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ABSTRACT Directly eliciting in di vid u als’ sub jec tive be liefs via sur veys is in creas
ingly pop u lar in so cial sci ence re search, but do ing so via facetoface sur veys has an 
im por tant down side: the in ter view er’s knowl edge of the topic may spill over onto the 
re spon dent’s recorded be liefs. Using a ran dom ized ex per i ment that used in ter view ers 
to im ple ment an in for ma tion treat ment, we show that reported be liefs are sig nif  cantly 
shifted by in ter viewer knowl edge. Trained in ter view ers primed re spon dents to use the 
ex act num bers used in the train ing, nudg ing them away from higher an swers; recorded 
re sponses de creased by about 0.3 stan dard de vi a tions of the ini tial be lief dis tri bu tion. 
Furthermore, re spon dents with stron ger prior be liefs were less af fected by in ter viewer 
knowl edge. We sug gest cor rec tions for this is sue from the per spec tives of in ter viewer 
re cruit ment, sur vey de sign, and ex per i ment set up.

KEYWORDS Interviewer ef fects • Survey meth od ol o gy • Subjective ex pec ta tions  
• Risk be liefs • Spillovers

Introduction

Demographic re search has in creas ingly made use of in di vid u als’ sub jec tive ex pec ta
tions about prob a bil i ties and the dis tri bu tions of var i ables. Such sub jec tive ex pec ta tions 
are im por tant driv ers of de mo graphic phe nom ena such as fer til ity (Delavande 2008; 
Mac Dougall et al. 2013; Shapira 2017) and mi gra tion (McKenzie et al. 2013; Shrestha 
2020), and can help us un der stand their trends and un der ly ing de ter mi nants. Further
more, sub jec tive ex pec ta tions are re lated to ob jec tive prob a bil i ties and can be used to 
help fore cast fu ture trends, for ex am ple in the case of mor tal ity rates (Perozek 2008).

However, the facetoface sur veys com monly used to mea sure sub jec tive be liefs in 
de vel op ing countries have a po ten tial weak ness: re spon dents’ recorded be liefs may be 
af fected by what in ter view ers know about the phe nom e non in ques tion. These sur veys 
some times mea sure sub jec tive be liefs by di rectly ask ing about per cent age chances 
(Hurd and McGarry 1995; Lillard and Willis 2001; McKenzie et al. 2006), but they 
of ten use vi sual aids (Attanasio et al. 2005, Delevande et al. 2011a; Delavande and 
Kohler 2009) or ask how many of a fxed num ber of peo ple would have some thing 
hap pen to them (Aguila et al. 2014; De Mel et al. 2008). All three ap proaches rely 
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heavily on the in ter viewer to ex plain the ques tion and en cour age the re spon dent to 
give a valid an swer. These in ter view ersub ject in ter ac tions raise the spec ter of in ter
viewer ef fects, par tic u larly the po ten tial in flu ence of in ter viewer knowl edge on sub
jects’ recorded be liefs.

The ef fect of in ter viewer char ac ter is tics on sur vey re sponses has been documented 
across a wide range of con texts. Examples of these char ac ter is tics are race and eth nic
ity (Adida et al. 2016; Anderson et al. 1988; Cotter et al. 1982; Davis 1997; Dionne 
2014; Finkel et al. 1991; Reese et al. 1986), re li gion (Blaydes and Gillum 2013), 
gen der (Becker et al. 1995; McCombie and Anarf 2002), and so cial or cul tural prox
im ity (Weinreb 2006). Respondents may also in fer the pur pose of the study from 
in ter view ers and change their an swers as a re sult, a pat tern known as ex per i menter 
de mand ef fects (de Quidt et al. 2018; Orne 1962; Zizzo 2010). This body of re search 
has shown the im por tance of so cial in ter ac tions in the in ter view set ting for recorded 
sur vey re sponses and the ef fect of in ter viewer char ac ter is tics on these in ter ac tions. 
An ex ten sive lit er a ture has also ex plored the meth od ol ogy of sub jec tive be lief elic i
ta tion (Delavande 2014). However, to our knowl edge, no pre vi ous study has ex plored 
the role of in ter viewer knowl edge in driv ing sur vey re sponses.

Leveraging a ran dom ized ex per i ment in Malawi that used in ter view ers to im ple
ment an in for ma tion treat ment, we show that in ter viewer knowl edge has an ef fect on 
re spon dents’ recorded be liefs. The ex per i ment was designed to in ves ti gate how in for
ma tion about the true trans mis sion rate of HIV af fects risktak ing (Kerwin 2020). Inter
viewers were taught the true HIV trans mis sion rate mid way through the base line sur vey 
in or der to con duct the in for ma tion treat ments for the study. The study re spon dents 
were ran domly di vided into con trol sur veys, which hap pened be fore the in ter view ers 
learned the in for ma tion, and treat ment sur veys, which hap pened af ter ward. We use data 
from the base line sur veys, when treat mentgroup re spon dents had not yet been taught 
the risk in for ma tion them selves but were interviewed by peo ple who had been taught it.

Interviewer knowl edge mat ters for recorded risk per cep tions. Comparing the base
line sur veys across study arms, we fnd that in ter view ers who were ex posed to the 
in for ma tion treat ment elicited lower HIV trans mis sion rate per cep tions from re spon
dents. Reported be liefs were sig nif  cantly shifted by the in ter view ers’ knowl edge, 
with their es ti mated rates de creas ing by about nine per cent age points, or roughly 
0.3 stan dard de vi a tions of the con trolgroup be lief dis tri bu tion. This result can help 
ex plain the puz zling fnd ing that peo ple’s pref er ences and be liefs ap pear to be very 
un sta ble in panel sur veys (Chuang and Schecter 2015; Mueller et al. 2019). If recorded 
re sponses are heavily shaped by in ter view ers’ knowl edge and be liefs, then peo ple’s 
an swers may ap pear to be much more un sta ble than they re ally are.

In ad di tion to shed ding light on the role of in ter viewer knowl edge in driv ing sur
vey re sponses, our study also builds on the pre vi ous lit er a ture on in ter viewer ef fects 
by iso lat ing the causal ef fect of a spe cifc in ter viewer char ac ter is tic: knowl edge. Past 
stud ies of in ter viewer ef fects have been  able to ex ploit the ex og e nous as sign ment 
of in ter view ers to re spon dents but have been lim ited by the fact that the in ter viewer 
char ac ter is tics in ques tion are both fxed and cor re lated with other at tri butes. For 
ex am ple, race is cor re lated with in come and so cio eco nomic sta tus, and a wide range 
of in ter viewer char ac ter is tics can all  af fect re sponses si mul ta neously (Di Maio and 
Fiala 2019). Because in ter view ers in our study were ex og e nously shocked with new 
in for ma tion about HIV trans mis sion rates, we can iso late the causal ef fect of knowl
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edge alone. This is the frst study we are aware of that has been  able to iden tify the 
causal ef fect of a sin gle in ter viewer char ac ter is tic. Isolating the ef fect of  knowl edge 
is pos si ble be cause knowl edge, un like the other char ac ter is tics that are typ i cally stud
ied, is mal lea ble and can be changed quick ly; by con trast, even many nonfxed traits 
(such as ed u ca tion lev els) can be changed only slow ly, and oth ers (such as age) can
not be changed at all .

We can iden tify sev eral chan nels through which in ter view ers’ knowl edge af fects 
recorded risk per cep tions. First, in ter view ers who un der went the train ing primed 
re spon dents to give an swers that match the ex act train ing con tent. The train ing 
explained that the an nual trans mis sion rate of HIV be tween an HIVpos i tive spouse 
and an HIVneg a tive spouse who have reg u lar un pro tected sex is 10%. Consistent with 
a prim ing sto ry, treat ment group re spon dents are 4.3 per cent age points more likely to 
(in cor rect ly) re port that the per-act prob a bil ity of HIV trans mis sion is ex actly 10%.

A re lated mech a nism by which in ter viewer knowl edge af fects recorded risk per
cep tions is through nudg ing re spon dents to give lower an swers. Evidence for this 
comes from an as pect of the sur vey de sign: if a re spon dent an swered ex actly 50% for 
any risk per cep tion ques tion, in ter view ers were taught to fol low up to see whether the 
re spon dent was sim ply un sure; if so, the in ter viewer asked the re spon dent for their 
best guess, fol low ing Hudomiet et al. (2011). Interviewers who un der went the train
ing were less likely to elicit higher num bers when ask ing re spon dents to pro vide a 
best guess in this sit u a tion. This fnd ing sug gests that in ter view ers who were ex posed 
to the in for ma tion treat ment nudge par tic i pants away from higher an swers. The same 
pat tern could also af fect the ini tial re sponses to the ques tions.

The strength of re spon dents’ prior be liefs may af fect how much in ter viewer 
knowl edge mat ters. The ef fect of in ter viewer train ing is smaller for moreed u cated 
re spon dents, fall ing to zero for re spon dents who reached at least Form 2 (10th grade) 
in school, per haps be cause stu dents in Malawi learn about HIV trans mis sion dur ing 
Form 2 and are ex posed to a nar ra tive that claims HIV is highly con ta gious. Although 
the in for ma tion taught dur ing Form 2 dif fuses through the pop u la tion as a whole, 
moreed u cated re spon dents are ex posed to it di rectly and thus likely feel more cer tain 
about their be liefs. This makes them less sus cep ti ble to the in ter view er’s nudges to 
re port lower risk be liefs.

