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Abstract  
We present results on response bias in reports of life time trauma and PTSD from an 
experimental trial of the nonverbal response card (NVRC) in a survey of 12-20 year olds 
in Burkina Faso. The NVRC is a laminated two-sided card that allows respondents to 
nonverbally respond to questions without the interviewer knowing the actual response. It 
is easy to use, highly portable and does not require literacy. The NVRC was randomly 
assigned to 50% of the sample and used for sensitive questions on self-harm, depression, 
trauma, PTSD, first sexual intercourse and unwanted sex. Respondents who used the 
NVRC reported 18% more life time trauma types than verbal respondents, and they were 
2.8 times as likely to report 3-4 PTSD symptoms. The reports of trauma and PTSD by 
respondents who used the NVRC compared to the verbal method had higher internal 
consistency reliability and several types of PTSD correlated more strongly with reports of 
self-harm and depression. The question-specific error rates for the NVRC were on average 
higher than the rates for the verbal method, but declined across questions as respondents 
became more comfortable with the method, and the mean error rate for the NVRC method 
was well below 1 percent. 
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1. Introduction 
 

Trauma is broadly defined as exposure to actual or threatened death, serious injury, or 
sexual violence, which can occur witnessing these events, learning that the event has 
happened to someone close, or directly experiencing the event (American Psychiatric 
Association 2022, also see Weathers and Keane 2007). Survey questions and diagnostic 
check lists of trauma vary with respect to the types of events, the period covered and the 
frequency of events (Amaya-Jackson et al. 2000, McDonald et al. 2014). Nevertheless, 
studies reveal that life time experience of some form of trauma is very common (Gray et 
al. 2004; Kessler et al. 1995; Kilpatrick et al. 2013). PTSD is marked by the presence of 
one or more of the following symptoms brought about by a traumatic event or events: 
recurrent distressing memories or dreams, persistent avoidance reminders, negative 
changes in thoughts and moods, and alternations in arousal and reactivity (American 
Psychiatric Association 2022). Trauma is a leading cause of PTSD, although most people 
who experience trauma do not experience PTSD (Breslau et al. 1998; Winders et al. 2019). 
However, for populations exposed to natural disasters, personal insecurity, criminal 
violence, and military conflicts, the prevalence of PTSD can be considerably higher. 
Trauma and PTSD have been linked to a number of negative psychological and health 
outcomes that can extend across the lifespan (Beck et al. 2009; Olatunji et al. 2007; Steel 
et al. 2011), as well as high use of health services (Solomon and Davidson 1997). 

 
Studies find significant gender differences in reports of trauma and PTSD (Ditlevsen and 
Elklit 2012; Tolin and Foa 2006). The most common findings are that men are more likely 
than women to report trauma due to non-sexual forms of violence and accidents, whereas 
women are more likely than men to report trauma related to sexual violence (Haldane and 
Nickerson 2016; Kilpatrick et al. 2013; Norris et al. 2003; Tjaden and Thoennes 1998). 
Among males and females who report trauma, women are significantly more likely than 
men to report PTSD (Haldane and Nickerson 2016; Karatzias et al. 2017; Kilpatrick et al. 
2013 McDonald et al. 2014; Steel et al. 2011; Tolin and Foa 2006). One possible 
explanation that has been put forward for this difference in reported PTSD symptoms are 
gender norms that depict men as less vulnerable than women to certain types of traumatic 
events and emphasize men’s resiliency and ability to psychologically withstand trauma 
(Saxe and Wolfe 1999).  

 
These same gender-typed behaviors and attributes that differentiate men and women in 
terms of how trauma and PTSD is processed and expressed, may also contribute to 
differences in the willingness to report certain forms of trauma and PTSD in the context of 
an interviewer administered survey. The willingness to provide accurate reports of trauma 
and PTSD might especially be problematic for experiences and feelings that evoke shame 
and embarrassment, which are important facets of trauma and PTSD (Beck et al. 2011; 
Leskela et al. 2002; Øktedalen et al. 2014). Studies of trauma and PTSD have identified 
shame, embarrassment and concerns about the judgement of others as reasons why trauma 
and PTSD may be underreported (MacDonald and Morley 2001; Rasmussen et al. 2007). 
Survey researchers refer to the inaccurate reporting of certain behaviors, experiences and 
attitudes as social desirability bias (Tourangeau et al. 2000). Social desirability bias can 
take the form of both underreporting and overreporting depending on the behavior or 
attitude, the characteristics of the respondent, and the interview context. Researchers have 
found that respondents tend to underreport embarrassing or stigmatized behaviors such as 
nonmarital sex, multiple sexual partners, substance abuse, abortion, and sexual violence 
(Jones and Forest 1992, Lindstrom et al. 2010; Lindstrom et al. 2012; Mensch et al. 2008) 
and over-report normative behaviors or attitudes such as contraceptive knowledge, healthy 



behaviors and non-racist attitudes (Krysan 1998; Lindstrom et al. 2010). In addition to 
social desirability, respondents’ desire to protect their privacy from intrusive questions and 
concerns about the risk of disclosure are other reasons for response bias with sensitive 
questions (Amaya-Jackson et al. 2000; Tourangeau et al. 2000).  

