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Abstract

Background: Mosquito net use is an essential part of malaria prevention. Although previous research has shown
that many people sleep under a mosquito net in endemic areas, it is unknown whether people underestimate how
common it is to sleep under a net every night. Furthermore, perceived social norms about whether most others
sleep under a mosquito net every night may contribute to personally sleeping under a net, given decades of research
showing that people often mimic others'behaviours.

Methods: Population-based data were collected from 1669 adults across eight villages in one rural parish in south-
western Uganda. Individuals’ perception about whether most adults in their community sleep under a mosquito net
every night was compared with whether daily mosquito net use was the actual norm in their community to identify
the extent of norm misperception. The association between whether an individual perceived daily mosquito net use
to be the norm and personal mosquito net use was assessed while adjusting for the ratio of nets:people in the house-
hold and other factors.

Results: Although the majority (65%) of participants reported sleeping under a mosquito net every night (and 75%
did so among the 86% of people with at least one net), one-quarter of participants thought that most adults in their
community did not sleep under a mosquito net every night. Another 8% were unsure how many nights per week
most adults in their community sleep under a mosquito net. Participants who perceived that daily mosquito net use
was the norm were 2.94 times more likely to report personally sleeping under a mosquito net every night (95% Cl
2.09-4.14, p<0.001) compared to participants who thought doing so was not normative, adjusting for other factors.

Conclusions: Results suggest an opportunity for anti-malarial interventions to reduce misperceptions about mos-
quito net use norms and emphasize the commonness of daily mosquito net use in malaria-endemic regions. If people
correctly perceive most others to sleep under a net every night, then they may personally do so when possible and
support others to do so too.
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Background

Malaria is a leading cause of morbidity and mortal-
ity in the world. To prevent malaria transmission, the
World Health Organization (WHO) recommends sleep-
ing under a mosquito net on a daily basis for the 3.2 bil-
lion people worldwide who remain at risk of malaria [1].
Despite evidence that nets are effective in preventing
malaria transmission and that most people have a net
under which to sleep, some individuals still do not sleep
under a mosquito net [2, 3].

Past research on protective behaviours and attitudes
has found that many people underestimate the preva-
lence of a protective behaviour or attitude in a reference
group and believe it to rarely occur or be held (i.e., they
perceive a minority to do it or hold that belief) even when
the protective behaviour or attitude is present among a
majority in that reference group [4—9]. Likewise, people
often overestimate the prevalence of risky behaviours
and believe them to be common when they are not [10—
21]. That is, perceived descriptive norms, which are the
behaviours an individual believes to be the most common
within a reference group [22], may not be actual descrip-
tive norms (also known as collective norms), which are
the behaviours actually engaged in by a majority of the
reference group [23-26].

A similar phenomenon may occur with mosquito net
use whereby people underestimate use among peers. For
example, if people do not talk about sleeping habits with
peers, then they may simply lack information about typi-
cal mosquito net use behaviour. Furthermore, if sleeping
under a mosquito net is only discussed when someone
has malaria symptoms, when mosquitoes have been
noticed, or when there is a problem with a net, then using
a mosquito net may seem less common than it is in real-
ity. Similarly, local media (e.g., billboards, newspapers,
television, radio) may disproportionately display or dis-
cuss people who are sick with malaria rather than people
who are healthy, which also makes the protective behav-
iour seem less common. Thus, it is plausible that even in
contexts where more than 50% of people sleep under a
mosquito net every night, there may be many people who
do not perceive this behaviour to be normative.

Conceptual framework

Humans have a tendency to follow the herd. Misper-
ceiving a protective behaviour as uncommon when the
behaviour actually is common is problematic if people’s
choices and actions are motivated by their perception of
what is typical behaviour. Indeed, the classic sociological
dictum suggests that: ‘what is perceived as real is real in
its consequences’ [27]. In addition, decades of research
in social psychology have demonstrated this conformity
to social norms. People adopt behaviours even when the
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behaviour goes against what an individual would other-
wise do and conform to what they perceive is accepted
by others [28-31]. In general, humans’ desire to avoid
being viewed as different or as an outcast and seek to
avoid being socially sanctioned [32]. Thus, social norms,
and more specifically, perceived social norms, may in
part drive personally sleeping under a mosquito net every
night.