We sug gest sev eral ways to cor rect for in ter viewer knowl edge ef fects. Interviewer 
re cruit ment for facetoface sur veys should try to match the char ac ter is tics of the 
in ter view ers and the sur vey re spon dents, and in ter viewer train ing should em pha
size the pos si bil ity of un in ten tional spill overs and the need to treat all  re spon dents 
con sis tent ly. When de sign ing in for ma tion ex per i ments, re search ers should con sider 
run ning base line sur veys si mul ta neously for the treat ment and con trol groups or 
pro vid ing the in for ma tion treat ment sep a rately from the sur vey in ter views to mit i
gate spill overs, al though these ap proaches have their own draw backs. Even when no 
in for ma tion is pro vid ed, knowl edge spill overs re main like ly. Because in ter view ers 
can vary widely in their knowl edge and be liefs, teach ing them about top ics rel e
vant to the sur vey may im prove data qual i ty. One prom is ing av e nue is to elim i nate 
the in ter ac tion be tween in ter viewer and re spon dent by performing sur veys via au dio 
com put erassisted selfinterviewing (ACASI), which can work even in con texts with 
low lit er acy and nu mer acy. However, ACASI may lead to lower data qual ity than 
facetoface in ter views; fur ther work in this area would be in valu able.
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Background

Subjective Expectations and Demographic Decisions

Subjective ex pec ta tions play a key role in driv ing de mo graphic pat terns and peo
ple’s re sponses to them. They drive con tra cep tion choices and fer til ity (Delavande 
2008; Mac Dougall et al. 2013; Shapira 2017) as well as mi gra tion (McKenzie et al. 
2013; Shrestha 2020). Perceived mor tal ity risks af fect whether peo ple en gage in life
threat en ing ac tiv i ties (see, e. g., Delavande and Kohler [2016] for HIV; León and 
Miguel [2017] for transportation choices; and Bennear et al. [2013] and Keskin et al. 
[2016] for wa ter safe ty) and thus af fect ac tual mor tal ity rates. The ef fects of sub jec
tive ex pec ta tions of ten spill over be tween de mo graphic choices and other do mains. 
For ex am ple, wom en’s ed u ca tion and ca reer de ci sions de pend on their be liefs about 
the costs of rais ing chil dren—which can dif fer sharply from re al ity (Kuziemko et al. 
2018). Similarly, women tend to sys tem at i cally un der es ti mate their fe cun dity at 
young ages and over es ti mate it at older ages (Mahony 2011).1

Data on peo ple’s sub jec tive ex pec ta tions are also a po ten tially use ful tool for 
de mog ra phy re search. Subjective mor tal ity prob a bil i ties may be use ful pre dic tors 
of ac tual mor tal ity rates (Perozek 2008) and are cor re lated with known pre dic
tors of mor tal ity (Delavande et al. 2017), al though some ev i dence sug gests that 
peo ple’s sub jec tive mor tal ity be liefs have sys tem atic biases (Elder 2013). Despite 
their lim i ta tions, sub jec tive mor tal ity be liefs may still be valu able: peo ple form 
them us ing risk fac tors that ob jec tive mor tal ity rates can not ac count for, such as 
pa ren tal health and lon gev i ty, and they af fect risktak ing be hav iors (Dormont et al. 
2018). Similarly, selfrated health is a use ful pre dic tor of mor tal ity (Burström and 
Fredlund 2001). Subjective be liefs about health can help fore cast fu ture mor tal ity 
rates: they are avail  able ear lier than ob jec tive pre dic tors of mor tal i ty, and they pre
dict mor tal ity even con di tional on ob jec tive mea sures of health sta tus (Idler and 
Benyamini 1997).

There is a cru cial dis tinc tion be tween in di vid u als’ sub jec tive ex pec ta tions about 
risks and other var i ables and the true val ues of these fg ures. Much so cial sci ence 
re search as sumes that peo ple know the true val ues of num bers, but re cent re search 
has fo cused on mea sur ing peo ple’s per cep tions, which can be quite dif fer ent from 
the truth (Manski 2004). Consider the case of sub jec tive ex pec ta tions about mor
tal ity rates, which can dif fer from true pop u la tionav er age mor tal ity rates in three 
key ways (Delavande and Rohwedder 2011). First, they mea sure a var i able that 
has not yet been ob served be cause the pop u la tion an swer ing the sur vey ques tions 
is still alive. Second, they may be mea sured with er ror rel a tive to the per son’s true 
be liefs. Third, they re flect in di vid u als’ be liefs about what will hap pen rather than 
the truth.

1 In ad di tion to un cer tainty about their ma te rial cir cum stances, peo ple may also be un cer tain about their 
own fu tures or the cor rect course of ac tion; pe ri ods of un cer tainty can cause in ter sec tions be tween as pects 
of peo ple’s lives that usu ally seem sep a rate, such as work and ro man tic re la tion ships (JohnsonHanks 
2017). This un cer tainty about the cor rect course of ac tion is itself shaped by un cer tainty about ma te rial 
facts, such as the risks of mor tal ity and mis car riage (Trinitapoli and Yeatman 2018).
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The HIV Epidemic in Malawi

Our study uses data on peo ple’s per cep tions of HIV risks in Malawi. Malawi has 
been deal ing with a se vere HIV ep i demic for sev eral de cades, and the dis ease has had 
ma jor ef fects on its pop u la tion. The prev a lence of the vi rus has been sta ble at about 
10% of the pop u la tion for roughly the past de cade (National Statistical Offce [NSO] 
Malawi and ICF 2017).2 The ex pan sion of ac cess to antiretroviral treat ment (ART) 
for HIV has dras ti cally im proved the sit u a tion for HIVpos i tive peo ple in re cent 
years. Starting in 2016, Malawi implemented a uni ver sal testandtreat pol i cy, so that 
all  HIVpos i tive peo ple had ac cess to ART (Alhaj et al. 2019). Testing rates are still 
low for men, but most women get ac cess to treat ment be cause there is strong pres sure 
to ac cept the nom i nally vol un tary HIV tests dur ing an te na tal care vis its (Angotti et al. 
2011).3 Even with the ex pan sion of ac cess to treat ment, how ev er, HIV is still a ma jor 
is sue in peo ple’s lives.

The large scale of Malawi’s HIV ep i demic has led to ex ten sive re search by so
cial sci en tists on how it im pacts peo ple’s lives. Most prom i nent ly, this includes the 
Malawi Longitudinal Study of Families and Health (MLSFH), which has been col
lecting de mo graph ic, so cio eco nom ic, and health in for ma tion on the same house
holds since 1998. The MLSFH also em beds a novel eth no graphic study, the Malawi 
Journals Project (MJP), in which Malawians re cord ev ery day con ver sa tions about 
HIV/AIDS.

Subjective Expectations About HIV in Malawi

An im por tant fo cus of re search on HIV in Malawi has been on mea sur ing peo ple’s 
sub jec tive be liefs about the dis ease and un der stand ing how those be liefs af fect their 
be hav ior. The MLSFH mea sures both peo ple’s per cep tions about HIV and their sex
ual ac tiv i ty, and has an em bed ded ex per i ment in which re spon dents were in cen tiv
ized to learn their HIV sta tus (Fedor et al. 2015; Thornton 2008). It was also used 
as a plat form to de sign and study an in no va tive tech nique for cap tur ing sub jec tive 
prob a bil i ties us ing vi sual aids (Delavande and Kohler 2009). This work is an im por
tant part of a lit er a ture show ing that eliciting sub jec tive prob a bil ity be liefs is fea si ble 
in low and mid dlein come set tings (Attanasio 2009; Delavande 2014; Delavande 
et al. 2011b).

A core fnd ing of the work on sub jec tive be liefs about HIV in Malawi is that peo
ple sub stan tially over es ti mate their like li hood of be ing HIVpos i tive (Anglewicz and 
Kohler 2009; BignamiVan Assche et al. 2007). Relatedly, they also over es ti mate 
the trans mis sion rate of the vi rus by sev eral or ders of mag ni tude (Delavande and 
Kohler 2016; Kerwin 2020). Extensive re search has tried to un der stand how peo ple 
form these be liefs, and one chan nel is through HIV test ing. Malawians who learn 
that they are HIVpos i tive lower their be liefs about the trans mis sion rate of the vi rus 

2 A small ap par ent drop (to a prev a lence of 9%) in the 2015 DHS was the re sult of a change in meth od
ol o gy; mea sured on a con sis tent ba sis, the prev a lence was es sen tially un changed from the 2011 sur vey.
3 This is part of a sys tem atic pat tern of HIV pre ven tion ef forts targeting women and ex clud ing men 
(Watkins 2011).
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(Delavande and Kohler 2012), per haps be cause they re al ize they have not yet trans
mit ted the vi rus to their sex part ners. Qualitative ev i dence from the MJP sup ports 
this quan ti ta tive fnd ing. Kaler and Watkins (2010) found that peo ple are am biv a
lent about test ing: they think that it will al ways lead to a pos i tive re sult, followed 
by death. They also found that as a re sult of think ing that HIV tests mostly turn out 
pos i tive, peo ple over es ti mate the trans mis sion rate of HIV.

