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ABSTRACT
Background: Knowledge, attitudes and practice (KAP) questionnaire-based surveys have captured
negative attitudes towards marriage involving people with epilepsy. The attitudes may vary according
to the nature of the question posed, whether personal or generic, in addition to many other covariates.
Methods: We carried out a meta-proportion and -regression analyses of epilepsy-related KAP surveys
published between 1970 and 2016 in MEDLINE. Results: The pooled estimate of the proportion of
those responding positively to the marriage question was 0.45 (95%CI, 0.35 to 0.54; I2res=99.89%).
The pooled proportion of positive responders to a personal question (0.40; 95%CI, 0.35 to 0.46) was
significantly lower than those responding positively to a generic question (0.64; 95%CI, 0.57 to 0.70)
(p=0.001). When modeled individually in regression analyses, only the continent of origin of the
survey (P=0.001; tau2, 0.06; I2res 99.8%; adjusted R2 11.4%) and subject population type (P=0.02;
tau2, 0.07; I2res 99.9%; adjusted R2 4.2%) were associated with the pooled estimate of positive
responders to the question on marriage. Conclusions: Personal questions probing the possibility of
marriage of self or family members to someone with epilepsy bring about negative attitudes more
often than generic questions inquiring the marriage-worthiness of people with epilepsy.
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Introduction
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Epilepsy is often a lifelong condition with recurrent seizures [1]. The predicament of people with
epilepsy, however, is not limited to seizures but includes psychosocial problems encountered in the
course of education, employment and marriage [2–4]. Epilepsy poses major challenges at some of
these seminal occasions in life. Marriage is a crucial personal landmark but there is scarce evidence
of how it is impacted by epilepsy [3, 5]. There are only few studies examining stigma associated with
epilepsy during marriage [2, 6]. A number of studies have, however, elicited beliefs relating to, and
negative attitudes towards epilepsy in the form of all-inclusive, generic knowledge, attitudes and
practice (KAP) surveys. These questionnaire-based surveys have covered a large number of social
domains including marriage.

Epilepsy-related KAP surveys have captured the range of responses across different geographies,
time periods and populations. Based on surveys performed over different periods of time, it has been
suggested that attitudes towards epilepsy have slowly improved over a span of decades [7–13]. In
addition to the time variable, others such as geographical location, socio-economic status, profession,
age, gender, employment and marital status, education and familiarity with epilepsy may influence
responses [12-21].

We hypothesized that responses to KAP questions probing attitudes towards marriage depend on the
nature of the question posed. Questions examining attitudes in the personal context bring out negative
attitudes more often than generic questions querying attitudes towards marriage-ability of an
individual with epilepsy. We extracted questions pertaining to marriage from epilepsy KAP studies
to critically review responses according to the nature of the question on marriage vis-a-vis other
factors influencing attitudes towards marriage.

Material and Methods
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We carried out a meta-proportion with meta-regression analysis of epilepsy KAP studies.

Eligibility criteria
To be eligible, surveys in any subject population had to have one of more questions assessing attitudes
towards marriage of people with epilepsy. No geographic restrictions were placed but only reports in
English were included. Data only reported in abstracts were excluded.

Search strategy
A MEDLINE search via Pubmed using the terms, “knowledge”, “attitudes” and “practice’’ combined
with medical subject headings for epilepsy was independently undertaken by two authors (PC and
GS) between 01.09.2014 and 31.12.2014. Both reviewed all abstracts and independently assessed
eligibility. Reference list of retrieved articles were hand-searched to identify additional studies. No
grey literature (lay publications, leaflets, websites and conference abstracts) searches were performed.

Data extraction and analysis
Questions and responses examining beliefs and attitudes specifically about marriage of, or to, an
individual with epilepsy were extracted from the filtered KAP studies (Fig. 1) and allocated to one of
the two groups, ‘generic ’and ‘personal’ (Table 1). Generic questions probed the belief whether an
individual with epilepsy could get married and personal questions enquired from the subjects whether
they or their close relatives or friends would marry someone with epilepsy. Responses to the extracted
questions were recorded and classified in to three sets: ‘yes’, ‘no’, and ‘not sure’. Negative (No) and
‘not sure’ responses were pooled to generate a binary response variable. Responses to negative
questions (e.g., Do you believe that people with epilepsy should avoid getting married?) were
inverted. Hence, the nature of the question asked, i.e., generic vs. personal constituted the explanatory
variable and the study-level and pooled proportions of positive responders constituted the summary
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measure. Covariates included decade of publication (1970-79, 1980-89, 1990-99, 2000-2009 and
2010-16), continent of origin (Asia, Africa, North America, South & Central America, Europe and
Australia), 2016 World Bank country income status (https://blogs.worldbank.org/opendata/newcountry-classifications-2016), subject population (people with epilepsy, caregivers, general public,
health-care workers, school and college teachers and students) and setting (hospital-based versus
others including population-based) of the study.