The Theory of Planned Behaviour and the subsequent
Integrated Behavioural Model conceptualize perceived
norms (also labelled as subjective norms) as an impor-
tant antecedent to intentions and behaviours [33-35].
Starting from these psychological frameworks, Social
Norms Theory then applies a sociological lens to the role
of social norms in predicting behaviour by identifying
both perceived norms at the micro level (i.e., an individ-
ual’s perceptions about typical behaviour among a refer-
ence group) and actual norms at a meso level (i.e., actual
typical behaviour among reference groups) as potentially
important predictors of attitudes and behaviours [23].
This theory emphasizes separate measurement of these
social norm constructs to allow for identification of norm
misperception and to be able to assess the extent to which
perceived norms predict behaviour above and beyond
the predictive contribution of actual norms. The Social
Norms Approach applies this theory to behavioural
research and intervention by calculating and describing
the extent of norm misperceptions and then, assuming
misperceptions exist, designing messages around positive
actual norms as the basis of a social norms intervention
to change misperceived norms and ultimately change
attitudes and increase healthy or positive behaviour [23,
26, 36—38]. This intervention approach focuses on exist-
ing positive norms among a peer group or community as
opposed to showing negative messages, which may make
harmful behaviour seem more common than is true and
inadvertently increase the harmful behaviour. Additional
theoretical discussion from the communication disci-
pline builds upon these theories by focusing on mod-
erators of the relationship between perceived norms and
personal attitudes and behaviour [24, 39-41].

A large body of observational studies on topics of pub-
lic health importance provides empirical support for
these theories and frameworks by finding strong asso-
ciations between perceived norms and personal behav-
iour (e.g., see these reviews for some examples [42—-44]).
In addition, studies using longitudinal analyses, quasi-
experimental designs, and randomized controlled tri-
als have shown that changes in individuals’ perceived
norms about a variety of risky behaviours determine, at
least in part, whether the individual personally engages in
the behaviour [18, 21, 45-63]. Given this theoretical and
empirical history, several recent review articles discuss
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the importance of changing perceived social norms (i.e.,
correcting misperceived norms) to change behaviour and
also discuss issues to consider as part of developing inter-
ventions that try to change perceived norms by directly
or indirectly providing social norms messages based on
actual norms [44, 64—67]. Moreover, social norms mes-
saging has been utilized within recent behavioural sci-
ence-based interventions as an effective form of social
nudging [68].

Although most of this work has primarily been con-
ducted in high-income countries, a few studies from sub-
Saharan Africa have identified misperceptions of social
norms and associations between norm perception and
personal behaviour about HIV-prevention related behav-
iours [9, 69-72] and environmental-related attitudes and
behaviours [73]. In addition, a few experimental studies
on other topics in Africa have found that changes in per-
ceived norms were associated with changes in personal
behaviour [74-77]. However, no studies on mosquito
net use have compared the gap between an individual’s
perception about whether daily mosquito net use was
normative in a given population and the actual norm for
mosquito net use in that population. If there are people
who misperceive an existing positive mosquito net use
norm, then an opportunity to correct the mispercep-
tion is presented. And, if perception is associated with
personal behavior, then intervening on individuals or a
population to correct norm misperceptions might then
increase daily mosquito net use among people who do
not sleep under mosquito nets every night. In addition,
people who sleep under a mosquito net for other rea-
sons but who had misperceived the norm (and thus were
‘carriers of the misperception’) may feel more supported
to continue engaging in the protective behaviour upon
learning the true norm. They may also be less likely to
spread incorrect assumptions about normative behaviour
in their community during general conversation and sup-
port an overall climate of using mosquito nets.

