
* No supplementary sections

5,970
individuals

14
sections

=1

238
items

T
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Outcomes

5,970
individuals
e Questionnaire breakoff
* Unit of analysis: individual .
* Binary outcome for each respondent ol

QUESTIONNAIRE

L 2

S1 S22 S3 5S4 S5 S6 S/ S8 589 SI1I0 S11 S12 S13 S14

L 4

Woman 1 v v v v v v v v v v v v v v
Woman 2 v v v v v v v X X v v v v v
Woman 3 v v v v v v v v X X X X X X




1. Do you practice any sports?

v Yes
QOutcomes o No
2. Do you play volleyball? x
o Yes
* [tem nonresponse o No

* Unit of analysis: item

. L. 3. How many times per week?
* Bynary outcome per item and for each participant

4. Do you play football?

v Yes
o No
5,970 238
individuals items 5. How many times per week? X
X \ 6. Do you swim?
. $— o Yes
ad = ‘o

7. How many times per week?




Exposures

* Individual exposures
e Type of recruitment —

Age

Education level
Gestational age
Primipara
Employment status

Offline

gz
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Exposures

* Individual exposures —
* Type of recruitment * =30yearsofage
cAge — ¢ 31-35yearsof age

Education level + 36+ years of age

Gestational age -

Primipara

Employment status




Exposures

* Individual exposures
* Type of recruitment

—

© Age * University degree

* Education level ------ —

* Gestational age * Less than university
* Primipara -

Employment status




Exposures

* Individual exposures

Type of recruitment
Age

Education level
Gestational age ------
Primipara
Employment status

—

e 1-—21 weeks
e 22 —35weeks

e 36+ weeks

~—




Exposures

* Individual exposures
* Type of recruitment

* Age

Education level
Gestational age
Primiparg -------------

Employment status

* Yes




Exposures

* Individual exposures

* Type of recruitment

* Age
Education level
Gestational age
Primipara
Employment status —

—

 Employed

* Unemployed

——




Exposures

Radio Dropdown
* [tem-related exposures ~Question 1 heading? Question 3 heading?
* Questiontype - — O option1 v
* # of response options @ Option 2 Option 1
* Item in a grid O Option 3 Option 2
e Question with sensitive content
Checkbox Text

Question 2 heading? Question 4 heading?

[v] Option 1

[ ] Option 2

[Vl Option 3




Exposures

* ltem-related exposures
* Question type

 # of response options ------—--—---- —

* ltemina grid
e Question with sensitive content

—

—

2 options
3 —5 options

6+ options




Exposures

* ltem-related exposures
* Question type
* # of response options
e teminagrid ...
* Question with sensitive content

* Yes

ltem in a grid

Option 1

Question 1 heading? (O

Question 2 heading?

®
Question 3 heading? (O
O

Question 4 heading?

Option 2

®

O
O
®

Option 3

O

O
®
O




Exposures

* ltem-related exposures
* Question type
* # of response options
* ltemina grid
* Question with sensitive content —

Yes

No




Statistical analyses

e Questionnaire breakoff * [tem nonresponse
* Logistic regression * IPW to deal with missing by design
* Multilevel logistic regression

. Level 3 Individual

Individual

characteristics > Breakoff

Level 2 Section

Level 1 [tem




Results: descriptive

Individual Characteristic

%

Type of recruitment
Offline

Online

Age

<30

31-35

36+

Education level
University degree

Less than university

Individual Characteristic

%

83.7

16.3

29.1

41.9

29.0

61.6

38.4

Gestational age
1-21

22 -35

36+

Primipara

Yes

No

Employment status
Unemployed
Employed

39.7

44.0

16.3

53.6

46.4

15.1

84.9




Results: descriptive

Item-related factor %
Question type
Checkbox 5.9
Dropdown 20.6
Radio 48.7
Text 24.8
Response option
2 38.6
3-5 47.4
6+ 14.0
Item in a grid
No 83.6

Yes 16.4




Results: questionnaire breakoff

* 93.1% of women reached the last section of the questionnaire
* Models adjusted by age and education
* Age and employment status did not influence the odds of breakoff