 
Research on measuring trauma and PTSD has recognized social desirability as a potential 
source of bias (Hecker et al. 2015; Nader 2008; Weathers and Keane 2007). Studies of 
children for example have identified peer and group affects as resulting in overreporting of 
certain forms of trauma (Nader 2008, 91). Similarly, investigators have pointed out the 
potential for refugees in particular settings (Hollifield et al. 2002) and veterans (Kubany et 
al. 2000; Weathers and Keane 2007) to overreport trauma and PTSD in expectation of 
advantages. Other investigators have suggested that especially vulnerable individuals 
fleeing unrest and conflict may be reluctant to report traumatic experiences (Kienzler 
2008), and studies have pointed out the potential for underreporting of traumatic events 
and PTSD in clinical contexts due to shame and embarrassment (Bremner et al. 2000). In 
spite of this recognition, very little has been actually done in trauma and PTSD research to 
measure the magnitude of social desirability bias and to reduce it.  

 
We present results from a randomized trial experiment of the use of a nonverbal response 
card (NVRC) in an interviewer administered survey of youth ages 12-20 conducted in 
Burkina Faso. The nonverbal response card provides an additional layer of privacy and 
confidentiality beyond what is available for the conventional verbal response method and 
its effectiveness in reducing social desirability bias in surveys of adolescents and young 
adults has been demonstrated in other contexts (Aichele et al. 2014; Harling et al. 2020; 
Lindstrom et al., 2010; Lindstrom et al., 2012). 

 
The nonverbal response card was randomly assigned in advance of interviewing to 50% of 
the sample for questions about trauma, sexual violence, mental health and PTSD, and the 
verbal response method was used by the other half of the sample. We first examined reports 
of life time trauma and PTSD by response method and by gender. Second, we evaluated 
the trauma and PTSD reports for internal consistency reliability and convergent validity 
within response method. Third, we examined question-specific and interviewer error rates 
by response method.  
 

2. Methods 
 
2.1 The Nonverbal Response Card 
The nonverbal response card (NVRC) was developed and first tested in an interviewer-
administered survey questionnaire on sexual behavior and relationships in a sample of 
Ethiopian youth (Lindstrom et al. 2020; Lindstrom et al. 2012). The laminated, two-sided 
NVRC is held by the respondent so that one side is visible to the respondent and the other 
side is visible to the interviewer. Each side of the card is divided into rows and columns of 
cells with a small hole punched through the center of each cell. The cells on the respondent 
side of the card contain the set of valid responses, typically “yes/no” and a range of numeric 
responses, and the interviewer side of the card has unique three-digit numbers in each of 
the cells (Figure 1). Alternating cells on the interviewer side of the card are shaded in 
yellow to make it easier for the interviewer to visually distinguish between adjacent cells. 
The respondent indicates a response by inserting a stick through the hole in the appropriate 
response cell. The interviewer records the three-digit code corresponding to the cell 
through which the stick protrudes, without knowing the actual response.  

 



The card is divided into two panels; a “yes/no” panel with multiple “yes/no” cells, and a 
numeric panel. The division of the card into two panels allows the interviewer to detect if 
a respondent is distracted and providing a numeric response to a “yes/no” question or vice 
versa. In addition to containing “yes/no” written in the study population language(s), the 
“yes” cells are shaded green and the “no” cells are shaded red to facilitate the use of the 
card by illiterate respondents. The numeric response cells contain hash marks along with 
Arabic numerals to facilitate the use of the card by innumerate respondents.  Blue shading 
in the numeric cells can also be used for scale responses, such as 0 to 5 for “never” to 
“always” or for Likert scales. 

 
Procedurally, the interviewer hands the respondent a large envelope containing multiple 
versions of the card and a response stick, and instructs the respondent to remove and inspect 
the cards. Each version of the card has a different arrangement of “yes/no” cells and 
different starting points for the sequence of numeric responses. The provision of multiple 
versions of the card is intended to assure the respondent that the interviewer will not know 
the actual response to any selected cell because each card is unique. The respondent is 
instructed to select any card, and the interviewer then uses a demonstration card to show 
how the card works. The three-digit codes are unique across all cells and all cards, and are 
coded with the appropriate response at the data processing stage. 

 
The NVRC is inexpensive to produce, portable, easy to use, and it provides increased 
privacy. In contrast to self-administered questionnaires or computer-based response 
methods, the NVRC does not require literacy nor familiarity with a computer keyboard or 
touch screen. In two experimental tests of the NVRC in Ethiopia, respondents who used 
the card were more likely than verbal respondents to report sexual coercion, forced sex and 
nonmarital sex, and less likely to report condom knowledge (Lindstrom et al., 2010, 
Lindstrom et al., 2012). In a survey of Tanzanian youth, females who used the NVRC were 
more likely than female verbal respondents to report first sex, early ages at first sex, having 
been tested for HIV, and more lifetime sexual partners (Aichele et al. 2014). In a survey of 
youth in Burkina Faso that is the source of data for the present study, respondents who used 
the NVRC were more likely than verbal respondents to report lifetime sexual assault, other 
unwanted sexual experience, attempted forced sex, and forced sex (Harling et al. 2020). 
 