Current study

In Uganda, the vast majority of households now own
mosquito nets due to a nationwide campaign that was
conducted in 2013-2014 to ensure universal free access
to mosquito nets and provide a ratio of at least one net
for every two people in a household [78]. Yet, owner-
ship has not translated into consistent use: according to
2014-2015 nationally representative data, one-quarter
of people in Uganda with at least one net at home report
not having slept under it the previous night [79]. Thus, a
cross-sectional, population-based study on social norms
and mosquito net use was conducted in rural Uganda.
The study aimed to (1) quantify the prevalence of peo-
ple who misperceived the daily mosquito net use norm;
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and, (2) determine the extent to which perception of the
norm was associated with personal daily mosquito net
use. It was hypothesized that a substantial amount of
people would erroneously perceive that daily mosquito
net use was not normative in their community despite
most people sleeping under a mosquito net every night.
The second hypothesis was that people who thought daily
mosquito net use was normative would be much more
likely to personally sleep under a mosquito net every
night as compared to people who misperceived that most
adults in their community did not do so.

Methods
Study population and procedure
The study was conducted in Nyakabare Parish, Mbarara
District, a rural area of southwest Uganda. It is 20 km
away from the nearest city, and is in a malaria-endemic
region. The healthcare infrastructure is limited. Begin-
ning in early 2011, the research team conducted a cen-
sus enumeration of all adults (18 years+) who considered
their permanent main household to be in the parish,
which contained eight villages. The census was continu-
ally updated thereafter. For this population-based study,
eligible participants were defined as all adults whose
main household was within the parish. If there was more
than one eligible adult in a household, then all such adults
were eligible to participate in individual interviews.
Survey interview materials were iteratively translated
and piloted from English to the local language and back
to ensure accuracy and consistent word choice. The study
team began contacting eligible participants in Octo-
ber 2011 for survey administration moving from village
to village. Several well-trained research assistants who
spoke the local language conducted one-on-one inter-
views lasting about an hour typically at the participant’s
home. By the end of the data collection period in August
2012, 1669 adults had been interviewed, 16 refused,
and 62 could not be contacted (because the person was
always away). The response rate was 96%.

Measures

Availability of mosquito nets in the household

All individual participants were first asked, “Does your
household have a mosquito net that can be used while
sleeping?” If the answer was yes, then further questions
about mosquito net use were asked. Participants also
reported the number of functional mosquito nets pre-
sent in their household in response to the question, “In
total, how many mosquito nets that can be used while
sleeping do you have in your household?” as this factor is
associated with use [80—84]. Combining this information
with the total number of household members, a categori-
cal variable representing the ratio of reported number
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mosquito nets to the number of people in the household
was created to indicate access to a mosquito net within
one’s household, with the following categories: 0 nets,
ratio < 0.5, 0.5 to less than 1.0, 1.0 or greater.

Daily personal mosquito net use and the actual norm

If participants reported at least one mosquito net in their
household, then participants were asked, “On average,
how many nights per week do you sleep under a mosquito
net?” A binary variable was created to capture whether a
participant reported sleeping under a mosquito net seven
nights per week. Given the population-based sample, the
parish-wide prevalence of daily mosquito net use was
calculated based on responses to the personal mosquito
net use question. Daily mosquito net use was considered
to be normative (i.e., to be the actual norm) if more than
50% of adults reported sleeping under a mosquito net
seven nights per week.

Perceived norm for daily mosquito net use

To measure the perceived mosquito net use behaviour
of most adults in their parish, participants were asked,
“On average, how many nights per week do you think
that most other people aged 18 years and older in your
parish sleep under a mosquito net?” They could answer
any digit from 0 to 7 or don't know/unsure. This ques-
tion was informed by previously published studies on
other health-related risk behaviours [38, 85]. Based on
responses, a trichotomous variable was created to indi-
cate whether participants (a) thought that most adults
sleep under a mosquito net seven nights per week (that
is, engaged in daily mosquito net use); (b) thought that
most adults do not sleep under a mosquito net seven
nights per week (that is, engaging in less than daily use);
or, (c) were unsure about how often most adults sleep
under a mosquito net. This variable was created because
this study was substantively focused on norms around
daily use due to the malaria-endemic context. Partici-
pants in the first category perceived daily mosquito net
use to be normative. Accuracy of norm perception was
determined by comparing an individual’s perceived norm
about daily net use in the parish to the actual norm about
daily net use in the parish.