Information from HIV tests spreads be yond the per son be ing test ed. Spouses 
typ i cally tell each other about their HIV test re sults, al though HIVpos i tive women 
are less likely to share their sta tus (Anglewicz and Chintsanya 2011). More broad ly, 
sub jec tive ex pec ta tions about HIV risks spread through so cial net works (Hell
eringer and Kohler 2005; Kohler et al. 2007). People also draw in fer ences about 
HIV risks from their own ex pe ri ences. For ex am ple, when young women mar ry, 
they are more likely to think they are at risk of contracting HIV in the fu ture, pos
si bly be cause they know or sus pect that their hus bands are un faith ful (Grant and 
SolerHampejsek 2014).

Another line of re search has shown that sub jec tive ex pec ta tions about HIV mat ter: 
peo ple re spond to their per ceived risks of be ing HIV pos i tive. Perceived HIV sta tus, 
rather than ac tual sta tus, drives con dom use for wom en, even when ac tual sta tus is 
known (Anglewicz and Clark 2013). Ethnographic ev i dence from the MJP has shown 
a sim i lar pat tern for men: they as sume that they are HIV pos i tive even with no med
i cal eval u a tion or signs of AIDS, which drives fur ther risky be hav ior (Kaler 2003; 
Kaler et al. 2015). Many peo ple are un cer tain about their HIV sta tus, and this un cer
tainty af fects their fer til ity in ten tions (Trinitapoli and Yeatman 2011).

In ad di tion to chang ing their be hav ior in re sponse to their per ceived HIV sta tus, 
peo ple also re spond to their per ceived chance of contracting the dis ease. Grant and 
SolerHampejsek (2014) showed that women may use di vorce to pro tect them selves 
if they be lieve they are at high risk of contracting HIV, mirroring the fnd ing by 
Anglewicz and Reniers (2014) that HIVpos i tive peo ple have higher rates of wid ow
hood and di vorce. Women who an tic i pate that they will con tract HIV in the fu ture 
in vest more in their chil dren’s ed u ca tion (Grant 2008). The causal ef fect of risk per
cep tions on be hav ior also holds for prob a bi lis tic be liefs of the kind stud ied in this 
pa per (Delavande and Kohler 2016; Kerwin 2020).

Data and Empirical Design

We use data from an ex per i ment designed to study the ef fects of risk per cep tions 
on risktak ing be hav ior (Kerwin 2020) that was conducted in the Zomba District of 
Malawi from Au gust to De cem ber 2012. The ex per i ment ran domly assigned onehalf 
of re spon dents (strat i fed by dis tance to the trad ing cen ter and gen der) to re ceive 
in for ma tion about HIV trans mis sion risks at the end of the base line sur vey. Treat
mentgroup par tic i pants were read an in for ma tion script that explained the ac tual 
HIV trans mis sion rate for cou ples with one infected part ner that have reg u lar un pro
tected sex (about 100 times per year, on av er age). The true trans mis sion rate is 10% 
per year (Wawer et al. 2005), far be low what Malawians typ i cally be lieve. In our 
sam ple, the av er age risk be lief is about 90% per year, and nearly onehalf of our sam
ple thinks that the trans mis sion rate from just a sin gle ex po sure is 100%.
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7You Know What I Know

The risk in for ma tion was pro vided by the sur vey in ter view ers, us ing a script and 
a set of vi sual aids that were built into the treat mentgroup sur veys. The in ter view ers 
them selves were taught the risk in for ma tion and how to con duct that sur vey mod
ule via a twoday train ing ses sion that took place half way through the base line data 
col lec tion. All the con trolgroup sur veys were sched uled to oc cur be fore this train
ing ses sion to min i mize the risk of con tam i nat ing the con trol vil lages, fol low ing 
Godlonton et al. (2016).

The in ter view ers seem to have been un aware of the ac tual HIV trans mis sion rate 
prior to the train ing ses sion, and thus it likely strongly shifted their be liefs about HIV 
risks. Although we lack di rect data on their be liefs prior to the in for ma tion ses sion, two 
sources of ev i dence sup port this claim. First, the in ter view ers all  lived in or close to the 
study ar ea, so the pretrain ing data for the con trol group is a rea son able proxy for their 
be liefs. Less than 2% of our con trol group thought the an nual risk of HIV trans mis
sion was be low 20% at base line. A sec ond piece of ev i dence comes from the train ing 
ses sion itself. The in ter view ers expressed sur prise at the in for ma tion they were taught, 
and many were ini tially re luc tant to be lieve it. To help con vince them, pro ject staff had 
to show them the orig i nal re search study (Wawer et al. 2005) as well as the sec tion of 
the Malawi National AIDS Commission website that listed the HIV trans mis sion rate.

The fact that the in ter view ers were taught new in for ma tion just be fore they started 
to sur vey the ran domly assigned treat ment group al lows us to study how that in for ma
tion af fected sur vey re sponses. We use the in ter viewer train ing ses sion as a treat ment 
and study how that changes the recorded base line be liefs of re spon dents. Comparing 
the base line be liefs be tween the treat ment and con trol groups al lows us to es ti mate 
the ef fect of in ter viewer knowl edge on recorded risk be liefs. Figure A1 in the online 
ap pen dix shows the time line of the ex per i ment.

Our prin ci pal out come mea sure is re spon dents’ recorded sub jec tive risk be liefs on 
the base line sur veys. This var i able was col lected by ask ing re spon dents to es ti mate 
pro por tions of a fxed num ber of peo ple—for ex am ple, “If 100 men, who do not have 
HIV, each have sex with a woman who is HIVpos i tive to night and do not use a con
dom, how many of them do you think will have HIV af ter the night?” The ques tions 
cover trans mis sion rates per act and per year for both protected and un pro tected sex. 
Respondents picked in te gers be tween 0 and 100 in re sponse to each ques tion.4 The 
ex act word ing of all  four ques tions is shown in Figure A2 in the online ap pen dix. This 
style of ques tion to as sess ex pec ta tions has also been tested and val i dated by pre vi
ous re search in Malawi (Chinkhumba et al. 2014; Godlonton et al.2016; Kerwin et al. 
2011).5 Interviewers had no in cen tive to re cord spe cifc an swers to this ques tion but 
in stead were in cen tiv ized to re cord an swers ac cu rate ly: ran dom backchecks were 
used to check that sur veys were ac tu ally conducted and re sponses were recorded 
cor rect ly.

4 For the peryear ques tion about un pro tected sex, the cor rect an swer is 10; for the peract equiv a lent, the 
clos est pos si ble an swer to the truth is 0. In the ab sence of con dom fail ures, the cor rect an swer for both the 
peryear and peract con domprotected sex ques tions is 0.
5 These ques tions mea sure the re spon dents’ per ceived risk of contracting HIV from var i ous sex ual be hav
iors, not their per ceived prob a bil ity of cur rently be ing HIV pos i tive. Our mea sured prob a bil i ties are com
pa ra ble to other mea sure ments from Malawi. For ex am ple, Delavande and Kohler (2012) found a mean 
peract risk for unprotected sex of 87%, com pared with 83% in our da ta.
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8 J. Kerwin and N. Ordaz Reynoso

Our sam ple of re spon dents includes 1,292 in di vid u als from 70 vil lages who have 
both valid base line and endline sur vey da ta. Baseline de mo graphic sta tis tics for the 
treat ment and con trol groups can be found in Table A1 in the online ap pen dix; the 
two study arms were bal anced on ob serv able ex og e nous var i ables. The ex per i ment 
we use was not designed to study the in ter view ers, and so we have very lim ited data 
on their char ac ter is tics based on ad min is tra tive re cords. Of the 14 in ter view ers in our 
sam ple, half are fe male and half male. The even gen der split was cho sen in ten tion
ally to fa cil i tate gen dermatched in ter views: all  male re spon dents were interviewed 
by men, and all  women were interviewed by wom en. All in ter view ers had com pleted 
sec ond ary school (a screen ing re quire ment im posed dur ing hir ing), and most had 
grad u ated re cently (and thus they were in their 20s). They were recruited from the 
lo cal area but were not assigned to sur vey any one they knew per son al ly.

Empirical Strategy

To study the ef fect of in ter viewer knowl edge on re spon dents’ recorded risk be liefs, 
we com pare the recorded baseline beliefs of the treat ment and con trol groups. Our 
main re gres sion spec i f ca tion is Eq. (1), where Yi is ei ther a mea sure of risk beliefs 
at base line or an in di ca tor var i able for spe cifc val ues of the risk be lief at base line. 
The dummy var i able Ti takes a value of 1 for re spon dents in the treat ment group and 
0 oth er wise. Our treat ment is thus de fned as hav ing been interviewed at base line by 
a moreknowl edge able in ter view er. We con trol for sam pling strata fxed ef fects, Zi, 
and in ter viewer fxed ef fects, Ii; the lat ter al low us to rule out the pos si bil ity that in ter
viewer char ac ter is tics other than knowl edge are driv ing our re sults. We also con trol 
for Wi, a sex ual ac tiv ity in dex based on the frst fve var i ables in the bal ance ta ble (see 
the sec tion Alternative Explanations for fur ther dis cus sion). All stan dard er rors are 
ad justed for clus ter ing by vil lage.