2.2 Study Population 
The NVRC was used in the first wave of the Africa Research, Implementation Science and 
Education (ARISE) adolescent survey in Burkina Faso. ARISE is a collaboration between 
nine sub-Saharan African institutions in seven countries, the Harvard University T.H. Chan 
School of Public Health and the University of Heidelberg. The ARISE Burkina Faso survey 
was conducted within the Nouna Health and Demographic Surveillance System (HDSS) 
overseen by the Centre de Recherche en Santé de Nouna (Sié et al., 2010). The Nouna 
HDSS comprises 59 villages and Nouna town. The ARISE study randomly sampled 2,544 
youth aged 12-20 from the most recent HDSS census living in 10 villages and 7 sectors of 
Nouna town that were purposively selected to represent the ethnic make-up of the 
surveillance area. A total of 1,644 youth were located and agreed to participate in the 
ARISE survey. Youth aged 18 and above provided written consent and for youth under age 
18, written consent was provided by a parent or guardian along with the assent of the youth. 
Interviews were conducted in 2017 at the youth’s home in French or a local language. The 
NVRC was randomly assigned to 50 percent of the sample in advance of interviewing, and 
the other half of the sample was assigned the verbal response method. Table 1 presents 
selected characteristics of the verbal and NVRC samples. The verbal sample had a larger 
percentage of female respondents than the NVRC sample (44.9% compared to 39.5%). 



However, the two samples were not significantly different from one another with respect 
to age, education, marital status and religion. 
 
The Boucle du Mouhoun region within Nouna abuts the Ségou and Mopti regions of Mali, 
areas which had seen substantial violence and displacement due to religious-political 
conflict and intercommunal violence. Warfare within Burkina Faso had been limited, but 
kidnappings and intercommunal violence rose in the period leading up to the ARISE 
survey, and armed violence in the Nouna district displaced some households. 
 
2.3 Questionnaire 
The ARISE questionnaire collected information on sociodemographics, family resources, 
diet, physical and mental health, body image, substance use and sexual and reproductive 
health. The NVRC was used for a section of sensitive questions that were placed at the end 
of the questionnaire on self-harm, depression, trauma, PTSD, first sexual intercourse and 
unwanted sex. Trauma was measured with 15 “yes/no” questions based on the commonly 
used Life Events Checklist (Weathers et al., 2013, Winders et al. 2019) , and PTSD was 
measured with the four-question Primary Care PTSD screen which included measures of 
the B, C, D, and E criteria of the American Psychiatric Association’s diagnostics for 
posttraumatic stress disorder (Cameron & Gusman, 2003; American Psychiatric 
Association 2022), and in the Harvard HTQ-5 revision of the Harvard Trauma 
Questionnaire (Berthold et al. 2018). The questionnaire was administered by interviewers 
using digital tablets.  
 
2.4 Data Analysis and Statistical Methods 
We first compared the distributions of responses to the trauma and PTSD questions for the 
verbal and NVRC methods. We next used Cronbach’s alpha to measure internal 
consistency reliability for the two response methods (Hollifield et al. 2002). Although some 
investigators have used Cronbach’s alpha to evaluate the internal consistency of trauma 
scales (Bae et al. 2008; Bremner et al. 2000), others have argued that the assessment of the 
internal consistency for questions on trauma is inappropriate because of the disparate 
nature of many trauma events (Gray et al. 2004; Netland 2001). Our objective in using 
Cronbach’s alpha was not to evaluate the internal consistency of the trauma questions used 
in Burkina Faso survey relative to other trauma scales or other populations, but rather to 
compare response patterns by response method. Our assumption was that individuals who 
were exposed to one type of trauma were likely to be exposed to related traumas (see 
Haldane and Nickerson 2016; Kilpatrick et al. 2013), and that respondents who used the 
nonverbal response card were more likely than respondents who used the verbal method to 
provide an accurate reporting of more sensitive or potentially stigmatized trauma types. To 
this end, we grouped related types of trauma into three domains: disaster/accident, assault, 
and war/violence, and conducted within domain comparisons of Cronbach’s alpha by 
response method as well as comparisons of Cronbach’s alpha for all 15 trauma types 
together. We used the chi-square test described in Feldt et al. (1987) to test for the statistical 
significance of differences in Cronbach’s alpha. 

 
We also estimated the correlation between the number of reported trauma types and the 
number of reported PTSD symptoms as an additional measure of reliability. Prior research 
shows a positive correlation between the variety of trauma events and the risk and severity 
of PTSD (Gray et al. 2004; Kilpatrick et al. 2013; Kolassa et al. 2010; Rasmussen et al. 
2020). We used the bivariate correlations of each of the four PTSD questions with reports 
of ever self-harm and felt life not worth living, both of which are associated with PTSD 
(American Psychiatric Association 2022), to check for convergent validity. Convergent 



validity refers to the extent to which the responses on a measure are similar to the responses 
on another accepted measure of the same underlying construct (Steel et al. 2011). Our 
expectation was that the inter-item correlations of the trauma and PTSD measures, and the 
PTSD measures and self-harm and depression would be higher among the NVRC 
respondents compared to the verbal respondents if the NVRC method reduced social 
desirability bias and increased accuracy. Finally, we examined question- and interviewer-
specific error rates by response method. We used a threshold P value of less than 0.05 to 
indicate statistical significance in our tests. We conducted the analyses using SPSS version 
26. 
 