Other explanatory variables

Information on gender, age, marital status, education,
household wealth, number of additional adults in the
household (other than participant and spouse, if mar-
ried), and number of children in the household was also
collected because prior studies have identified associa-
tions between personal mosquito net use and these fac-
tors [83, 84, 86—92]. By including these variables, analyses
could adjust for any potential confounding introduced by
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these factors on the relationship between perception and
behaviour.

Age (15 missing) was a continuous measure. Marital
status was categorized as married or single/separated/
widowed/divorced (1 missing). Education (32 missing)
was defined as having completed (a) none, (b) primary
school, (c) secondary school, or (d) postgraduate stud-
ies. The number of household adults and children were
continuous variables (82 and 81 missing, respectively). A
household asset index was created to indicate wealth, by
conducting a principal components analysis on 26 house-
hold assets and housing characteristics (no missing data).
The first principal component was retained to define the
wealth index and then split it into quintiles [93]. Finally,
season was recorded using a binary variable to capture
any variation due to wet versus dry season (that is March/
April/October/November vs other months).

Statistical analysis

The population is described and indicators of access to
mosquito nets in the household are provided. Then, the
prevalence of daily mosquito net use is shown across
sub-groups as well as the percentage of people in each
perception accuracy category across sub-groups. To test
the relationship between perceived mosquito net use
norm and personal use among people with at least one
mosquito net in their household, we use a multivari-
able multilevel logistic regression model that accounts
for the clustering of observations at the household level.
Through this model, the log-odds of a participant report-
ing personal daily mosquito net use as a function of the
participant’s perceived norm about daily mosquito net
use was estimated adjusting for the nets:people house-
hold ratio, gender, marital status, age, number of addi-
tional household adults, number of household children,
education, household wealth, season, and village (as
dummy variables). All significance tests are conservative
as the data represented the entire population.

Results

Participant characteristics are presented in Table 1. More
than 60% were under 40 years old, 58% were married, and
69% had completed primary education or less. The aver-
age number of adults per household was 1.8 (SD=0.5).
Eighty-six percent of participants personally reported
having at least one mosquito net in their household.
Overall, 68% of participants reported having enough
mosquito nets in their household to indicate a ratio of
one or more mosquito nets per every two people in their
household (the national target). Forty percent of partici-
pants reported having three or more mosquito nets in
their household.
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Table 1 Prevalence of sleeping under a mosquito net among adults across eight villages in rural Uganda

Characteristics n % % who sleep % who sleep under a mosquito net
under a mosquitonet  every night among people reporting
every night at least one net in the household

Gender

Male 913 54.7 61.7 772
Female 756 453 67.1 729

Age (years)

Under 30 694 420 65.3 74.1
30-39 330 200 67.6 77.2
40-49 266 16.1 69.6 774
50-59 134 8.1 62.4 74.8
60-69 97 59 573 733
70-79 74 4.5 62.2 82.1
80 or more 59 36 421 64.9

Marital status

Married 961 576 64.6 67.7
Single/divorced/separated 707 424 538 80.2
Education
No education 276 16.9 56.6 737
Primary 847 51.7 64.6 75.2
Secondary 405 247 67.7 74.1
Postgraduate 109 6.7 743 86.2
Household asset quintile
Lowest 273 164 553 733
2nd 316 189 64.2 744
3rd 327 19.6 70.8 80.4
4th 383 230 66.1 733
Highest 370 22.2 65.0 75.0
Ratio of nets:people in the household
0 nets 235 14.1 0 n/a
<05 291 174 54.5 54.5
05t0<1.0 437 26.2 732 732
1.0 or greater 706 423 85.1 85.1