The statistical analysis was implemented using the metaprop command of Stata IC (ver. 12) (Stata
Corp. LP, College Station, TX) [22]. To determine the pooled prevalence of affirmative responders,
the variances of raw proportions (r/n) were stabilized using a Freeman-Turkey type arcsine square
root transformation [23].
y=arcsine[!(r/(n+1)] + arcsine[!(r+1)/(n+1)] with a variance of 1/(n+1),
where n=denominator, i.e., subject population size.

The overall variation in the proportion of affirmative responders attributable to between-study
heterogeneity was measured by the I2 statistic. We assumed high levels of heterogeneity due to
variable subject populations spanning different geographic locations and time periods in addition to
diverse economic settings and survey methods. The Der-Simonian Lard random effects method was
used to pool the transformed proportions [24].

There was no missing data insofar as the explanatory variable or covariates studied. Forest plots of
the pooled proportion for various subgroups divided according to the explanatory variable and studylevel covariates were generated. These plots depicted the overall Der-Simonian Lard pooled estimate
as well as Clopper Pearson confidence intervals of the proportion of affirmative responders by each
study. Results were reported as pooled proportion of affirmative responders in each subgroup with
95% CIs and the difference in pooled proportions between various subgroups noted. Random effects
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meta-regression analyses were used to examine the interaction between types of question posed
(generic versus personal), study-level covariates and the proportion of affirmative responses [25].
First, each variable was fit in a separate model and the P values, correlation coefficients, random
effects estimate of between study variance (tau2), the proportion of residual variation attributable to
heterogeneity (I2res), and the proportion of variance in the response variable explained by the
independent variables noted. Next, all variables were fit into a regression model and a joint test for
the null hypothesis obtained from a multi parameter Wald test was implemented [26]. P and I2res
values were computed, the latter indicating residual heterogeneity not attributable to the covariates
studied. P values were exact and considered significant if <0.05.

Results
Search results
The initial search returned 502 articles and the reference search yielded another 34 (Fig. 1). Screening
of their abstracts revealed 142 did not address epilepsy, 45 were not KAP surveys, seven alluded
solely to sudden death in epilepsy, 11 were in languages other than English and one was a narrative
review; these were excluded from analysis. Full text articles of the remainder were accessed and of
these 227 were excluded because the surveys were devoid of a question on marriage (n=208),
recorded only open-ended descriptive responses (n=10), used a quantitative scale for recording
responses(n=7), involved an implausible question (n=1) or did not report the number of positive or
negative responses(n=1) on the question of marriage. Hence, 103 studies remained eligible for the
analysis. Eleven reports described responses for more than one subject population. Samples from
different source populations in a given report were analyzed as separate units. Thus, the final listing
included 114 analyzable sampling units with 99,394 subject responses.

Study level variables
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Generic questions featured in 41 (36%) studies [15, 27-60] and personal questions in 73 (64%) [14,
18, 20, 21, 27, 29, 39, 46, 54, 57, 61-107]. Samples in 82 reports (79.6%) were population-based and
22 (20.4%) were hospital-based. The distribution of studies according to decade of publication,
continent and economic status of country of origin and the composition of the source population from
which the samples were drawn are rendered in Table 2.