3. Results 
 
3.1 Reports of Trauma and PTSD 
Table 2 presents the percentages of “yes” responses to the 15 trauma questions by response 
method. On 9 of the 15 questions, the percentage of “yes” responses was significantly 
higher for respondents who used the NVRC compared to the verbal response method (6 of 
the differences were statistically significant using the more conservative Bonferroni test). 
The mean number of reported life time trauma types was also significantly higher among 
respondents who used the NVRC. The difference in means by method was greater for 
female than male respondents, and only significant among female respondents. Among 
respondents who used the verbal response method, females reported significantly fewer 
trauma event types than males (1.36 vs. 1.61). Among respondents who used the NVRC, 
the means for females and males (1.86 vs. 1.71) were not significantly different. 
 
The number of reported PTSD symptoms experienced in the last 30 days was also 
significantly higher among respondents who used the NVRC compared to the verbal 
method. On 3 of the 4 symptoms, the percentage of “yes” responses was significantly 
higher among NVRC respondents compared to verbal respondents. The percentages of 
female and male respondents who reported 3-4 symptoms were also significantly higher 
among NVRC respondents compared to verbal respondents. The percentage of respondents 
who reported 3-4 PTSD symptoms was higher among females compared to males for both 
response methods, but the difference was only statistically significant among verbal 
respondents. 

 
In summary, females who used the NVRC method compared to the verbal method reported 
more trauma types and PTSD symptoms. Among male respondents, the response method 
made the most difference in reports of PTSD: 7% of male respondents who used the NVRC 
reported 3-4 PTSD symptoms compared to 1% of male respondents who used the verbal 
method. Significant gender differences in reported trauma and PTSD were present among 
verbal respondents, but not among respondents who used the NVRC method. 
 
3.2 Reliability and Validity 
On all three of the trauma domains and for all 15 trauma types, Cronbach’s alpha was 
significantly higher for NVRC respondents compared to verbal respondents (Table 3). 
Similarly, Cronbach’s alpha for the 4 PTSD questions was significantly higher among 
NVRC respondents (0.708) compared to verbal respondents (0.518). The results from 
Tables 2 and 3 indicate that not only were NVRC respondents more likely than verbal 
respondents to report life time experiences of trauma and recent symptoms of PTSD, the 
internal consistency reliability of their reports was considerably higher as well.  

 



With respect to gender, Cronbach’s alpha for the 15 trauma types was also significantly 
higher among females and males who used the NVRC method compared to the verbal 
method. However, Cronbach’s alpha was not significantly different between females and 
males who used the verbal method, nor was it significantly different between females and 
males who used the cards. In the case of the PTSD symptoms, Cronbach’s alpha was higher 
among females and males who used the NVRC method compared to the verbal method, 
but the difference was only significant for males. Cronbach’s alpha was 0.735 for the four 
PTSD symptoms among males who used the cards compared to 0.410 among males who 
used the verbal response method. Similar to what we observed for the mean number of 
trauma types and the mean number of PTSD symptoms, the within method gender 
difference in Cronbach’s alpha for PTSD symptoms was significant among verbal 
respondents but not among card respondents.  

 
As a further check on reliability, we estimated for each of the two response methods, the 
correlation between the number of reported trauma types and the number of reported PTSD 
symptoms. Among respondents who used the verbal method, the number of reported 
traumas explained only 9% (r2=0.089) of the variance in the number of PTSD symptoms, 
whereas among NVRC respondents the number of reported traumas explained 30% 
(r2=0.295) of the variance. We suspect that an important source of the difference in the 
correlations is due to response bias for the assault questions. The largest difference in 
Cronbach’s alpha between the two response methods was for the assault questions, which 
other studies of trauma and PTSD have found to be the strongest predictors of PTSD (Ozer 
et al. 2003; Resnick et al. 1993). With respect to gender differences, we found no 
significant within response method differences in the trauma and PTSD correlations for 
female and male respondents. 
  
We also tested for convergent validity for the PTSD questions by response method (Table 
4). Convergent validity refers to the extent to which the measures of PTSD are positively 
correlated with other related measures. Given the strong association between PTSD and 
self-destructive behavior and depression found in other studies (American Psychiatric 
Association 2022; Haldane and Nickerson 2016; Steel et al. 2011), we estimated the 
correlations between the four measures of PTSD and reports of ever self-harm and felt life 
not worth living. All eight of the bivariate correlations among NVRC respondents were 
larger than the corresponding correlations among verbal respondents, but the differences 
were only statistically significant for two comparisons. The correlations between reports 
of feeling numb or detached and ever engaged in self-harm, and reports of being constantly 
on guard and felt life not worth living were significantly larger among NVRC respondents 
than verbal respondents.  
 