Daily mosquito net use among adults was the actual
norm in this parish as 65% of all participants reported
sleeping under a mosquito net every night. (This per-
centage incorporates participants who had no mosquito
nets). Among participants reporting at least one mos-
quito net in the household, 75% reported sleeping under
a net every night. Furthermore, sleeping under a mos-
quito net every night was also the actual norm for many
sub-groups as 54—85% of people in different sociodemo-
graphic categories reported sleeping under a net every
night (except for people aged 80 years or more and peo-
ple without a net in the household) (Table 1). Even the
majority of participants living in a household with fewer
than one net for every two people (but at least one net in
the household) reported sleeping under a mosquito net
every night. Similarly, 57-81% of adults across each vil-
lage reported doing so each night (Table 2).

Yet, 23% of participants erroneously thought that the
majority of adults in their parish do not sleep under a
mosquito net every night, and thus misperceived the
norm. This level of norm misperception was consistent
as 20—30% of participants across sociodemographic sub-
categories believed that daily mosquito net use was not
normative in the parish (Table 3).

For example, 24% of participants with zero nets in
their household misperceived daily mosquito net use as
uncommon in their parish as did 22% of participants in a
household with a ratio of nets:people of 1.0 or greater. In
addition, 8% of participants indicated not knowing how
often adults in their parish sleep under a mosquito net.
Thus, almost one-third of all participants did not realize
that daily mosquito net use was the norm in their par-
ish when combining participants who misperceived the
norm with participants who were unsure about the norm.
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Table 2 Prevalence of sleeping under a mosquito net every night across eight villages in rural Uganda

Village n % Mean ratio of the number % who sleep % who sleep under a mosquito net
of mosquito nets per person under a mosquito net every night among people who
in the household every night reported at least one net in their

household

1 230 13.8 0.75 56.5 71.0

2 263 15.8 0.86 65.7 76.8

3 209 125 0.98 80.9 87.6

4 214 128 0.77 56.6 68.6

5 153 9.2 0.98 73.0 79.9

6 237 14.2 0.76 629 71.0

7 146 338 0.81 63.2 72.8

8 217 13.0 0.63 613 74.3

Table 3 Prevalence of perceived norm accuracy about daily mosquito net use among adults in rural Uganda

Respondent characteristics Accurate perception: % who Erroneous perception: % who Did not know perception: % who
thought that daily mosquito net thought that daily mosquito net insisted on not knowing how often
use was normative in the parish use was not normative in the parish people in their parish sleep

under a mosquito net

Gender
Male 67.6 238 8.6
Female 68.9 23.1 8.0
Age (years)
Under 30 72.0 235 4.5
30-39 706 218 76
40-49 684 214 10.2
50-59 64.9 216 134
60-69 619 289 9.3
70-79 58.1 257 16.2
80 or more 458 288 254
Marital status
Married 70.1 223 76
Single/divorced/separated  65.8 250 9.2
Education
No education 63.0 210 159
Primary 68.0 24.7 73
Secondary 721 225 54
Postgraduate 706 229 6.4
Household asset quintile
Lowest 615 24.9 136
2nd 72.8 212 6.0
3rd 68.2 239 8.0
4th 69.5 235 7.0
Highest 684 238 7.8
Ratio of nets:people in household
0 nets 553 24.3 204
<05 64.6 29.6 58
05t0<1.0 72.3 211 6.6
1.0 or greater 71.7 22.1 6.2

Daily mosquito net use among adults was normative if more than 50% of participants in the parish personally reported sleeping under a mosquito net seven nights
per week
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Similarly, 17-38% across villages misperceived the norm
(Table 4).