 Yi = α +βTi + Zi′ η+ I i′ γ + δWi + εi . (1)

To un der stand the mech a nisms be hind the ef fects, we in ter act the treat ment in di ca
tor with re spon dent char ac ter is tics (Eq. (2)). We demean all  covariates be fore inter
acting them with the treat ment in di ca tor, so the main ef fect of the treat ment can still 
be interpreted as the sam pleav er age treat ment ef fect (Imbens and Rubin 2015:247).

 Yi = α +βTi + γTi × Xi + δXi + Zi′η + I i′ γ + δWi + εi. (2)

Results

Main Estimates

Interviewers ex posed to the in for ma tion treat ment elicit lower risk per cep tions. 
Figure 1 shows the daily av er age recorded risk be liefs for the treat ment and con trol 
groups over time. The frst group of ob ser va tions rep re sents the con trolgroup be liefs 
at base line, when nei ther the in ter view ers nor the re spon dents knew the con tent of the 
in for ma tion treat ment. After those sur veys were com plete, the in ter view ers learned 
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9You Know What I Know

the con tent of the in for ma tion treat ment (ver ti cal dashed line) and then conducted 
the base line treat ment sur veys. We can see that risk be liefs of the treat ment group are 
lower than those of the con trol group.

There are fve days with con trolgroup base line data af ter the in for ma tion treat
ment. These are cleanup base line sur veys for the con trol group that were con
ducted af ter the bulk of the base line con trolgroup sur veys were fn ished and that 
took place af ter the in ter viewer train ing ses sion. This hap pened when re spon dents 
were not avail  able at the ini tially sched uled base line in ter view. The dis tri bu tion 
of be liefs for these ob ser va tions is closer to that of the treat ment group than to the 
rest of the con trol group, lend ing sup port to the idea that in ter viewer knowl edge 
spe cif  cal ly—and not some other fac tor that is im bal anced across study arms—is 
caus ing the mean dif fer ence be tween base line treat ment and con trol recorded 
be liefs.

Further sup port for the idea that the change in be liefs is due to in ter viewer knowl
edge is ev i dent in the endline risk be liefs. First, the endline risk be liefs al low us to 
re ject the pos si bil ity that the treat ment group sim ply ac ci den tally re ceived the risk 
in for ma tion prior to an swer ing their base line sur vey ques tions. The di rect in for ma

0

1.0

0.8

0.6

0.4

0.2

19 August 16 September 14 October 11 November 9 December

Baseline Control 
Follow-up Control

Baseline Treatment 
Follow-up Treatment

Daily Average Risk Belief

Fig. 1 Measured risk beliefs over time, by study arm. The sample includes 1,292 sexually active adults 
who were successfully interviewed at both baseline and endline. Risk beliefs are the perceived probability 
of contracting HIV from a single unprotected sex act with an infected partner. Each point represents the 
mean value of the risk beliefs for a given day; baseline control beliefs are hollow circles, endline control 
beliefs are solid circles, baseline treatment beliefs are hollow triangles, and endline treatment beliefs are 
solid triangles. The lines are linear fts of beliefs on date for a given date range and study arm. The dashed 
vertical line indicates the date of the training session when the survey interviewers were trained to provide 
the information treatment about HIV transmission risks.
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10 J. Kerwin and N. Ordaz Reynoso

tion treat ment ef fect on risk be liefs (the gap be tween the endline risk be liefs for the 
treat ment and the con trol groups) is much larger than the treat mentcon trol dif fer ence 
at base line.

Second, the con trolgroup endline be liefs are very sim i lar to the treat mentgroup 
base line be liefs, which is com pletely con sis tent with a model in which recorded 
be liefs are moved by in ter viewer knowl edge. Neither the treat ment group at base
line nor the con trol group at endline had been di rectly told the in for ma tion about 
HIV trans mis sion risks, but both were interviewed by in ter view ers who did know 
the in for ma tion. As a re sult, both sets of risk be liefs are shifted down ward rel a tive to 
the con trolgroup base line be liefs, and they also have sim i lar av er age val ues to one 
an oth er.

Table 1 pres ents our main re sults nu mer i cal ly. Each col umn rep re sents a mea sure 
of a dif fer ent HIV trans mis sion risk: mea sured per act or per year, and when us ing 
con doms or hav ing un pro tected sex. For all  four mea sured risk be liefs, the co ef f
cient on the treat ment (in ter viewer train ing) is neg a tive and sig nif  cant. In the case 
of the peract trans mis sion risk for un pro tected sex, the co ef f cient is 9.3 per cent age 
points, or about 0.3 stan dard de vi a tions. The mag ni tude of the ef fect is rel a tively 
large, es pe cially con sid er ing that it is an un in ten tional spill over: re spon dents were 
not di rectly ex posed to the in for ma tion treat ment. As shown in Figure 1, the ef fect 
at endline, when par tic i pants them selves were ex posed to the in for ma tion treat ment, 
was larg er: 38.4 per cent age points for the per ceived peract trans mis sion risk for 
un pro tected sex.

Participants in the con trol group had av er age risk be liefs that were sub stan tially 
larger than the true risk of HIV trans mis sion in each one of those cases. For ex am
ple, the true value of the peryear trans mis sion rate for un pro tected sex is about 10% 
(Wawer et al. 2005), but the av er age re spon dent in the con trol group thought the risk 
was 83%, and well over onehalf of re spon dents thought the risk was 100%. Baseline 
be liefs for the con trol group have the cor rect or der ing in terms of which risk is higher, 
but all the average levels are higher than the true infection risks.

Table 1 Effects of in ter viewer knowl edge on reported risk be liefs

Outcome: HIV Transmission Risk Belief

Per Act, 
Unprotected 

(1) 

Per Year, 
Unprotected 

(2)

Per Act, With 
Condom  

(3)

Per Year, With 
Condom 

(4)

Treatment −0.0745** −0.0352** −0.0366** −0.0850**
(0.0191) (0.0128) (0.0128) (0.0157)

ControlGroup Mean 0.827 0.927 0.123 0.236
ControlGroup SD 0.264 0.169 0.218 0.279
Number of Observations 1,282 1,277 1,284 1,277

Notes: All re gres sions con trol for strat i f ca tion cell and in ter viewer fxed ef fects as well as the al ter nate 
sex ual be hav ior in dex from Table A1 in the online ap pen dix. The sam ple includes 1,292 sex u ally ac tive 
adults who were suc cess fully interviewed at both base line and endline. Heteroskedasticityro bust stan dard 
er rors, clus tered by vil lage, are shown in pa ren the ses.

  **p  <  .01
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11You Know What I Know

Interviewer train ing de creased recorded risk be liefs for all  four mea sures, even 
though the train ing discussed only the peryear risk for un pro tected sex, shown in 
col umn 2 of Table 1. Column 1 shows an ef fect of 9.3 per cent age points (0.35 SD); 
col umns 2 and 4 show ef fects of 4.8 and 7.9 per cent age points, re spec tively (0.28 SD 
each). Column 3 shows the smallest ef fect, at 2.7 per cent age points (0.12 SD), cor
re spond ing to the peract, con domprotected trans mis sion risk.6 This var i able has the 
low est con trolgroup mean over all, so a smaller ef fect is not sur pris ing, and we can 
still re ject a zero treat ment ef fect. Moreover, the risks of con domprotected sex are 
sim ply scaleddown ver sions of the risks from un pro tected sex, so changes in those 
var i ables should be smaller.

The fact that in ter viewer knowl edge changes re sponses for risk be liefs that were 
not ex plic itly targeted sug gests that in ter view ers in ter nal ized the in for ma tion and 
ac tu ally changed their be liefs about trans mis sion risk, as op posed to mem o riz ing the 
one fg ure that was presented to them. Interviewers knew that the four mea sures of 
trans mis sion risk were re lat ed, and when they ad justed their be liefs for one, it af
fected their be liefs for all  the oth ers. Thus the threat of in ter viewer knowl edge ef fects 
appears to be quite general: knowl edge spill overs oc cur not only with di rectly pro
vided in for ma tion but also with the im pli ca tions of the in for ma tion.

Alternative Explanations

Interviewer Experience

Another po ten tial ex pla na tion for our fnd ings is in ter viewer ex pe ri ence. The tra
jec tory of the pre treat ment trend in the frst por tion of Figure 1, if ex tend ed, would 
in ter sect the level of recorded risk be liefs in the sec ond por tion. This could have 
hap pened if in ter view ers im proved over time at ask ing the rel a tively com pli cated 
ques tions on the sub jec tive ex pec ta tion mod ule. Our ba sic re sults in Table 1 do not 
rule out the pos si bil ity that the es ti mated treat ment ef fects are due to in ter viewer 
ex pe ri ence alone.

To ex am ine this pos si bil ity in fur ther de tail, we pres ent a set of re gres sion dis con
ti nu ity (RD) plots in Figure 2. These graphs are pro duced us ing the Calonico et al. 
(2015) rdplot Stata com mand to au to mat i cally bin the data and ft poly no mial curves 
on ei ther side of the dis con ti nu ity. The binned av er ages are shown us ing dark gray 
dots, with black lines for the poly no mial fts. The light gray re gions show 95% con f
dence in ter vals for the binspe cifc av er ages.