3.3 Error Rates 
Table 5 presents the question-specific error rates for the 26 “yes/no” questions in the 
ARISE survey with which the NVRC method was used. The error rates are expressed as 
the percentage of questions that had an invalid or missing value in the data set. Sources of 
error for the NVRC method included a respondent provided a numeric response to a 
“yes/no” question, the interviewer entered a non-valid 3-digit number into the tablet, and a 
missing response (nonresponse). The only measurable source of error for the verbal 
respondents was a missing response because the survey tablet included range checks. At 
the start of the sensitive question section of the questionnaire, the NVRC respondents were 
asked if they listened to the radio in the last 7 days to provide a measure of whether the 
respondent understood how to use the card. Two patterns are immediately apparent in 
Table 5. First, the error rate for the NVRC method declined across questions. Second, by 



the fifth “yes/no” question the error rates for the NVRC method were low and comparable 
to the error rates for the verbal response method. The NVRC error rate was significantly 
higher than the verbal error rate for 7 of the 26 “yes/no” questions, and with exception of 
the second “yes/no” question, the NVRC error rates for these questions were between 0.5 
and 1.7 percent. 
 
Table 6 presents the interviewer-specific error rates by response method. The error rates 
were calculated as the mean percentage of missing or invalid responses to the 26 “yes/no” 
questions that were asked of both NVRC and verbal respondents. Thirteen of the 15 
interviewers had verbal error rates well below 1%, and 11 interviewers had NVRC error 
rates below 1%. The mean NVRC error rate was over twice that for the verbal response 
method (0.8% compared to 0.3%) but was small. Only one interviewer had a mean NVRC 
error rate significantly larger than the mean verbal error rate. The intra-interviewer 
correlation between the NVRC and verbal error rates was close to zero, indicating that 
interviewers who had comparatively higher error rates with one response method did not 
also have higher error rates with the other response method. 
 

4. Discussion 
 

Due to the shame and embarrassment that can be attached to some traumatic experiences 
and PTSD symptoms, both trauma and PTSD are subject to underreporting in face-to-face 
interviews. Scholars and clinicians of trauma and PTSD are well aware of the potential for 
both underreporting, as well as overreporting in contexts where respondents believe that 
trauma and PTSD will provide access to resources and protected status. The magnitude and 
direction of bias in respondent reports of trauma and PTSD are not only context specific, 
but can also vary by demographic characteristics such as gender and age depending upon 
cultural norms. For example, studies tend to find that males are less likely to report PTSD 
symptoms than females, but it not clear whether cultural norms regarding male resiliency 
are protective of PTSD or make males less likely to feel comfortable reporting PTSD. The 
nonverbal response card (NVRC) was developed to reduce the influence of social 
desirability bias on respondent reports of potentially sensitive topics. In addition to hiding 
the actual response from the interviewer, the NVRC eliminates the risk that other people 
hear the response. Face-to-face interviewing, considered the gold standard for survey 
questionnaires, creates a dynamic in which young respondents in particular are afraid or 
uncomfortable to report nonmarital sex, sexual coercion, and forced sex (Harling et al. 
2020; Lindstrom et al., 2010; Lindstrom et al., 2012). Results from this study of youth in 
Burkina Faso add trauma and PTSD to the growing body of evidence of the presence of 
response bias for questions regarding sensitive and stigmatized behaviors, attitudes and 
experiences.  
 
Respondents who used the NVRC reported an average of 18% more types of life time 
trauma than verbal respondents (a mean of 1.77 compared to 1.50), and they were 2.8 times 
as likely to report 3-4 PTSD symptoms (8.4% compared to 3.0%). In addition, the 
significant gender differences observed in the reports of trauma and PTSD among verbal 
respondents, were smaller and not statistically significant among the youth who used the 
NVRC. Female reports of trauma and male reports of PTSD were most affected by 
response method. In particular, close to 7% of males who used the NVRC reported 3-4 
PTSD symptoms compared to less than 1% who gave verbal responses.   

 
Youth who used the NVRC rather than the verbal response method were not only more 
likely to report trauma and PTSD, the internal consistency of their reports across three 



domains was also higher as well as the extent to which their total number of reported trauma 
types correlated with the number of PTSD symptoms. Among the NVRC respondents, 
Cronbach’s alpha, a measure of internal consistency, was 0.844 for the 15 trauma questions 
and 0.708 for the 4 PTSD questions. By contrast, among verbal respondents Cronbach’s 
alpha was 0.599 for the trauma questions and 0.518 for the PTSD questions. The number 
of reported traumas also explained a substantially higher proportion of the variance in the 
number of reported PTSD symptoms among the NVRC respondents compared to the verbal 
respondents (29.5% compared to 8.9%).  
 
In addition to checking for internal consistency reliability, we also checked for convergent 
validity. We found that the bivariate correlations between reports of the 4 PTSD symptoms 
with reports of self-harm and feeling life not worth living were higher among NVRC 
respondents than verbal respondents. However, the magnitudes of the differences were 
statistically significant in only two of the comparisons. Similar to PTSD, reports of ever 
self-harm and felt life not worth living were significantly higher among NVRC respondents 
compared to verbal respondents which resulted in within method bivariate correlations that 
were not significantly different. The correlations between numb and detached and ever 
self-harm, and constantly on guard and felt life was not worth living were both significantly 
greater among NVRC respondents than verbal respondents. Among the four PTSD 
symptoms measured by the survey, the differences by response method in reports of being 
constantly on guard and feeling numb and detached were the greatest.  