Excluding participants who reported zero nets in their
household, a simple bivariate association showed that
among participants who perceived daily mosquito net
use as normative, 81% reported personally sleeping under
a mosquito net seven nights per week. In contrast among
participants who thought daily mosquito net use was

Table 4 Prevalence of perceived norm accuracy
about mosquito net use among adults in rural Uganda

Erroneous Did not know
perception: % who perception: %
who thought thought that daily who insisted

that daily mosquito netuse  on not knowing
mosquito net use was not normative how often people

Village Accurate
perception: %

was normative in the parish in their parish sleep
in the parish under a mosquito
net
1 704 235 6.1
2 70.3 221 76
3 76.6 17.2 6.2
4 62.6 19.6 17.8
5 56.9 37.9 52
6 72.2 203 76
7 589 329 82
8 714 217 6.9
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not normative, 61% reported personally sleeping under
a mosquito net every night. Further, among participants
who did not know their perception of the norm, 63%
reported daily mosquito net use. Subsequent regression
analyses found that an individual’s perception about the
normative mosquito net use behaviour had a statisti-
cally significant association with personal mosquito net
use after adjusting for several other explanatory variables
(Table 5). Participants who perceived daily use as nor-
mative in their parish were 2.94 times more likely (95%
CI 2.09-4.14, p<0.001) to sleep under a mosquito net
every night compared to participants who perceived that
most adults in their parish did not do so while adjusting
for several other variables. Other factors that were asso-
ciated with daily mosquito net use included the ratio of
nets:people in the household, the number of children in
the household, the number of additional adults in the
household, being female, being married, and having post-
graduate education. For example, compared to having
access to fewer than one net for every two people in the
household, having a ratio of ‘0.5 to<1.0’ nets per person
in the household was associated with a 2.21 greater likeli-
hood (95% CI 1.47-3.32, p<0.001) of personally sleeping
under a net every night. A supplemental analysis found
similar estimates of the association between perception
of the norm and personal use for both men and women.

Table 5 Odds ratios for personally sleeping under a mosquito net every night among adults in rural Uganda

AOR (95% ClI) p value

Perceived daily mosquito net use as normative 294 (2.09,4.14) <0.001
Did not know perception 1.10 (0.60, 2.03) 0.760
Perceived daily mosquito net use as not normative 1.0 -
Nets:people in the household from 0.5 and < 1.0 (vs <0.5) 221 (1.47,3.32) <0.001
Nets:people in the household is 1.0 and greater (vs <0.5) 448 (2 91, 6. 90) <0.001
Female (vs male) 147 (1.09, 1.99) 0.012
Married (vs single) 1.87 (1.33, 2. 63) <0.001
Age 1.00 (0.99,1.01) 0.548
Number of children in the household 0.85 (0.78,0.93) <0.001
Number of additional adults in the household 0.89 (0.81,0.98) 0.023
Primary school (vs none) 0.97 (0.61,1.56) 0.900
Secondary school (vs none) 1.18 (0.67,2.09) 0.561
Postgraduate studies (vs none) 243 (1.06,5.61) 0.037
2nd household wealth quintile (vs lowest) 1.09 (0.63,1.87) 0.766
3rd household wealth quintile (vs lowest) 1.98 (1.11,3.54) 0.021
4th household wealth quintile (vs lowest) 1.49 (O 86, 2.99) 0.158
Highest household wealth quintile (vs lowest) 1.65 (0.91,1.38) 0.102
Rainy season 0.97 (O 67,1.38) 0.848

Estimates were obtained using a multilevel logistic regression model that accounted for clustering of observations at the household level and also included dummy

variables for village
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Discussion
In this study, 23% of adults in a malaria-endemic region
misperceived sleeping under a mosquito net every night
as rarely occurring among most adults in their commu-
nity even though most adults personally reported sleep-
ing under a mosquito net every night. Moreover, 5-25%
of adults (depending on the sociodemographic category)
indicated that they did not know how many nights per
week most adults in their parish slept under a mosquito
net. This novel identification of misperceived norms
about regular mosquito net use is similar to results dem-
onstrating the discrepancy between actual and perceived
behavioural norms from social norms studies on other
health-related behaviours and attitudes [4-7, 10-21, 25,
26, 65, 94—96]. In addition, underestimating the norma-
tivity of a protective behaviour is similar to results about
misperception of HIV testing norms within this same
population in rural Uganda [9] and about HIV preven-
tion behaviour in Tanzania and South Africa [69, 70, 72].
The second novel contribution of this study was find-
ing that perceiving daily mosquito net use to be norma-
tive was a strong protective factor for personally sleeping
under a mosquito net every night. The finding that the
perceived norm is strongly associated with personal
behaviour is consistent with results from studies on other
topics [18, 21, 45-58, 84, 97, 98]. In follow-up research,
it will be important to assess whether malaria-specific
knowledge and perceptions of risk, and belief in the
effectiveness of mosquito nets to prevent malaria, con-
found or modify the association between perception and
behaviour [84, 99-104].