Online Less than Gestational

Multipara

recruitment university age
. o
...-.. 22-35:0.49 (0.39, 0.62)
| - l 36+: 0.63 (0.46, 0.85)

1.52
(1.19, 1.95)

1.60
(1.31, 1.96)

1.38
(1.12, 1.69)

&




Results: questionnaire breakoff

* 93.1% of women reached the last section of the questionnaire
* Models adjusted by age and education
* Age and employment status did not influence the odds of breakoff

Online Less than

Gestational Multipara

recruitment university age
. o
...-.. 22-35:0.49 (0.39, 0.62)
; 36+: 0.63 (0.46, 0.85)
1.52 1.60 1.38
(1.19, 1.95) (1.31, 1.96) (1.12, 1.69)

Ekman et al., 2006
Ekman et al., 2007




Results: item nonresponse

* Models adjusted by age and education

* Gestational age, primipara women and employment status did not influence
the odds of item nonresponse

Less than
university

Online
recruitment

31-35:1.10(1.01, 1.20)
36+:1.32(1.21, 1.45)

1.26

(1.02, 1.25) (1.17, 1.35)




Results: item nonresponse

* Models adjusted by age and education

* Gestational age, primipara women and employment status did not influence
the odds of item nonresponse

Less than
university

Online
recruitment

.-..i.. 31-35:1.10(1.01, 1.20)
; 36+:1.32(1.21, 1.45)
1.13 1.26

Messer et al., 2012 Messer et al., 2012

(1.02, 1.25) (1.17, 1.35)




Results: item nonresponse

* Models adjusted by age and education

Itemin
a grid

Sensitive
content

Response
options

3-5:1.09(1.01, 1.17)
6+: 0.41 (0.35, 0.47)
O=—
0.15 1.63 O
(0.08, 0.29) (1.44, 1.84) O

Checkbox

0.21
(0.17, 0.26)

Text

0.71

(0.63, 0.79)
Dropdown

1.72
(1.53,1.94)

Question




Text

0.71
(0.63, 0.79)

Results: item nonresponse

Checkbox Dropdown

1.72
(1.53,1.94)

0.21

* Models adjusted by age and education
(0.17, 0.26)

Smyth et gl., 2009
Messer et al. 2012

Dillman et al. 2014

Smyth, 2006

Response
options

Item I Question

a grid

Sensitive
content

3-5:1.09(1.01, 1.17)
6+: 0.41 (0.35, 0.47)
O=—
0.15 1.63 O
(0.08, 0.29) (1.44, 1.84) O

Dillman et al., 2014 Couper et al., 2013
Liu & Cernat, 2016




Results: item nonresponse

Numeric

1.28
(1.13, 1.43)

What is your weight?

Free text

0.17

ital?
(0.13, 0.23) What was the hospital? _

As

checkbox How many cigarettes you smoked in the:

First month?
Second month?
Third month?

0.52
(0.38,0.71)




Conclusion

* Some individual characteristics are associated with questionnaire breakoff
and item nonresponse

* Focus on the risky groups to reduce breakoff rates and keep participants motivated
throughout the questionnaire

* Item-related factors, such as their design, can also impact the item
nonresponse rate

* Important to bring light to how internet-based questionnaires should be designed




coortesnaweb

A gamified web-based platform for epidemiologic research

O
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Pelotas, Brazil

*Approximately 330,000 inhabitants
*4 universities

O
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Pelotas Birth Cohorts

e 1982 Pelotas Birth Cohort
* 5,914 individuals

e 1993 Pelotas Birth Cohort
* 5,249 individuals Almost 20,000 individuals

* 2004 Pelotas Birth Cohort with different age ranges
e 4,231 individuals

e 2015 Pelotas Birth Cohort
e 4,275 individuals
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1993 Pelotas Birth Cohort