Proportion of positive responses
The random, overall pooled estimate of positive responders was 0.45 (95%CI, 0.35 to 0.54) with
considerable heterogeneity in the estimate (I2res=99.89%). The pooled estimate for the proportion that
responded positively to a generic question was 0.64 (95%CI, 0.57 to 0.70), significantly higher in
comparison of those who responded positively to a personal question, i.e., 0.40 (95% CI, 0.35 to 0.46)
(p=0.001) (Fig. 2). Analysis of the pooled estimate of positive responders according to the continent,
showed that the 95% confidence intervals of the pooled estimates of proportions in surveys from
Africa (0.45,

95%CI,

0.35 to 0.54) [27, 28, 43, 48, 52, 57, 60, 61, 64-68, 94, 97, 99, 100, 103, 105,

110, 111, 114, 115, 121, 124, 125] and Asia (0.43, 95%CI, 0.35 to 0.50) [18-21, 29, 30, 33-37, 44, 50,
53, 56, 59, 63, 71, 72, 74-76, 78-80, 82, 85-87, 90, 93, 95, 104, 108, 109, 112, 113, 116, 122, 126,
127] were lower from estimates from North America (0.76, 95%CI, 0.62 to 0.91) [31, 32, 73, 81, 96,
102], Europe (0.70, 95%CI, 0.58 to 0.81) [41, 42, 45, 51, 54, 83, 84, 89, 128-131] and Australia (0.93,
95%CI,

0.91 to 0.96) [14, 55] (Fig. 3) despite considerable between-study heterogeneity within each

continent (I^2, Africa – 99.6%; Asia – 99.8%; Europe – 99.8%; North America – 99.7%; South
America – 99.7%; Australia – 99.9% and overall – 99.0%). The test for heterogeneity between
continents was significant (p=0.001). Analysis of the proportion of positive responses undertaken
according to other covariates revealed no significant difference between subgroups based on the
income status of the country in which the survey took place, the survey setting (hospital-based [32,
33, 36, 38, 43, 48, 50, 54-56, 63, 76, 83, 85, 107, 111, 112, 114, 119] versus others [7, 18-21, 27-31,
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34, 37, 39, 41, 42, 44-46, 51-53, 57, 58, 60-62, 64, 66, 67, 70-75, 77-82, 87-94, 97-100, 102-105,
108-110, 113, 115, 116, 118-123, 125, 127, 128] ) and the period (decade) of study (Table 3).

Regression analysis
When each of the covariates studied above were fitted in separate models, hence not adjusted for
others, the continent of origin of the study (P=0.001; tau2, 0.06; I2res 99.8%; adjusted R2 11.9%),
subject population (P=0.02; tau2, 0.07; I2res 99.9%; adjusted R2 4.2%) and question type (P=0.001;
tau2, 0.06; I2res 99.8%; adjusted R2 13.3%) were found to be associated with the pooled estimate of
the proportion of positive responders (Appendix 1). Other covariates, including income status of the
country of origin (P=0.13; tau2, 0.07; I2res 99.8%; adjusted R2 1.2%), survey setting (P=0.11; tau2,
0.07; I2res 99.9%; adjusted R2 1.4%) and decade of publication (P=0.34; tau2, 0.07; I2res 99.9%;
adjusted R2 -0.07%) were not associated with responder status. When all covariates were fit in to a
regression model, the joint test of null hypothesis indicated an association between one or more of
the covariates and the pooled proportion of positive responders (P=0.00001) (Table 3). A fair amount
of between-study variance in the proportion of positive responders could be explained by the
covariates even though the measure of the residual variation attributable to between study
heterogeneity was high (I2res, 99.6%; tau2, 0.05; adjusted R2 24.99%).

Discussion
People with epilepsy frequently experience problems in the marital arena including reduced marital
prospects, poor marital outcomes with increased rates of divorce and low levels of marital satisfaction
[3, 5]. Some of these problems might be on account of epilepsy itself (c.f., higher rates of infertility
in PWE), but most result from negative attitudes towards epilepsy which engender felt and enacted
stigma in the context of marriage [132, 133]. This has been captured in a large number of epilepsyrelated KAP surveys. The scale of negative attitudes towards marriage in these studies varies widely
partly due to methodological differences. Responses to questions posed also depend on a large
8

number of factors including age, gender, social class, education, marital and employment status and
residence [7, 12, 14, 15, 18, 20, 21]. These variables have been assessed in many post hoc analyses
of survey datasets. Only few have, however, methodically studied these variables using multivariate
approaches [77, 78].