We also show the es ti mated treat ment ef fects from RD mod els in Table 2, us ing 
the rdrobust Stata com mand (Calonico et al. 2017). This com mand au to mat i cally 
se lects da tadriven band widths and com putes ro bust bi ascorrected p val ues (Calon
ico et al. 2014).

Panel a of Figure 2 shows the main com par i son of in ter est: be fore ver sus af ter the 
train ing ses sion, peract HIV trans mis sion risk be liefs for un pro tected sex. Two con

6 The results in Table 1 are qualitatively identical if we omit the sexual activity index or the interviewer 
fxed effects from the controls (Tables A2 and A3, online appendix).
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a. HIV Transmission Risk Belief, Discontinuity at Training Session
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b. Sex Acts in Past Week, Discontinuity at Training Session

Fig. 2 Regression discontinuity plots. The sample is 1,292 sexually active adults who were successfully 
interviewed at both baseline and endline. HIV transmission risk belief is the perceived probability of con
tracting HIV from a single unprotected sex act with an infected partner. Sex acts in past week are measured 
using a sevenday retrospective sex diary.

(continued)
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13You Know What I Know

clu sions are clear from the graph. First, the steep down ward trend ap par ent in the frst 
por tion of Figure 1 is partly an ar ti fact of ft ting a lin ear trend to daily av er age risk 
be liefs as op posed to the un der ly ing sur vey da ta. Fitting a flex i ble poly no mial to the 
ac tual sur vey re sponses re veals a slight down ward trend to the left of the dis con ti nu
ity. There is some ev i dence for in ter viewer ex pe ri ence driv ing a down ward trend in 
re sponses, but the pat tern is not par tic u larly strong.

Second, even ac count ing for trends in re sponses due to in ter viewer ex pe ri ence, we 
see a sharp jump in re sponses right at the time of the in ter ven tion. The poly no mial fts 
dif fer by more than 10 per cent age points, and the binav er age con f dence in ter vals 
barely over lap. The nu mer i cal re sults (col umn 1 of Table 2, panel A) show that this 
jump is sta tis ti cally sig nif  cant: the RD es ti mate of the treat ment ef fect is 15 per cent
age points, with a p value of .03.

Another way of assessing the role of in ter viewer ex pe ri ence is to com pare the 
re sults with an other com plex sur vey mod ule. The ques tions about sex ual ac tiv ity 
in the past week were col lected us ing a ret ro spec tive sex di ary orig i nally de vel
oped by Kerwin et al. (2011). In this mod ule, in ter view ers walked re spon dents 
through each of the pre vi ous seven days to re cord de tails about each sex act on 
each day as well as other events on that day. The other events in cluded when they 
woke up and went to sleep, whether they or their part ners were men stru at ing, and 
al co hol con sump tion. These other de tails were in cluded to cap ture risk fac tors and 
to help re spon dents re mem ber spe cif cs about their sex ual ac tiv i ty, sim i lar to an 
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0 20 40–20
Days After End of Baseline

 95% CI for Bin Average  Sample Average Within Bin 
 Polynomial Fit of Order 4 

c. HIV Transmission Risk Belief, Discontinuity at Training Session
(control group only)

Fig. 2 (continued)
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14 J. Kerwin and N. Ordaz Reynoso

eventhis tory cal en dar (Belli et al. 2001) or a re la tion shiphis tory cal en dar (Luke 
et al. 2011). This mod ule was com pli cated to carry out and re quired the most at ten
tion when teach ing in ter view ers to con duct the sur vey. If the com plex ity of the 
ques tions assessing HIV risk per cep tions led to chang ing re sponse pat terns as in ter
view ers gained ex pe ri ence, we might also ex pect a sim i lar pat tern for the sex di ary 
ques tions.

Panel b of Figure 2 pres ents an RD plot for the num ber of sex acts in the past week, 
as reported on the sex di ary mod ule. The left side of the graph (be fore the HIV in for
ma tion train ing ses sion) shows no clear trend, al though a dip is vis i ble just be fore the 
train ing ses sion. Notably, this dip is matched on the right side of the graph, so that 
the con f dence in ter vals for the bins just be fore and just af ter the dis con ti nu ity largely 
over lap. In col umn 2 of Table 2, panel A, we show nu meric es ti ma tes of the size of 
this RD. Consistent with the graph, there is a small pos i tive but sta tis ti cally in sig nif
i cant dif fer ence.

The HIV in for ma tion train ing ses sion oc curred dur ing a sixday gap in the data 
col lec tion sched ule. To as sess whether a break in sur vey ing could be cre at ing the dif

Table 2 Regression dis con ti nu ity es ti ma tes

HIV Transmission 
Risk Belief

Sex Acts in Past 
Week (from sex 

di a ry)
Respondent 

Is Male Age

A. Discontinuity at Training Session
 RD es ti mate −0.148* 0.476 0.041 −0.876
  SE 0.069 0.362 0.085 1.926
  Conventional p value .033 .189 .632 .649
  Robust p value .034 .155 .698 .400
 Sample
  Controlgroup base line sur veys X X X X
  Treatmentgroup base line sur veys X X X X
  Controlgroup endline sur veys
  Treatmentgroup endline sur veys
 Number of ob ser va tions 1,289 1,292 1,292 1,292
B. Discontinuity at Training Session, Control Group Only
 RD es ti mate −0.019 0.318 −0.004 −1.379
  SE 0.144 0.346 0.170 2.227
  Conventional p value .896 .358 .981 .536
  Robust p value .776 .173 .748 .386
 Sample
  Controlgroup base line sur veys
  Treatmentgroup base line sur veys X X X X
  Controlgroup endline sur veys X X X X
  Treatmentgroup endline sur veys
 Number of ob ser va tions 1,308 1,316 1,316 1,316

Notes: The sam ple includes 1,376 sex u ally ac tive adults who were suc cess fully interviewed at both base
line and fol lowup. Regression dis con ti nu ity es ti ma tes gen er ated frstde gree poly no mi als and au to matic 
band width se lec tion fol low ing Calonico et al. (2014). Standard er rors (SEs) are heteroskedasticityro bust 
and clus tered by vil lage.

*p  <  .05  
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15You Know What I Know

fer ences in the base line re sponses, we look for discontinuities in re sponses be tween 
the end of the base line sur vey and the be gin ning of the endline sur vey; there was a 
10day break in data col lec tion be tween the two sur vey waves. Using the con trol
group data only, panel c of Figure 2 plots an RD for the recorded HIV risk per cep
tions in the base line sur veys (left side of the graph) ver sus the endline sur veys (right 
side). The con f dence in ter vals over lap, and the es ti mated dif fer ence (col umn 1 of 
Table 2, panel B) is nearly zero and sta tis ti cally in sig nif  cant. We see sim i lar null 
re sults for the num ber of sex acts in the past week from the sex di a ry, suggesting that 
a break in sur vey ing per se does not ap pear to have ef fects on the recorded sur vey 
re sponses.

A po ten tial threat to the iden ti f ca tion of these RD es ti ma tes is that there could 
have been sys tem atic sorting of re spon dents around the breaks in data col lec tion. 
If dif fer ent kinds of re spon dents were interviewed just be fore the train ing ses sion 
ver sus just af ter, it would be in cor rect to at tri bute the 15 per cent age point drop in 
recorded risk be liefs to the ef fect of the train ing ses sion. To test for this sort of sys
tem atic sorting, col umns 3 and 4 of Table 2 pres ent RD es ti ma tes for fxed re spon
dent char ac ter is tics: gen der and age. There are no sta tis ti cally sig nif  cant dif fer ences 
in ei ther char ac ter is tic for the HIV in for ma tion train ing ses sion or for the end of the 
base line.

Imbalance

A sec ond po ten tial ex pla na tion for the dif fer ences be tween the treat ment and con
trolgroup be liefs at base line is im bal ance. Although our ran dom ized ex per i ment 
en sures that the two groups were bal anced in ex pec ta tion, for any given re al i za tion 
of the ran dom as sign ment, it is pos si ble for them to have dif fer ences (Frison and 
Pocock 1992). Those dif fer ences could in turn lead to dif fer ent be liefs. A par tic u lar 
con cern is how well bal anced the groups are on sex ual ac tiv i ty, which is cor re lated 
with risk be liefs (Smith and Watkins 2005). Although the sex ual ac tiv ity var i ables 
in panel A of Table A1 (online ap pen dix) are bal anced over all, the frst fve rows 
show higher val ues for the con trol group than for the treat ment group. To test for an 
ag gre gate bal ance prob lem in these var i ables, we con struct an al ter nate sex ual ac tiv
ity in dex that uses those frst fve var i ables alone. The dif fer ence is not sta tis ti cally 
sig nif  cant (p  =  .149). However, even a sta tis ti cally in sig nif  cant dif fer ence in this 
var i able could lead to sub stan tively im por tant dif fer ences in the be lief var i ables. To 
mit i gate this con cern, we con trol for this al ter nate sex ual ac tiv ity in dex in all  our 
re gres sion an a ly ses. Our re sults do not de pend on this choice: the main ef fects on 
be liefs from Table 1 are barely changed if we drop this con trol (Table A2, online 
ap pen dix), or if we drop the in ter viewer fxed ef fects as well (Table A3, online 
ap pen dix).