 
Interviewer and respondent use of the NVRC method placed only a minor additional 
burden compared to the verbal response method. Although the question-specific 
nonresponse/error rate for the NVRC was significantly greater on seven of the 25 “yes/no” 
questions in the survey for which both response methods were used, the error rates were 
nevertheless comparatively small and well below 1% on most questions. We found large 
variability across interviewers in their error rates, with 3 of the 15 interviewers having 
NVRC error rates over twice as large as the verbal error rate. With careful monitoring of 
interviewers in the field, it is quite feasible that the error rate for the NVRC can be brought 
down to levels not significant different from the verbal error rate.  

 
5. Strengths and Limitations 

 
The NVRC method provides an inexpensive, portable and easy to understand and use 
response method that reduces social desirability bias in the context of interviewer 
administered survey questionnaires by hiding the actual response from the interviewer. It 
does not require literacy or familiarity with a computer keyboard or touch screen, which is 
particularly advantageous in low-income settings. Error rates for “yes/no” questions using 
the cards are slightly higher than error rates using the verbal response method, but the 
differences in response patterns between the two methods far outweigh the higher error 
rates. The presumption with the NVRC is that the when given a more private response 
method, respondents will provide more accurate answers to sensitive questions. Without 
external sources of information to validate the responses, we cannot prove our 
presumption. However, it is implausible that youth who used the NVRC provided 
misleading responses in a way that generated higher levels of internal consistency 
reliability and convergent validity compared to verbal respondents.  

 
Harling et al. (2020) in an analysis of the sexual experience questions from the 

ARISE survey found no significant difference by response method in reports of ever had 
sexual intercourse, someone joked about wanting to have sex and someone touched their 



genitals/breasts. However, they did find that reports of someone tried to force sex with 
them but failed or someone forced sex were significantly higher among NVRC respondents 
compared to verbal respondents. The presence of significant differences on the most 
sensitive items but not all items provides further evidence that respondents using the NVRC 
were revealing actual experiences. Results from the ARISE survey, add Burkina Faso to 
the list of countries (Ethiopia and Tanzania) where the efficacy of the NVRC in reducing 
social desirability bias in samples of youth and young adults has been demonstrated Further 
experimental trials are needed to test the value of the method in other age groups and 
populations, especially given the importance of cultural in determining what types of 
experiences and behaviors are considered shameful or stigmatized. 

 
6. Public Health Implications 

 
Field tests of the NVRC method in three different African countries (Burkina Faso, 
Tanzania, and Ethiopia) provide evidence of significant underreporting of many 
stigmatized behaviors and experiences. The extent of underreporting likely varies by 
culture and gender depending upon norms and expectations. For instance, nonmarital 
sexual experience in many contexts is frowned upon for women but not for men. In 
contrast, rape and sexual victimization is stigmatized for both men and women. In this 
study, we found that some youth were reluctant to report traumatic experiences and PTSD 
symptoms when not provided a more private response method. The NVRC method reduces 
social desirability bias and is useful in surveys designed to generate estimates of the 
prevalence of trauma and PTSD in a population, as well as to identify risk factors associated 
with both. The NVRC method does not provide a solution to social desirability bias in the 
context of clinical evaluations, where the clinician needs to know the nature and extent of 
an individual’s trauma and psychological state. However, in situations where it is important 
to have accurate estimates of the prevalence of trauma and PTSD or to provide an initial 
screening of subjects for follow-up evaluation, the NVRC is a valuable tool.  
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Figure 1. Nonverbal Response Card (NVRC), ARISE 2017. 
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B. Side of card facing interviewer 

 

   
  

 

20 
● 

|||||  ||||| 
|||||  ||||| 

 

0 
● 

     

 

1 
● 
| 

    

 

2 
● 
| | 

     

 

3 
● 
| | | 

     

 

4 
● 

| | | |  
 

  

Yes 
● 

Oui 

 

No 
● 

Non 
 

5 
● 
||||| 

 

 

6 
● 

     ||||| | 

 

7 
● 

    |||||  | | 
 

 

8 
● 

||||||  | | | 
      

 

9 
● 

  |||||  | | | | 

 

10 
● 

|||||  ||||| 

  

No 
● 

Non 

 

Yes 
● 

Oui 

 

11 
● 

    |||||  ||||| 
    | 

 

12 
● 

    |||||  |||||   
    | | 

 

13 
● 

    |||||  |||||   
    | | | 

 

14 
● 

    |||||  |||||   
    | | | | 

 

15 
● 

    |||||  |||||   
    |||||   

 

16 
● 

    |||||  |||||   
    |||||  | 

  

No 
● 

Non 

 

Yes 
● 

Oui 

 

17 
● 

    |||||  |||||  
    |||||  | | 

 

18 
● 

    |||||  |||||  
    |||||  | | | 

 

19 
● 

|||||  |||||  
  |||||  | | | | 

 

20 
● 

    |||||  |||||   
    |||||  ||||| 

 

0 
● 
 

 

1 
● 
| 

  

Yes 
● 

Oui 

 

No 
● 

Non 

 

2 
● 
| | 

 

3 
● 
| | | 

 

4 
● 

| | | | 

 

5 
● 
||||| 

 

6 
● 

||||| | 
 

 

7 
●  

    |||||  | | 
 

  

Yes 
● 

Oui 

 

No 
● 

Non 

101 
● 

529 
● 

 897 
● 

295 
● 

181 
● 

125 
● 

345 
● 

979 
● 

229 
● 

379 
● 

 488 
● 

285 
● 

718 
● 

139 
● 

275 
● 

448 
● 

504 
● 

346 
● 

 486 
● 

649 
● 

340 
● 

904 
● 

682 
● 

170 
● 

636 
● 

765 
● 

 470 
● 

166 
● 

435 
● 

491 
● 

723 
● 

506 
● 

828 
● 

218 
● 

 735 
● 

813 
● 

628 
● 

966 
● 

222 
● 

422 
● 



Table 1. Selected Respondent Characteristics by Response Method, ARISE 2017.  
 