Our finding bears out the association between the nature of the question posed and the proportion of
positive responders to questions on marriage (Fig. 2; Table 3). A significantly lesser proportion of
positive responders to personal questions in comparison to generic questions on marriage imply that
responses to the latter might not reflect true attitudes, behaviors or practices in context of one’s own
self or family. In support of this, several of the included studies have documented that when the social
contexts probed by the questions switch from the generic to personal domain, the proportion of
positive responders declines. For instance, questions regarding the acceptance of marriage of an
offspring to someone with epilepsy provoke negative reactions more frequently than those inquiring
allowing the offspring to play with someone having epilepsy (15, 18, 34). The degree of prejudice is
often determined by the extent to which the situation impacts the respondent’s personal sphere.
Hence, questions of a personal nature might be more predictive of actual behaviors and practices in
real life situations.

Most KAP surveys in westernized countries have probed employability and association with someone
with epilepsy but only few have probed attitudes towards marriage [7, 129-131]. The few that have
probed the marital standpoint suggest that people do not seem to have a great amount of reservation
about themselves or their close family members marrying someone who has epilepsy [14, 77]. Hence,
it appears that epilepsy does not pose a major barrier in marriage in westernized cultures.

Substantial improvements in attitudes towards epilepsy over time have been documented in KAP
surveys of the general population. A series of nation-wide surveys performed at five-yearly intervals
9

between 1949 and 1979 in the United States demonstrated serial and substantial improvement in
attitudes of the general public towards epilepsy [7-11]. The last published survey in 1979 documented
that people were highly supportive of employability of people with epilepsy and in allowing their
children to interact with someone with epilepsy. The scope of the survey did not include marriage
[11]. Improvements in attitudes towards and knowledge about epilepsy over time have likewise been
documented in population-based surveys in East Europe [12, 13]. The attitudinal upswing in
westernized cultures might be attributed largely to a massive perfusion of knowledge via modern
media and informational campaigns mounted by support organizations. We did not see a similar
trend in improvement in attitudes in our meta-analysis possibly as it included a large number of
surveys from Asia and Africa conducted in preceding two decades [18-21, 27-29, 30, 33-37, 43, 44,
48, 50, 52, 53, 56, 57, 59-61, 63-68, 71, 72, 74-76, 78-80, 82, 85-87, 90-94, 95, 97, 99, 100, 103, 104,
105, 108-116, 121, 122, 124-127]. Negative attitudes towards epilepsy which are widely prevalent in
low- and middle income countries even now might have balanced out the trend in improvement in
attitudes in westernized cultures.

There are limitations to our approach. We did not include unpublished or “not in English” studies.
Besides, a number of methodological covariates could have influenced the proportion of positive
responders, e.g., the manner of collection of survey data, whether by face-to-face interviews, selfadministered, written questionnaires, telephonic interviews or internet-based surveys [14]. These
were not studied to simplify the analysis and for lack of available data in the KAP studies included
in the meta-analysis. For instance, the use of telephonic interviews versus face-to-face interviews to
acquire KAP data has been shown to influence results of the survey due to an operational social
desirability bias [14, 77]. The social desirability bias pervades nearly all KAP studies to an extent as
there is an overall tendency to provide responses consistent with social norms in public interactions
[15]. An extreme variation of this may be a tendency to provide responses which will please the
surveyor or health-care provider. Other forms of non-random response bias within and between the
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included surveys might have impacted our results [135]. Given the large number and heterogeneity
of the studies, it is likely that any influence on the validity of measure would have evened out. The
considerable heterogeneity seen could represent true heterogeneity explained by study-level
covariates, but could also be explained by obscured covariates, a small study size effect or
publication, citation or language bias inherent to the design of this meta-analysis [134]. The low Rsquared values in the univariate and overall models suggests that the variance in the response variable
cannot be entirely explained by variance in the independent variables included in the meta-analysis
and that there are additional variables that might be operational but have not been addressed by this
analysis. We believe that these are subject-level covariates (e.g., gender, education, employment and
comorbid disorders, e.g., psychiatric ailments), which could not be studied largely due to difficulties
in extracting individual subject-level data from the included KAP studies.