Intervention implications

The results of this study suggest that there is an oppor-
tunity to correct mosquito net use norm misperceptions
by increasing adults’ awareness of daily mosquito net use
among peers. A social norms approach to doing so would
first create messages about the positive actual behav-
ioural norms about mosquito net use among specific ref-
erence groups in this context. Thus, example fact-based
messages might be ‘Most adults in this village sleep under
a mosquito net every night’ or ‘Most single men in vil-
lage X sleep under a mosquito net every night’ Highlight-
ing the typical ratio of nets available for use within the
household could also be a helpful message. For example,
data from this study indicated that the ownership norm
represented the national target; that is ‘Most people in
your village have access to at least one net for every two
people in their household! Emphasizing true protective
norms (e.g., most people use nets in X village) rather than
publicizing the problem (e.g., the number of people suf-
fering from malaria in a community) will be more effec-
tive in bringing about the desired behaviour change [105,
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106]. In addition, messages need to be credible, for exam-
ple, created from recent local data [67, 106—108].

Interventions disseminating social norms messages
have typically been implemented as community-wide
social norms marketing campaigns, personalized nor-
mative feedback sessions, or facilitator-led small group
discussions about actual norms and norm mispercep-
tions [64]. However, the specific design of a social norms
intervention should be tailored to the community setting.
For example, a community-wide social norms market-
ing intervention in this kind of context could disseminate
information on true behavioural norms about mosquito
net use among specific reference groups using a variety of
communication methods such as billboards, radio shows,
education-entertainment, or SMS text-messages. Alter-
natively, local leaders or community health workers could
provide information on actual norms about mosquito net
use during local group meetings and engage in commu-
nity-based dialogues about these norms. Separately, they
could provide personalized normative feedback during
one-on-one conversations. Although the delivery mode
in a given context to a specific population should be
assessed for feasibility and acceptability, a combination of
communication approaches would likely be most impact-
ful [109], especially as doing so increases frequency of,
and thus exposure to, messaging.

This kind of intervention messaging may integrate
well with other malaria-related behaviour change com-
munication programmes [110]. Actual norms messaging
could also increase the impact of structural anti-malaria
interventions by creating a more informed population to
target or with whom to operate. For example, messages
about the commonness of net ownership and net use
could be paired with a campaign to distribute free mos-
quito nets, potentially motivating more people to pick
up and use a net regularly. These kinds of low-cost social
norms-based interventions may have great utility in set-
tings such as sub-Saharan Africa [111]. However, devel-
opment of an intervention using a social norms approach
to improve mosquito net use should account for other
local factors that may influence personally sleeping
under a net every night [112]. In addition, a norms-based
intervention to increase mosquito net use should not
be conducted alongside interventions that call attention
to extreme cases of malaria or foster fear as they mute
effects from any social norms messaging by implying that
people are not using nets [106, 107, 113].

For individuals who misperceive the norm before a
social norms intervention is implemented and who do
not sleep under a mosquito net regularly, it is plausible
that an intervention to correct misperceived norms may
change their perception and therefore encourage them to
conform to the normative behaviour and sleep under a
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net every night given the association between perception
and behaviour. In addition, individuals who misperceive
the norm but who do sleep under a net every night for
other reasons may feel more supported to continue doing
so every night upon learning that their behaviour is actu-
ally normative. Finally, individuals accurately perceiving
the norm before the intervention may feel additionally
supported by a social norms intervention, and therefore
encouraged to vocally reinforce to others the importance
and commonness of sleeping under a mosquito net every
night.