 % (No.)  
Variable Verbal  NVRC pa < 
Gender   0.026 
  Female 44.9 (386) 39.5 (310)  
  Male 55.1 (473) 60.5 (475)  
Age   0.925 
  12-14 45.3 (389) 44.8 (352)  
  15-17 33.9 (291) 34.8 (273)  
  18-20 20.8 (179) 20.4 (160)  
Student status   0.084 
  Not in school 48.0 (412) 52.2 (410)  
  In school 52.0 (447) 47.8 (375)  
Marital status   0.802 
  Never married 90.3 (776) 90.7 (712)  
  Ever married 9.7 (83) 9.3 (73)  
Religion   0.265 
  Muslim 67.5 (580) 70.0 (557)  
  Catholic 21.9 (188) 19.4 (152)  
  Protestant 7.7 (66) 6.1 (48)  
  Animist, other 2.9 (25) 3.6 (28)  
Note. aFrom Pearson χ2 test. 



Table 2. Affirmative Reports of Life Time Trauma and PTSD in the Last 30 Days by 
Response Method, ARISE 2017. 

 Yes, % (No.) or Mean (SD)  
 Verbal NVRC pa < 

Trauma types     
  Natural disaster 34.8 (857) 32.6 (777) 0.345 
  Fire or explosion 11.6 (859) 16.9 (781) 0.002 
  Vehicle accident 14.3 (858) 16.9 (783) 0.159 
  Chemical exposure   1.6 (858) 5.9 (782) 0.001 
  Physical assault 34.5 (858) 27.0 (782) 0.001 
  Assault with weapon   4.8 (858)   7.3 (781) 0.032 
  Sexual assault   2.6 (855)   4.9 (783) 0.014 
  Other unwanted sexual experience   1.9 (856)   5.5 (783) 0.001 
  Combat/war zone   0.5 (857)   4.5 (781) 0.001 
  Captivity   1.1 (856)   4.6 (784) 0.001 
  Life-threatening injury/illness   3.7 (854) 10.2 (784) 0.001 
  Witnessed sudden intentional death   8.4 (859) 10.0 (780) 0.257 
  Witnessed sudden unintentional death 13.4 (859) 12.8 (782) 0.174 
  Witnessed harm caused to someone else   4.7 (856)   7.2 (780) 0.031 
  Other stressful event 11.3 (856) 12.5 (783) 0.460 
Mean number of trauma types 1.50 (1.64) 1.77 (2.49) 0.010 
Mean number of trauma typesb: Females 1.36 (1.51) 1.86 (2.51) 0.001 
Mean number of trauma typesb: Males 1.61 (1.73) 1.71 (2.48) 0.489 
PTSD symptoms    
  Nightmares 21.6 (858) 23.5 (773) 0.338 
  Avoid being reminded 13.3 (856) 20.0 (775) 0.001 
  Constantly on guard   7.7 (858) 13.2 (772) 0.001 
  Numb, detached   4.4 (850)   8.8 (775) 0.001 
3-4 symptoms   3.0 (846)   8.4 (765) 0.001 
3-4 symptomsc: Females   5.6 (376) 10.6 (301) 0.015 
3-4 symptomsc: Males   0.9 (470)   6.9 (464) 0.001 

Note. aFrom Pearson χ2 test for difference of proportions and F test for difference of means. 
bp = 0.026 from F test for difference of verbal female and male means, p = 0.411 from F 
test for difference of NVRC female and male means. cp = 0.001 from Pearson χ2 test for 
difference of verbal female and male proportions, p = 0.068 from Pearson χ2 test for 
difference of NVRC female and male proportions. 
 

 

 

 



Table 3. Reliability for Trauma and PTSD Questions by Response Method, ARISE 2017. 

 Verbal (No.) NVRC (No.) pa < 

Cronbach’s alpha    

  Disaster/accident (4 questions) 0.488 (835) 0.629 (756) 0.001 

  Assault (4 questions) 0.285 (835) 0.655 (756) 0.001 

  War/violence (6 questions) 0.411 (835) 0.753 (756) 0.001 

  Trauma (15 questions) 0.599 (835) 0.844 (756) 0.001 

  Trauma: Femalesb 0.563 (371) 0.845 (295) 0.001 

  Trauma: Malesb 0.621 (464) 0.844 (461) 0.001 

  PTSD (4 questions) 0.518 (846) 0.708 (765) 0.001 

  PTSD: Femalesc  0.560 (376) 0.666 (301) 0.053 

  PTSD: Malesc 0.410 (470) 0.735 (464) 0.001 

Correlation coefficient (r)    