The above limitations should be considered in the interpretation of our findings but they underscore
the importance of carefully considering questions while designing KAP questionnaires. Personallyoriented questions seem to elicit stigma to a greater degree than generic questions and are more
predictive determinants of individual behaviors and practices. Our results also confirm that
westernized cultures are more tolerant of epilepsy in personal relationships even though other surveys
have demonstrated inter-country variations between the westernized nations [136]. Evidence of this
discrepancy between different cultures simply draws attention to the scale of informational campaigns
as well as various interventions at community, interpersonal and individual levels required to mitigate
the stigma associated with epilepsy in marriage in traditional cultures [5]. Undoubtedly, different
sectors, e.g., legislative, policy-making, judicial, non-governmental and health departments need to
be engaged in contending with the stigma of epilepsy.
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Legends to Figures
Fig. 1. Flowchart depicting the selection process of studies for this review.
Fig. 2. Forest plot depicting the proportion of positive responders according to the type of question posed on
marriage (generic versus personal) in the KAP survey.
Fig. 3. Forest plot depicting the proportion of positive responders according to the continent of origin of the
KAP survey.
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Table 1: Questions posed in the KAP surveys reviewed.

Generic questions and statements
Questions
1

Should PWE get married? [27-29]

2

Can PWE get married? [30-33]

3

Should children with epilepsy get married?[34]

5

Is it possible for PWE to lead a married life? [35-37]

6

Should PWE get married like any other non-epileptic person? [38]

7

Can women with epilepsy get married?[39]

8

Would you agree to PWE getting married? [29]

9

Could a child with epilepsy get married in the future? [34,40]

10 Do you think epilepsy limits marriage? [105,106]
Negative statements
1

A person with epilepsy should not marry. [43,44]

2

Epilepsy limits the extent of marrying. [45]

3

PWE may be restricted from marriage. [46]

4

A person with epilepsy is unlikely to get married. [47]

5

An epileptic should be unmarried. [48]

6

I agree that an epileptics have less chance to marry. [49]

7

PWE cannot marry. [31]

Positive statements
1

PWE should not be prohibited from marrying. [50]
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2

Adults with epilepsy should be able to marry. [51]

3

An epileptic should marry. [52,53]

4

PWE should be free to marry. [54]

5

PWE should not marry. [55-57]

6

Epilepsy is not a hinderance to marriage. [58]

7

Epilepsy influences the opportunities to find the spouse? [59]

8

Cautioned marrying into epileptic family. [15,60]

Personal questions and statements
Questions
1

Would you allow anyone in your family to marry someone with epilepsy? [61]

2

Would you object to having a son or daughter of yours marry a person who sometimes had
seizures? [14,18,21,39,46,54,62-78]

3

Do you oppose your kids marrying a person with epilepsy? [79]

4

Will you marry with a person having epilepsy? [80,81]

5

Would you let your child to marry with PWE? [82-84]

6

Would you object to a person with epilepsy marrying a close relative (brother, sister or child)
of yours? [85-88]

7

Would you permit your healthy child to marry a person with epilepsy?[82,117]

8

Would you agree yourself to marry a PWE? [76,81]

9

Would you object to your relatives marrying someone with epilepsy? [85]

10 Would you agree to marry (yourself or your children) an epileptic person? [85]
Would you mind if one of your closest friend or family members marry a person with epilepsy?
11 [89]

12 Would you allow your child to marry a PWE? [20,61,90-94]
28

Would you object if your son or daughter wanted to marry a person who sometimes had
13 seizures? [62,71,82]

14 Would you refuse to marry a person who sometimes had seizures? [67,95]

15 Would you object to a person in your family to marry someone with epilepsy? [96]

16 Would you agree to PWE getting married? [29]

17 Would you be willing personally to marry someone with epilepsy? [80]

18 Would you allow your son or daughter to marry a PWE? [97,98]

19 Will you marry with a person having epilepsy? [99]

20 Can you marry an epileptic? [100]
Positive statements
1

Do you accept to marry a PWE? [57]

2

I can marry someone with epilepsy.[27,101]

3

I would marry someone who has epilepsy. [102,103]

4

I can marry someone with epilepsy. [32]

5

I would not object to my child marrying an epileptic person [104]

6

My child can marry a PWE. [105]

Negative statements
1

I would object to the marriage of my child with someone who has epilepsy. [106]

2

I would object marriage between a close relative and PWE? [107]
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Table 2: Study characteristics included in the meta-analysis.
Study level variable items

Study level variable categories

No. of studies (%)

Decade of publication

1980-89

3 (3.0%) [7,54,55]

1990-99

12
(11.7%)
[48,7274,78,83,93,94,99,100,108-110]