1993 1993 1994 1997 2004 2008 2011 2016

Visita Perinatal 1 més 3 meses 6 meses 1 ano 4 anos 11 anos 15 anos 18 anos 22 anos
Procurado N=5265 N=655 N=655 N=1460 N=1460 N=1460 N=5249 N=5249 N=5249 N=5249
s
- s Todos os baixo peso ao nascer +
Aicsiie SS=manca [ amostra sistematica de 20 % da ] Todos os membros da coorte ]
de 13 % da coorte
coorte
Localizados —> N=649 N=644 N=1414 N=1363 N=1273 N= 4452 N=4349 N=4106 N=3810

L N=1a1 ;[ N=147 ! " N=169 || N-193"

. (]
Percentual —— 99 1% 98 3% 95 8% 93 4% 87 2% 87 5% 85 7% 81 4% 75 3% .

c“rtes <
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coortesnaweb

* Web-based data collection platform
* No regular follow-ups

* Gamification strategies

* Instant feedback

* Objectives: test different methodological aspects
* Type of recruitment
* Questionnaire length °°

* Frequency of reminders @
AHEnEY oTTEm c@Pries=s

. de nascimentos
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coortesnaweb: gamification

g

QUESTIONNAIRES

©

>

BADGES

AN
e

(a
(@

POINTS

|

LEVELS

]

RESULTS
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@
C.’I’teS -2 Inicio Sobre Ajuda

coortesnaweb: instant feedback

Cauane Blumenl

Nivel: (€)

® ETE S

Compare o seu status de IMC com os participantes da Coorte

1993 IMC da Coorte 1993: sexo
masculino
250 1
IMC da Coorte 1993 = O que € IMC? 3l
500 1 O indice de Massa Corporal (IMC) é uma medid 200
123.1 nutricional em adultos, sendo também muito u:
450 I . @
para medir a gordura corporal. Segundo a Org o
400 Saltide (OMS), conforme o IMC aumenta, també § 150
i de desenvolver doengas do coragdo, pressdo ©
§ mesmo alguns tipos de cancer. é 100
% 300 S
g IMC na Coorte 1993 =
S 250 50
<] No gréfico verde vocé pode conferir a distribuiga
§ 200 dos participantes da Coorte 1993 aos 22 ano
Z 150 distribuigdo para os homens. 0
A parte mais clara dos graficos representam a 1340 s 01 2 @08 02
100 OMS considera "peso normal”. A gente pode Ver gue a 1am e tas 4¢ Massa Corporal (IMC)
50 participantes da Coorte 1993 tem IMC considerado normall
0 Seu IMC

15 20 25 30 35 40 45 50 55
indice de Massa Corporal (IMC)

Highcharts.com

Seu IMC é 23.1 kg/m?, e esta marcado pelas linhas pretas.

Segundo a OMS, seu status de IMC indica peso normal.

Manter habitos de alimentagdo saudaveis e fazer atividade fisica vao
ajudar vocé a manter este status!

Condigdo  Valor miimo de IMC  Valor maximo de IMC

Baixo peso 0.0 18.4
Peso normal 18.5 24.9
Sobrepeso 25.0 29.9
Obesidade 30.0 50.0

*Valores validos para adultos com mais de 20 anos.
*Fonte: Organizagdo Mundial da Satde
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coortesnaweb: target population

=+ 1993 Pelotas Birth Cohort F=== === e e e e e e e e e e e e e e e -
: I
i 1=7 22 years of age follow-up e !
| | !
1 1 1
: : !
: : 3,810 3,537 L
i 5,249 individuals : »{  interviewed »| internet + no help i :
! ! (76.3%) (71.1%) ; i
] ] I
1 1 [
1 1 [
1 1 [
1 1 [
! ! I
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coortesnaweb: recruitment

r 3,537 individuals j

o
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coortesnaweb: monthly questionnaires

6 months
@ @
Alcohol Physical Internet Violence Lactose Sleep Smoking
Activity Adiction & Gluten

cortes <
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coortesnaweb:

questionnaire length / frequency of reminders

* Registered individuals will be randomly assigned to one of the four
groups

Questionnaire length
Long Short

Low

A B

Frequency
of reminders
High

C D

o
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