  Trauma, PTSD 0.298 (824) 0.543 (738) 0.001 

  Trauma, PTSD: Femalesd 0.324 (363) 0.513 (287) 0.004 

  Trauma, PTSD: Malesd 0.335 (461) 0.567 (451) 0.001 
Note. aFrom χ2 test for difference of alpha coefficients (Feldt et al. 1987), and from 
Fischer’s r-to-z transformation to test for difference of correlation coefficients (Weaver 
and Wuensch 2013). bp = 0.176 from χ2 test for difference of verbal female and male alpha 
coefficients, p = 0.956 from χ2 test for difference of NVRC female and male alpha 
coefficients. cp = 0.021 from χ2 test for difference of verbal female and male alpha 
coefficients, p = 0.085 from χ2 test for difference of NVRC female and male alpha 
coefficients. dp = 0.433 from z test for difference of verbal female and male correlation 
coefficients, p = 0.159 from z test for difference of NVRC female and male correlation 
coefficients.  
 
 
 

 

  



Table 4. Bivariate Correlations for Ever Self-harm and Felt Life Not Worth Living with 
PTSD Conditions by Response Method, ARISE 2017. 

 Verbal (No.) NVRC (No.) pa < 

Ever self-harm with:    

  Nightmares 0.178 (858) 0.203 (751) 0.603 

  Avoid being reminded 0.137 (856) 0.156 (753) 0.697 

  Constantly on guard 0.175 (858) 0.179 (750) 0.936 

  Numb, detached 0.037 (850) 0.168 (753) 0.008 

Felt life not worth living with:    

  Nightmares 0.045 (856) 0.097 (749) 0.298 

  Avoid being reminded 0.075 (854) 0.114 (751) 0.430 

  Constantly on guard 0.078 (856) 0.199 (748) 0.014 

  Numb, detached 0.089 (848) 0.156 (752) 0.174 

Note. aFrom Fischer’s r-to-z transformation to test for difference of correlation coefficients 
(Weaver and Wuensch 2013). 

  



Table 5. Question-specific Nonresponse/Error Rate by Response Method, ARISE 2017. 

Question 
order 

 
Yes/no questions 

Nonresponse/error %   
Verbal (n = 859) NVRC (n = 785 ) pa < 

2 Listened to radio in last 7 days  5.4  
6 Ever self-harm 0.0 3.4 0.001 

17 Natural disaster 0.2 1.0 0.041 
18 Fire or explosion 0.0 0.5 0.036 
19 Vehicle accident 0.1 0.3 0.511 
20 Chemical exposure 0.1 0.4 0.275 
21 Physical assault 0.1 0.4 0.275 
22 Assault with weapon 0.1 0.5 0.148 
23 Sexual assault 0.5 0.3 0.479 
24 Other unwanted sexual experience 0.3 0.3 0.728 
25 Combat/war zone 0.2 0.5 0.353 
26 Captivity 0.3 0.1 0.362 
27 Life-threatening injury/illness 0.6 0.1 0.127 
28 Sudden intentional death 0.0 0.6 0.019 
29 Sudden unintentional death 0.0 0.4 0.070 
30 Harm caused to someone else 0.3 0.6 0.402 
31 Other stressful event 0.3 0.3 0.728 
32 Nightmares 0.1 1.5 0.001 
33 Avoid being reminded 0.3 1.3 0.034 
34 Constantly on guard 0.1 1.7 0.001 
35 Numb, detached 1.0 1.3 0.668 
36 Ever had sexual intercourse 0.7 0.4 0.385 
44 Someone made jokes about sex with you 0.1 0.6 0.080 
45 Unwanted touch of genitals or breasts 0.9 0.9 0.933 
46 Escaped forced sex 0.3 0.8 0.255 
47 Forced sex 0.5 1.0 0.188 

Note. aFrom Pearson χ2 test for difference of proportions. 

 

 

  



Table 6. Interviewer-specific Nonresponse/Error Rate by Response Method, ARISE 
2017. 

Interviewer Nonresponse/error, %a  (No.)b  
Verbal NVRC pc < 

1 0.1 (56) 0.0 (55) 0.324 
2 0.1 (60) 3.5 (74) 0.001 
3 0.1 (58) 1.6 (43) 0.206 
4 0.3 (57) 0.4 (51) 0.643 
5 1.6 (42) 1.1 (47) 0.558 
6 1.3 (52) 0.2 (42) 0.170 
7 0.0 (41) 0.1 (62) 0.419 
8 0.0 (44) 0.3 (48) 0.051 
9 0.5 (56) 0.0 (59) 0.014 
10 0.1 (63) 0.3 (62) 0.168 
11 0.1 (72) 0.0 (41) 0.453 
12 0.0 (83) 0.2 (52) 0.073 
13 0.4 (52) 1.7 (50) 0.133 
14 0.4 (72) 0.8 (47) 0.224 
15 0.1 (50) 0.6 (51) 0.068 

Total   0.3 (859)   0.8 (785) 0.002 
Correlation (Verbal, NVRC) = 0.02 (15) 0.953 

Note. aNon-response/error rate for 25 questions listed in Table 5 that were asked of both 
verbal and NVRC respondents. bNumber of interviews. cFrom F test for difference of 
means, t test for null hypothesis that correlation coefficient equals zero. 

 

 

 

 

 

 

 

 

 


