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Abstract

Background: A group such as mumber of aleoholics' (in counties wherve alcohal is totally
banned), are known as ‘hidden’. Accessing 1o the members of these groups is difficult. On the
other way determining the count and demographic characieristics of respondents which
influence knowing people of these hididen sroups gre difficull. However informarion about
their size is important for health planning

To determine the effective demographic characterisiics of respondents on their responses 1o
the question “number of people they knew from hidden groups " suitable statistical models

should be used.

The data like number of people in hidden groups are ealled count data. A count refers to the
number of specified events that oceur in a given interval of time. By definition, count data

consist of only nonnegative integers.

In the case of sensitive questions such as number of alcoholics known, majority of
respondents might give an answer of zero. Considering the data as a continuous variable,
one can fit the linear regression to the data. But due (o the Skewness of the data with high
preponderance of zero the normality assumption which is one of the hypotheses of this model

dose not met. So this model is not suitable for these data,

Also firting logistic regression is not suitable because this model doesin’t consider the details
af the data,

Poisson regression model (P) is the standard tool to analyze cownt date. However, P
provides poor fit in the case of zero inflated cowns, when over-dispersion exists, Therefore,
the questions to be addressed are to compare performance of allernative count regression
models: and to investigate whether characteristics of respondents affect their responses.
Methody: A total of 700 participants were asked about number of peaple they know in hidden
groups; alcoholics, methadone users, and Female Sex Workers (FSW). Five regression
models were fitted to these outcomes: Logistic, P, Negative Binomial (NB), Zero Inflated
Poisson (ZIP), and Zero Inflated Negative Binomial (ZINB). Models were compared in ferms

af Likelthood Ratio Test (LRT}), vuong, AIC and Sum Square of Ervor (sse).

Resulrs: Percentages of zero were 35% for number of alcoholics. 3 0% for methadone users,

and 63% for FSWs. ZINB provided the best fit for alcoholies. and NB provided the hest fif
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Jor other outcomes. For the alcohol, LRT was used to compare NB and P. NB was superior
to P, indicating existence of over-dispersion (P<0.000]). Applying vuong test, the ZINB
model reflected the observed data better than NB (P=0.01).

In addition, we have seen that SEs of all variables in P and ZIP models were considerably
smaller than ZINB. This is mainly due to the fact that P and 710 models do not consider the

over-dispersion parameter.

Variables affected respondents to reveal the number of known alcoholics were provinee,
gender, age groups and education levels.. Based on ZINE maodel, Kermaninans ' were abow
25% less likely to jmow aleohalics than those from Fars (OR=0.74. Povalue=0.02).
Furthermore, women were 709 less likely to know alcoholics than male Respondents in less
than 30 years old and those with low education were more likely do know or reveal
aleoholics. Increasing in age und education level was associated with reduction of revealing

mformation ahout the number of alcoholics people knew:

The NB had the best fit for the other o autcomes. For the second outcome the NB
explained the observed data beiter thyn P fP-velue <) 00} fnc.l'.".:.‘u.f:'ng aver-dispersion,
Haowever, the ZINB model way nor preferved over the NB acearding fo the vuonge tess
(P=0.48). Bused on NB model, Kermaninans. relative to respoundenis in Fars, way 2,06 tines
maore likely (0 know or reveal information ahour the nimther of methadone uvers they krew
Lducation level was associated with the outcome as well. where lesy edueared people kinew
more methadone users than those in the other categories. In particular those in more than 16
vears education group, relative (o those in lower than |2 years edweation category, were

about 80% less likely to reveal or know methadone users

Regarding the FSW, the LRT of over-dispersion comparing the NB to the P yviclded a Povalue
<0.0001, However, ZINB model did net preferred over the NB (P=0.17). The NES for the
and ZIP were smaller than that af NB. However, results of NB and ZING were nearly egual
because they provided the same fil to the duta gecording the formal tesrs Based on the NB
madel, people in Kerman were about 42% less likely to knone FSIVs than those in Fars
Females were abour 80% less likely to know FSW than male tin NB madel). The result of

logistic regression was satisfving in anmy models

Conclusion: Although P is the first choice Jor modeling of count data in IMURY Cases, il seems

because of over-dispersion of zero inflated counts data in the cuse af sensitive guestions,
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other models, specifving NB and ZINB, might have hetter goodness of fit and using 1his
madel in these condition may lead to ymall ssey and sienific aney of variahles that do not
affect on the outcome variable. Also demographic characteristics were effeciive factors on

knowing or revealing people of hidden groups,

Reywords: count regression, zera inflated, over-dispersion, Negative Binomial, ZING
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