2000-09

50 (48.5%) [14,18-21,30-32,363945,46,50,52,53,56,60,61,6769,71,75,76,80,81,88,92,97,98102,10
4,105,107,111-116]

2010-16

38
(36.9%)
[27-30,33,34,37,4145,51,57-59,62-66,85-87,8991,103,117-123]

Africa

29
(28.2%)
[27,28,43,48,52,57,60,61,6468,94,97,99,100,103,105,110,111,11
4,115,121,124,125]

Asia

46
(44.7%)
[18-21,29,30,3337,44,50,53,56,59,63,71,72,74-76,7880,82,85-87,9093,95,104,108,109,112,113,116,122,
126,127]

Australia

2 (1.9%) [14,54]

Europe

13
(12.6%)
[41,42,45,51,54,83,84,89,128-131]

North America

6 (5.8%) [7,47,88,92,123]

South America

7 (6.8%) [31,32,73,81,96,102]

High income country

35
(34.0%)
[7,14,18,20,29,39,41,42,45,51,56,62,
63,72,7680,83,84,88,89,92,96,112,118,120,12
3,128]

Upper middle income country

36 (35.0%) [19,30-33,37,50,52,59,7375,81,82,85,90,91,93102,113,117,12
2,127]

Continent

Economic status of country of origin
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Base population characteristics

Setting of survey

Low middle income country

7 (6.8%) [34,43,61,94,99,100,116]

Low income country

25
(24.3%)
[21,27,28,33,35,36,38,44,46,53,54,57
,58,60,6467,71,86,87,92,97,98,103,105,108,11
0,111,114,115]

General public

47
(45.6%)
[7,1821,28,30,37,39,45,47,51,53,61,62,64,
65,67-75,7779,81,82,90,91,94,98,104,105,108110,115,117,118,122,123]

People with epilepsy (PWE)

12
(11.7%)
[14,33,34,36,38,43,46,59,76,83,112]

Caregivers of PWE

1 (0.9%) [118]

Health care providers

13
(12.6%)
[32,48,50,54,55,57,63,85,86,103,107,
111,114,118]

School teachers

9
(8.7%)
[29,30,42,60,84,92,93,97,100,113]

Students

21
(20.4%)
[27,31,35,37,42,44,52,56,58,66,88,89
,91,96,99,102,114,125,128]

Hospital-based*

19
(18.4%)
[32,33,36,38,43,48,50,5456,63,76,83,85,107,111,112,114,119]

Others

84
(81.6%)
[7,18-21,2731,34,37,39,41,42,44-46,5153,57,58,60-62,64,66,67,70-75,7782,87-94,97-100,102-105,108110,113,115,116,118123,125,127,128]

Total

103

31

*: Studies performed in hospital (including studies on health-personnel and PWE)
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Table 3: Overall meta-regression of all study level variables analyzed.
Meta-regression

Number of obs =

113

REML estimate of between-study variance

tau2

=

.05382

% residual variation due to heterogeneity

I-squared_res

=

99.61%

Proportion of between–study variance explained

Adj R-squared =

24.99%

Joint test forallcovariates

Model F (6,106) =

7.10

With Knapp-Hartung modification

Prob > F

0.0000

Variable

=

Estimate

Standard
Error

t

F
[95%
>│t│ Interval]

Continent
of .0517466
origin of study

.0157193

3.29

0.001 .0205815

Income status of -.0130567
country of origin
of study

.0192102

-0.68

0.498 -.0511427 .0250293

Subject population .0268569
characteristics

.0136179

1.97

0.051 -.0001419 .0538556

Setting of survey

.057941

0.66

0.514 -.0769034 .1528438

of -.0428623

.0304717

-1.41

0.162 -.1032754 .0175508

Type of question -.1846221
(Generic
Vs.
Personal)

.0479852

-3.85

0.000 -.2797573 -.0894869

Intercept

.1825785

3.91

0.000 .3527404

Decade
publication

.0379702

.7147201
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Confidence
.0829118

1.0767

Bullet points


In this meta-proportion analysis, regression of selected study-level variables showed that
responses to the KAP question on marriage in relation to epilepsy depend on the type of
question posed.



Questions of a personal nature elicit negative responses towards marriage more often that
general questions about the marriage-worthiness of people with epilepsy.



Careful framing of questions in relation to marriage is warranted during the design of KAP
surveys.
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