Another po ten tial source of im bal ance con cerns var i a tions in re li gion, eth nic
i ty, and lan guages spo ken across the two groups. HIV risk per cep tions and sex
ual be hav ior vary widely by re li gious de nom i na tion in Malawi (Trinitapoli 2009; 
Trinitapoli and Regnerus 2006) and eth nic i tyspe cifc cul tural ac tiv i ties, such as 
ini ti a tion rites, are ways that peo ple learn about sex ual health (Munthali and Zulu 
2007). Administering sur veys in an un fa mil iar lan guage can lead to item non re
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16 J. Kerwin and N. Ordaz Reynoso

sponse and sys tem atic mea sure ment er ror (Andreenkova 2018). This could be an 
is sue given that all  our sur veys were ad min is tered in Chichewa, but this con cern is 
sub stan tially miti gated by the fact that vir tu ally all  our sub jects are flu ent speak ers 
of ei ther Chichewa or the mu tu ally in tel li gi ble lan guage Chinyanja. In the 1998 
Malawi cen sus, 96% of house holds in the study area (TA Mwambo) reported that 
their most com monly used lan guage was Chichewa or Chinyanja (Minnesota Pop
ulation Center 2019).

Table A4 in the online ap pen dix shows bal ance sta tis tics for spe cifc re li gious 
de nom i na tions as well as eth nic groups. Panel A shows that al though the treat ment 
is bal anced in terms of the share of Chris tians and Mus lims (Table A1, online ap pen
dix), there are im por tant dif fer ences across study arms for some spe cifc de nom
i na tions. In con trast, the treat ment is fairly bal anced by eth nic group (panel B). 
However, this pat tern may mask po ten tial dif fer ences in lan guage abil i ties within 
eth nic groups. Because the sur vey did not ask re spon dents whether they speak 
Chichewa at home or whether it was their frst lan guage, we use Chichewalan guage 
lit er acy as a proxy for abil ity to speak the lan guage. Table A5 in the online ap pen dix 
shows bal ance sta tis tics for lit er acy in Chichewa by eth nic group. There are no large 
dif fer ences, but the 2 per cent age point dif fer ence for the “oth er” group is sta tis ti
cally sig nif  cant.

To ac count for po ten tial dif fer ences in re sponses driven by these var i a tions in re li
gion and eth nic i ty, we add in di ca tors for mem ber ship in each group to our re gres sion. 
We also add in di ca tors for a per son be ing from a given eth nic group and also lit er ate 
in Chichewa. The re sults are in Table A6 in the online ap pen dix. The ef fects on mea
sured risk be liefs are es sen tially un changed: they re main sta tis ti cally sig nif  cant and 
are slightly larg er, on av er age.

Spillovers

The sim i lar ity in re sponses be tween the treat ment base line and con trol endline sur
veys implies that in ter viewer knowl edge drives our re sults rather than some other 
change that oc curred at the time of the train ing ses sion. This sim i lar ity could also 
have arisen through spill overs: if treat mentgroup re spon dents told con trolgroup 
re spon dents about the in for ma tion they learned, then we would ex pect a fall in con
trolgroup be liefs. To test for this pos si bil i ty, we use so cial net work data to count the 
num ber of to tal friends each re spon dent has as well as the num ber they have who live 
in treat mentgroup vil lages. We then es ti mate the fol low ing equa tion:

 Yi = α +βTi + ηTotalFriendsi + γTreatedFriendsi + εi, (3)

where Yi is the re spon dent’s endline risk be lief; we also run ver sions of the re gres
sion that break out the spill overs by study arm. Eq. (3) identifes spill over ef fects on 
endline be liefs be cause a re spon dent’s num ber of treated friends is ran domly assigned 
con di tional on their to tal num ber of friends (Kremer and Miguel 2007). The re sults are 
avail  able in Table A7 in the online ap pen dix. We see no ev i dence of spill overs onto the 
con trol group. Spillovers could also have oc curred if con trolgroup re spon dents sought 
out in for ma tion about HIV be cause they were asked about it. We can not rule out this 
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pos si bil i ty, but it is un likely to have gen er ated the ob served em pir i cal pat tern. To do so, 
the con trol group’s in for ma tionseek ing would need to have led to endline be liefs that 
were nearly iden ti cal to the (mea sured) base line be liefs for the treat ment group. This 
is un likely be cause the treat ment group did not have any time to seek out in for ma tion 
about HIV risks prior to an swer ing the base line ques tions about risk be liefs.

Mechanisms

Our re sults show that be ing sur veyed by a moreknowl edge able in ter viewer causes a 
de crease in recorded risk be liefs, and that this ef fect oc curs not just for the risks that 
the in ter viewer was di rectly taught about but also for re lated risks. We ex plore three 
pos si ble mech a nisms for these spill overs be tween in ter viewer knowl edge and the 
(recorded) be liefs of sur vey re spon dents.

Priming

Given that the sur veys in volve a facetoface con ver sa tion be tween re spon dents and 
in ter view ers, in ter viewer knowl edge could af fect recorded re sponses via prim ing. 
We fnd ev i dence that trained in ter view ers primed re spon dents to give an swers that 
matched the ex act num bers used in the train ing. Table 3 shows re gres sions of in di
ca tor var i ables that take a value of 1 when re spon dents an swered ex actly 10% for 
each one of the risk be lief ques tions; this is the ex act fg ure that the in ter viewer train
ing pro vided as the true value of the HIV trans mis sion risk per year for un pro tected 
sex. Interviewer train ing makes re spon dents more likely to an swer ex actly 10% for 
the peract risk of un pro tected risk (col umn 1), even though that is not the true risk.7 
We there fore in ter pret this co ef f cient as the re sult of in ter view ers prim ing or nudg ing 
re spon dents to ward lower re sponses to all  risk be lief ques tions, not just the one cor re
spond ing to the in for ma tion treat ment. However, we do not see an in crease in reporting 
an an swer of ex actly 10% in col umn 2 (the an nual risk), where it is the cor rect an swer. 
A po ten tial ex pla na tion is that re spon dents have ex tremely high pri ors for this fg ure: 
the av er age risk be lief is 93%. In col umns 3 and 4 (con domprotected sex risks), we see 
slight re duc tions in the chance that peo ple re port ex actly 10%. Because those ques tions 
im me di ately followed the ques tions about un pro tected sex risk, this could be explained 
by re spon dents updating their risk be liefs con sis tent ly: if con doms lower the risk by a 
fac tor X, and the un pro tect edsex risk is 0.1, then the con domprotected risk is 0.1X.

These re sults are con sis tent with the lit er a ture on prim ing and an chor ing, which 
has shown that men tion ing num bers will in duce peo ple to give an swers to sub se
quent ques tions that are more sim i lar to those num bers (Newell and Shanks 2014). 
This can hap pen by di rectly suggesting a po ten tial an swer, ex pos ing re spon dents to 
peers’ re sponses (Tversky and Kahneman 1974), or even men tion ing to tally un re lated 

7 The in for ma tion treat ment men tioned only the an nual trans mis sion risk for un pro tected sex, and the fg
ure pro vided for the true risk was 10%. The true trans mis sion risk per act is ap prox i ma tely 0.1%.
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num bers (Chapman and Johnson 2002; Mussweiler et al. 2000).8 Although all  three 
prim ing path ways are pos si ble in our con text, the frst is the most like ly. Interviewers 
were trained to en cour age re spon dents to an swer even if they were not sure, and one 
way they might have done so is to ask lead ing ques tions like, “Do you think it might 
be X%?” It is likely that in ter view ers who were ex posed to the train ing were more 
likely to sug gest 10% as a pos si ble an swer.

Encouraging Guesses

Another op por tu nity for in ter viewer knowl edge to af fect re spon dents’ recorded 
be liefs comes from the struc ture of our sub jec tive be lief elic i ta tion ques tions. These 
were designed such that when ever re spon dents an swered 50% to any risk be lief ques
tion, a fol lowup ques tion asked whether they re ally thought the an swer was 50%, 
or whether they were just un sure. If re spon dents said they were just un sure, they 
were asked for their best guess. This ap proach was adapted from the U.S. Health and 
Retirement Survey (HRS), with the goal of re duc ing the use of 50% as a proxy for 
re spon dent un cer tain ty; see Hudomiet et al. (2011) for a dis cus sion of this tech nique.

These fol lowups ini ti ated an other in ter ac tion be tween the in ter viewer and re spon
dent, cre at ing an ad di tional op por tu nity for in ter viewer knowl edge to spill over onto 
sur vey re sponses. Table 4 shows our ex plo ra tion of that ad di tional in ter ac tion, in 
the case of peract trans mis sion risks for un pro tected sex. We cre ate in di ca tor var i
ables for when re spon dents an swered 50% (col umn 1) and for when they changed, 
de creased, or in creased their an swer when asked the fol lowup ques tion (col umns 
2–4). Columns 5 and 6 also show whether an swers de creased or in creased, restricting 
the sam ple to those re spon dents who ini tially an swered 50%.

8 Similarly, Delavande et al. (2017) found that sub jec tive be liefs are af fected by the ex act word ing of the 
ques tion—in that re search, fram ing a ques tion as be ing about mor tal ity ver sus sur viv al.