Study limitations

Interpretation of these findings is subject to limita-
tions. First, the data are cross-sectional so causal direc-
tion between norm perception and personal behaviour
cannot be determined. However, previous studies using
longitudinal and experimental designs provide extensive
evidence that change in an individual’s perception of the
norm has led to changes in personal behaviour for several
health-related behaviours (as cited previously).

A second limitation is that data about personal mos-
quito net use are based on self-report. Although the
rates reported in this study are similar to rates from
past research [79], it is possible that reporting may have
been influenced by social desirability bias (i.e., given the
regular government campaigns) or by their perceptions
of the norm (whether correctly perceived or incorrectly
perceived). While the extent of mis-reporting is quan-
tifiable and important, it is unclear whether the degree
of mis-reporting could be significant enough to change
the findings reported here. For example, a recent meta-
analysis of studies comparing self-report and objective
data found that people overestimated their mosquito
net use by 13.6% [114]. Thus, even if 10-15% of par-
ticipants in this study had incorrectly reported sleep-
ing under a mosquito net seven nights per week when
they actually sleep under a net less often, the major-
ity of participants in this study would still be using a
mosquito net every night. In that scenario, the actual
norm would not have changed and norm mispercep-
tion would still exist within this population. Moreover,
as participants were asked how many nights they sleep
under a mosquito net, mis-reports from participants
who reported using a net less than seven nights per
week but still over-estimated the number of nights they
sleep under a mosquito net would not affect the results
from this study as this study is discussing a binary
norm about daily use. Finally, even if there were people
whose under-reporting was driven by perceptions that
others did not use nets, then the prevalence of actual
use would be even greater and the extent of norm mis-
perception found in this study would still exist.
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Future research directions

Future research on mosquito net use norms would
improve if objective monitoring methods were used to
measure actual net use norms [101]. In addition, fol-
low-up studies could assess the importance of norms
about different social reference groups [115-118].
Inquiring about norms about “men your age in your
village” or “women with young children” could per-
haps show less norm misperception. However, although
the potential association between perceived norms
about proximal peers and personal behaviour may be
stronger than the association between perceived norms
about distal peers and personal behaviour, the extent of
close peer norm misperception, and thus the possible
extent of perceived peer norm correction would likely
be less [26]. In contrast, even though the perceived
norm about distal peers may be less influential, there is
likely to be more norm misperception about distal peer
groups [116]. This greater misperception thus allows for
more potential change to occur in the perceived norm,
and ultimately, perhaps, in personal behaviour. Relat-
edly, collecting network data could examine whether
clustering of perceived norms about mosquito net use
and actual use behaviours occurs within friendship
networks or other kinds of networks [119]. Social net-
work structure and the clustering of specific behaviour
among close friends might make that behaviour seem
more common overall than it actually is in the larger
reference group [120].

Assessing social norms about a variety of behav-
iours related to mosquito net use when malaria vec-
tors are most present, such as entry and exit of nets
at night or the early morning, may also be worthwhile
[121, 122]. Likewise, the power of perceptions about
societal expectations around mosquito net use may
also play a role. Injunctive norms, that is perceptions
about what people ought to do, are distinct from behav-
ioural descriptive norms and can exert their own direct
influence or a modifying influence on the relationship
between descriptive norms and personal behaviour [22,
24, 123].

Conclusions

There are two main findings from this population-
based study on mosquito net use in rural Uganda. First,
even though daily mosquito net use was reported by a
majority of people in the targeted community, about a
quarter of people misperceived daily use as not norma-
tive in this population, and another 8% did not know
whether it was normative. Second, people who thought
daily mosquito net use was normative among adults
in their community were much more likely to report
personally sleeping under a mosquito net every night.
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The estimated association was statistically significant,
large in magnitude, and robust. These findings suggest
an opportunity for anti-malarial interventions to cor-
rect misperceived norms about daily mosquito net use
in malaria-endemic regions. An increase in accurately
perceiving this protective behaviour to be common and
normative may help advance malaria prevention efforts
in sub-Saharan Africa.
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