Table 3 Treatment ef fects on an swer ing ex actly 10%

Outcome: Recorded Belief Is Exactly 10%

Per Act, 
Unprotected Sex 

(1)

Per Year,  
Unprotected Sex 

(2)

Per Act,  
With Condom 

(3)

Per Year, With 
Condom  

(4)

Treatment 0.0427** 0.00665 −0.0507** −0.0201
(0.0117) (0.00601) (0.0189) (0.0171)

ControlGroup Mean 0.022 0.005 0.100 0.100
ControlGroup SD 0.146 0.068 0.300 0.300
Number of Observations 1,282 1,277 1,284 1,277

Notes: All re gres sions con trol for strat i f ca tion cell and in ter viewer fxed ef fects as well as the al ter nate 
sex ual be hav ior in dex from Table A1 in the online ap pen dix. The sam ple includes 1,292 sex u ally ac tive 
adults who were suc cess fully interviewed at both base line and endline. Heteroskedasticityro bust stan dard 
er rors, clus tered by vil lage, are shown in pa ren the ses.

  **p  <  .01
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19You Know What I Know

Respondents in the treat ment and con trol groups are equally likely to an swer 50% 
and equally likely to change their an swer af ter the fol lowup (col umn 2). However, 
re spon dents who were ex posed to this ad di tional in ter ac tion were sig nif  cantly less 
likely to in crease the an swer af ter the fol lowup ques tion when they were interviewed 
by a trained in ter view er, as shown in col umns 4 and 6 of Table 4. Column 6 shows 
that con di tional on ini tially an swer ing 50%, re spon dents ex posed to in formed in ter
view ers were al most 20 per cent age points less likely to in crease their an swer. This 
mag ni tude is large, con sid er ing that only about 30% of those in the con trol group 
in creased their an swers af ter the fol lowup ques tion.

We in ter pret these re sults as ad di tional ev i dence that in ter view ers who were ex
posed to the in for ma tion treat ment influ enced the re sponses given by com mu ni cat ing 
the fol lowup ques tion in a way that nudged or primed re spon dents not to in crease 
their an swers. Such sub tle com mu ni ca tion could be any thing from a change in tone 
of voice or body lan guage to the choice of words.9 A spe cifc pos si bil ity is that in stead 
of ask ing whether the num ber could be more or less than 50%, they asked only if it 
could be less. We do not be lieve in ter view ers did this in ten tion al ly: they knew that 
the pur pose of the in ter ven tion was to study the re spon dents’ knowl edge and be hav
iors, and their in cen tive was to re cord in for ma tion ac cu rate ly. Rather, we be lieve that 

9 Ideally, we would have di rectly ob served some in ter views to mea sure the microprocesses that drove the 
knowl edge spill overs. We do not do this for two rea sons. First, the study was not designed to mea sure these 
spill overs. Second, di rect par tic i pa tion in the sur vey by out sid ers, es pe cially White for eign ers, can itself 
af fect re spon dents’ be hav iors (Cilliers et al. 2015).

Table 4 Priming by in ter view ers when ini tial an swer was 50%

Answer = 50% 
(1)

Changed 
Answer 

(2)

Decreased 
Answer 

(3)

Increased 
Answer 

(4)

Initial 
Answer 

Was 50%: 
Decreased 

Answer 
(5)

Initial 
Answer 

Was 50%: 
Increased 
Answer 

(6)

Treatment 0.0161 −0.0126 0.000651 −0.0133† −0.00832 −0.115†

(0.0223) (0.0122) (0.00704) (0.00872) (0.0472) (0.0630)
Conditional 

on Initially 
Answering 50% N N N N Y Y

ControlGroup 
Mean

0.115 0.042 0.008 0.034 0.0676 0.297

ControlGroup SD 0.319 0.201 0.088 0.182 0.253 0.460
Number of 

Observations 1,285 1,285 1,285 1,285 159 159

Notes: All re gres sions con trol for strat i f ca tion cell and in ter viewer fxed ef fects as well as the al ter nate 
sex ual be hav ior in dex from Table A1 in the online ap pen dix. The sam ple includes 1,292 sex u ally ac tive 
adults who were suc cess fully interviewed at both base line and endline. Columns 5 and 6 re strict the sam ple 
to re spon dents who gave ini tial an swers of 50%. Heteroskedasticityro bust stan dard er rors, clus tered by 
vil lage, are shown in pa ren the ses.
†p < .10; *p  <  .05  
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20 J. Kerwin and N. Ordaz Reynoso

in ter view ers in ad ver tently nudged re spon dents to ward lower an swers. Equally pos
si ble is that in ter view ers who were not ex posed to the in for ma tion treat ment nudged 
re spon dents to pro vide higher an swers, po ten tially stem ming from their own (high) 
be liefs prior to the in for ma tion treat ment.

Interviewer Knowledge and Respondent Priors

If in ter viewer knowl edge spill overs in deed operate through nudges and prim ing that 
take place dur ing the sur vey in ter view, we would ex pect the ef fects to be smaller for 
re spon dents who are more con f dent in their be liefs. Because our out comes are mea
sured at the base line sur vey, we do not have di rect mea sures of re spon dents’ be liefs in 
the ab sence of the knowl edge spill overs. However, some of their other char ac ter is tics 
may be use ful prox ies. Table 5 ex am ines treat ment ef fect het ero ge ne ity by a range of 
re spon dent char ac ter is tics, es ti mated us ing Eq. (2). We ob serve sig nif  cant het ero ge
ne ity by years of school ing and to tal as sets.

These char ac ter is tics are cor re lated with one an oth er, and thus we may be fnd ing spu
ri ous het ero ge ne ity by some char ac ter is tics due to omit ted var i able bi as. Therefore, we 
in clude all  eight in ter ac tions in col umn 9 and add in ter ac tions with ad di tional char ac ter
is tics as well in col umn 10. In our pre ferred spec i f ca tion, col umn 10, only the in ter ac tion 
be tween treat ment and years of school ing re mains sig nif  cant.10 The pos i tive co ef f cient 
for years of school ing means that the main treat ment ef fect (the ef fect of hav ing a more 
knowl edge able in ter view er) is smaller in mag ni tude for those with more ed u ca tion.

To fur ther ex plore this fnd ing, we run an other set of re gres sions with the de pen
dent var i able be ing be liefs about HIV trans mis sion risks per un pro tected sex act and 
the in de pen dent var i ables in clud ing the treat ment interacted with seven dif fer ent 
mea sures of school ing: years of school ing, hav ing com pleted at least Form 1 or Form 
2, and hav ing com pleted Forms 1–4.11 The re gres sion re sults can be found in Table 
A9 in the online ap pen dix. The re sults sug gest that the treat ment ef fects are low est for 
peo ple who reached Form 2. Although our sur vey re spon dents were all  adults, most 
had not attended sec ond ary school. Just 20% had com pleted Form 1, and only 17% 
had com pleted Form 2.

Form 2 is the point at which stu dents in Malawi are most ex posed to in for ma
tion on HIV trans mis sion and sex ual health.12 NGOs in Malawi also tend to tar get 

10 The stan dard er rors in this spec i f ca tion may be overstated be cause of multicollinearity be tween age, 
years of school ing, and years sex u ally ac tive. Table A8 in the online ap pen dix shows that the con di tion 
num ber for the three var i ables is nearly 18; a fg ure greater than 10 can in di cate that co ef f cients are un sta
ble. However, the var i ance in fla tion fac tors are all  well be low the usual cut off of 10.
11 Form 1 in Malawi is the equiv a lent of ninth grade in the United States.
12 HIV ed u ca tion was moved from other sub jects into a course called life skills in the early 2000s (Chamba 
2009). When this change was ini tially rolled out in 2001–2002, HIV was in cluded only in the sec ond ary 
school lifeskills cur ric u lum. The cur rent life skills cur ric u lum in up per pri mary school (grades P5–P8) is 
sup posed to in clude HIV ed u ca tion, but there are many con straints to implementation (Chirwa and Naidoo 
2014). Based on con ver sa tions with Ministry of Education of f cials in Malawi in 2012, at that time HIV 
ed u ca tion was done only in sec ond ary schools. An ex am i na tion of the text books for the sec ond aryschool 
life skills courses revealed HIV con tent in all  four grades, but HIV trans mis sion risks were cov ered only 
in Form 2 (Kadyoma et al. 2012).
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stu dents of this age for HIVpre ven tion in ter ven tions; in other Af ri can countries, it is 
also com mon to tar get HIVpre ven tion cam paigns to ward stu dents early in sec ond
ary school (Gallant and MatickaTyndale 2004). The nar ra tive to which stu dents in 
Malawi are ex posed in these lec tures and courses is that HIV is highly con ta gious, 
which should lead to high risk be liefs and high cer tainty about those be liefs.13

Other peo ple have likely heard about the in for ma tion pro vided to stu dents in Form 
2—for ex am ple, by hear ing about it from their friends. Other in sti tu tions such as 
NGOs and church groups at tempt to teach about HIV trans mis sion, and so other 
peo ple may also have strong pri ors about HIV trans mis sion risks. However, di rect 
ex po sure to this in for ma tion in school could lead peo ple to be more cer tain about it 
and thus less sus cep ti ble to nudges by in ter view ers.14

Preventing and Mitigating Interviewer Knowledge Effects

Researchers can combat the potential spillover of interviewer knowledge onto recorded 
subjective beliefs in a variety of ways. First, re search ers can try to al ter how in ter view
ers are recruited and trained. Recruitment mat ters be cause these spill overs can oc cur 
when ever in ter view ers and re spon dents dif fer in their knowl edge lev els. Researchers 
should re cruit in ter view ers who match the re spon dent pop u la tion as closely as pos
si ble, par tic u larly in terms of ed u ca tion and ex po sure to in for ma tion rel e vant to the 
sur vey ques tions. This will pre vent knowl edge ef fects, as sum ing that the ef fect we 
mea sure is driven by gaps be tween in ter view ers’ and re spon dents’ knowl edge. Con
trolling for in ter viewer fxed ef fects can help elim i nate the ef fects of any remaining 
knowl edge dif fer ences by purg ing the re sults of any interviewerspecifc pat terns. The 
sur vey de sign should also in clude ex act scripts for ask ing be lief ques tions to min i mize 
se lec tive nudges by the in ter view er. Training ses sions should em pha size the po ten tial 
for these spill overs and coach in ter view ers on how to avoid them.

Second, the prob lem can be tack led through changes in the de sign of ex per i ments 
when stud ies in volve in for ma tion treat ments. Possible so lu tions in clude ei ther run
ning the base line sur veys si mul ta neously across the treat ment and con trol groups or 
sep a rat ing the in for ma tion treat ment from the sur vey data col lec tion en tire ly. Each 
strat egy has im por tant po ten tial draw backs. Running si mul ta neous sur veys across 
study arms cre ates the pos si bil ity that re spon dents will be given the wrong ver sion 
of the sur vey and thus be un in ten tion ally ex posed to the in for ma tion treat ment, cre
at ing a far worse con tam i na tion prob lem. Running the in for ma tion treat ment sep a
rately from the sur vey—for ex am ple, via vil lage meet ings—can make it dif f cult to 
pre vent nontargeted peo ple from re ceiv ing the in for ma tion. For ex am ple, di a grams 
that are dis trib uted as hand outs could po ten tially make their way into the hands of 
con trolgroup sub jects. Thus in cor po rat ing in for ma tion treat ments into sur veys is 
likely to min i mize in for ma tion spill overs, not ex ac er bate them, but at the cost of yield

13 This idea is supported by the cor re la tion be tween risk be liefs and school ing for the con trol group: more 
school ing is as so ci ated with higher pri ors (see Table A10, online ap pen dix).
14 Another po ten tial ex pla na tion for the fact that moreed u cated peo ple re spond less to the treat ment is 
that ed u ca tion may make peo ple more con f dent and bet ter  able to with stand in flu ence from out sid ers. We 
can not di rectly test this ex pla na tion against the ef fect of HIV ed u ca tion on the strength of peo ple’s pri ors.
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ing po ten tially bi ased mea sure ments of re spon dent be liefs. If ac cu rate mea sures of 
re spon dent be liefs are not a main goal of the study, this may be an ac cept able risk. For 
ex am ple, if the goal of an ex per i ment is to see how much an in for ma tion treat ment 
shifts be hav iors, then mismeasured be liefs are not a prob lem even if they af fect only 
one of the study arms. Even when ex am in ing treat ment ef fects on risk be liefs is an 
im por tant goal of the study, in ter viewer knowl edge con tam i na tion is a prob lem only if 
it in ter acts with the ac tual treat ment. Apart from in for ma tion ex per i ments, knowl edge 
spill overs are likely to oc cur sim ply be cause in ter view ers dif fer in their knowl edge 
and be liefs. Providing in ter view ers with a ba sic level of knowl edge about im por tant 
sur vey top ics could help them do their jobs bet ter and lead to bet terqual ity da ta.

A third so lu tion to this is sue is to col lect sub jec tive ex pec ta tions in a way that 
avoids any di rect in ter ac tion with in ter view ers, such as by us ing com put erassisted 
selfinterviewing (CASI). This would elim i nate any pos si bil ity of in ter viewer knowl
edge spill ing over onto re spon dents’ sur vey re sponses. Research on CASI has shown 
it to be ef fec tive in lowlit er acy set tings (Hahn et al. 2003; van de Wijgert et al. 2000). 
Important lim i ta tions ex ist, how ev er: par tic i pants may not be  able to clar ify ques tions 
(NIMH 2007), com put ers may be re ceived with sus pi cion in cer tain set tings (Hewett 
et al. 2004; Mensch et al. 2003), and by stander pres ence might af fect re sults and should 
be recorded or con trolled (Aquilino et al. 2000). Potdar and Koenig (2005) ar gued that 
CASI will not yield morehon est an swers if peo ple are not com fort able us ing com put
ers. In lowlit er acy set tings, au dio com put erassisted selfinterviewing (ACASI) may 
work well; Rumakom et al. (2005) showed that it out per forms selfad min is tered ques
tion naires. However, SolerHampejsek et al. (2013) tested ACASI for collecting data 
on sex ual ac tiv ity in Malawi and fnd that it still leads to high rates of in con sis tency 
in re sponses. Similarly, Mensch et al. (2008) showed that facetoface in ter views 
gen er ate lower rates of inconsistencies in re sponses than ACASI, as well as stron ger 
cor re la tions be tween reported sex ual be hav ior and bio mark ers for HIV in fec tion. To 
im prove the qual ity of sub jec tive ex pec ta tion data in de vel op ing countries, more work 
on adapting CASI and ACASI to over come these lim i ta tions is need ed. One prom is ing 
ap proach is to use com puter tab lets to have re spon dents play sim ple games that con
vey in for ma tion; Tjernström et al. (2019) showed that this ap proach is suc cess ful in a 
pop u la tion of Kenyan farm ers.

Conclusion

Leveraging a ran dom ized ex per i ment that used in ter view ers to mea sure sub jec tive 
HIV trans mis sion risks and pro vide in for ma tion to treat ment group par tic i pants, we 
fnd that in ter viewer knowl edge af fects the recorded val ues of sur vey re spon dents’ 
sub jec tive be liefs. This in for ma tion spill over oc curs not only for the in for ma tion 
di rectly given to the in ter view ers but also for other re lated risks.

We iden tify sev eral chan nels through which these ef fects hap pen. They are ev i
dent at var i ous points in the sur vey, in clud ing the fol lowup ques tions trig gered by 
re spon dents an swer ing 50%. This re sult sug gests that ad di tional in ter ac tions be tween 
in ter view ers and re spon dents pres ent the po ten tial for more spill overs. Our ev i dence 
sug gests that in ter viewer ef fects work via prim ing or nudg ing rather than in ter view
ers di rectly re veal ing in for ma tion.
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We fnd that in ter viewer ef fects are weaker for moreed u cated peo ple, pos si bly 
be cause those re spon dents re ceived in for ma tion about HIV trans mis sion di rectly at 
school. This could make them more cer tain about their prior be liefs than those who 
heard in for ma tion sec ond hand, even if the level of those be liefs is not dif fer ent across 
ed u ca tion lev els.

Our re sults have im por tant im pli ca tions for de mog ra phers as well as other so
cial sci en tists who study sub jec tive ex pec ta tions them selves or phe nom ena that are 
driven by peo ple’s sub jec tive be liefs. Subjective ex pec ta tions have proven to be use
ful tools for un der stand ing and fore cast ing the main de mo graphic pro cesses of fer
til i ty, mor tal i ty, and mi gra tion, but these uses rely on be ing  able to mea sure them 
cor rect ly. Researchers need to be aware of the pos si bil ity that in ter viewer knowl edge 
will spill over onto re spon dents’ recorded be liefs, which could have sub stan tive ef
fects on re sults that use those be liefs. Although our fnd ings re late to HIV risk be liefs, 
in ter viewer knowl edge ef fects could oc cur for any sub jec tive ex pec ta tion where the 
in ter viewer knows more than the re spon dent—in clud ing other dis eases such as Ebola 
or COVID19, and also other do mains where sub jec tive ex pec ta tions play a role, such 
as con cep tion prob a bil i ties, mor tal ity rates, and the returns to mi gra tion. Our re sults 
were obtained in a set ting where in ter view ers were eval u ated based on re cord ing 
re sponses cor rect ly; these re sults may not gen er al ize to set tings where in ter view ers 
have some in ter est in re cord ing spe cifc re sponses.

We sug gest meth ods for correcting this prob lem at sev eral points dur ing the course 
of a re search pro ject. These in clude mind ful recruiting of in ter view ers to match the 
knowl edge lev els of the re spon dent pop u la tion, em pha siz ing the po ten tial for spill overs 
in train ing, and de sign ing the ex per i ment in such a way that in ter view ers sur vey both 
study arms while hav ing the same in for ma tion set. The most prom is ing way to avoid 
in ter viewer knowl edge ef fects is to col lect data via CASI or ACASI to re duce the scope 
of in ter ac tion be tween re spon dent and in ter view er, but both meth ods have is sues with 
data qual i ty. Interviewer knowl edge ef fects are there fore likely to re main an is sue for 
mea sur ing sub jec tive be liefs in de vel op ingcoun try set tings for the fore see able fu ture. ■
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