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Abstract

Evidence for an association between socio-economic status (SES) and
health service utilisation (HSU) by patients with AIDS is examined using
data for an Italian AIDS study population. A composite measure of SES
which takes into account several key variables was developed using
Multiple Correspondence Analysis. A classification of SES categories (high,
medium-high, medium-low, low) was constructed and resource utilisation
across the categories compared. The study population were patients with
AIDS referred to 10 AIDS clinics in the study area in North-East Italy. A
questionnaire survey was undertaken over the period January to June 1994,
and was completed by 555 patients. Statistical analysis was conducted,
using log-linear modelling, of health service utilisation (covering inpatient
and day care) by SES categories, illness severity and HIV transmission
route group. The analysis demonstrated that SES has a statistically
significant association with variation in HSU, secondary in importance to
severity of illness. This finding has important implications for future care
planning for HIV/AIDS in Italy, and potentially in other countries. Further
research is needed to examine the relationship between SES and health
service utilisation and costs in Italy and in other European countries.

Introduction

Socioeconomic status (SES) is influenced by such factors as disposable
income, education and job status [1, 2]. In most industrialized countries SES
is an important predictor of morbidity and mortality as has clearly been
demonstrated for cancers and several other diseases  [3]. Despite evidence of
a positive association between SES and health status at the aggregate level,
there is less certainty of the determinants of health across SES categories.
Poorer health is generally associated with lower SES, which may be related
to a higher prevalence of health-harming lifestyle factors such as smoking
and excess drinking, and to socioeconomic factors such as relative
deprivation and poverty. The independent effect of, and interrelationship
between, these factors is uncertain.

In Canada, an association between low SES and shorter survival in HIV
infected individuals has recently been identified [6], which could be related
to poorer access to and lower utilization of health and social care services.
Multivariate regression analysis conducted in the U.S.A. has found mixed
evidence of such a relationship for HIV/AIDS care, but has identified illness
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severity as the dominant factor explaining hospital resource use variations [4,

5]. In contrast, detailed assessment of patient-by-patient variations in health
service utilization has not been conducted in Europe where economic
analysis has focused on the costs of HIV/AIDS related hospital treatment
and care [6, 7].

This paper reports on the results of an exploratory statistical analysis of
variations in AIDS patients’ demand for health services, as proxies by
measures of health service utilization (HSU) covering hospital inpatient and
day care, according to severity route group. The patients with AIDS (PWAs)
study population consisted of patients attending AIDS clinics in the North-
East region of Italy. Our main objective was to examine through the use of
appropriate statistical techniques whether SES has an independent influence
on variation in HSU. If a relationship exists this could have important
implication for the appropriate use of health services and for future health
care planning for AIDS in Italy and other European countries.

Background: AIDS care provision in Italy

In Italy HIV/AIDS treatment and care is being organized through the
national AIDS Health Plan, introduced by the Ministry of Health in 1990.
This is based on the supply of the most appropriate type of care for PWAs in
different stages of illness according to their clinical, social and economic
situation. The plan identified and makes provision for hospital day care
centres (provided within AIDS clinics) as the main alternative to inpatient
care for PWAs. Out-of-hospital care provision consists of home medical
care and sheltered accommodation. Home medical care is planned for
terminally ill PWAs (i.e., late AIDS stage), who are identified as having
adequate family and financial support. This involves the provision of care
and support from medical and nurse personnel employed in infectious
diseases wards. Sheltered accommodation is intended for AIDS patients
identified as lacking adequate family and financial support.

Therefore, appropriate utilization of home care and sheltered
accommodation would be expected to be associated with patient SES. In
contrast, utilization of hospital inpatient and day care should primarily be
associated with clinical need (proxied by severity of illness) and not SES. If
day care is utilized whenever this is appropriate according to clinical need,
less appropriate and relatively high cost inpatient care could be replaced.
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Using simple descriptive statistics and log-linear modeling analysis was
focused on whether SES was systematically associated with hospital
inpatient and care utilization.

Data and setting

The study participants were PWAs from two of the 21 Italian regions
(Veneto and Emilia Romagna) located in North-East Italy. This is an
industrialized region with 9 million inhabitants. The prevalence of AIDS in
the study area is 49/100 000 inhabitants. By 31 December 1993 a
cumulative total of 2031 AIDS cases had been notified from the region to
the national AIDS registry out of 21,463 cases for the whole of Italy (9.5%
of the total).

The only enrolment criteria to the study was that patients had to have an
AIDS diagnosis according to the CDC 1987 AIDS definition, with the
exclusion of paediatric AIDS [8]. As detailed information at local level on
mortality rates was not available, the median national mortality rate (56.2%)
was used to estimate the number of PWAs that would be available for
inclusion in the study. This produced an estimated number of 844 adults
with AIDS (in addition, 50 paediatric cases have been notified in the study
region). Data on participating PWAs personal characteristics and health
service utilization were collected using questionnaire based interviews
conducted between 01.01.94 and 01.07.94 by trained medical personnel in
10 sites: Vicenza, Venice, Mestre, Padua, Rovigo, Belluno, Verona,
Treviso, Ferrara and Bologna. Infectious diseases wards (containing AIDS
clinics) were available in nine of the 10 sites, proving a total of 512 beds.
Hospital day care centres were available in seven of the 10 sites. Four
sheltered houses were operating in this area with a capacity of 35 PWAs. To
date no home care services have been developed in any of the sites. This is
partly due to the low number and dispersion of terminally ill PWAs across
the region, which reduces the cost-effectiveness of such a service. Due to
insufficient data we did not include home care and sheltered accommodation
in the HSU variable in the analysis.

Information on HSU was collected retrospectively by asking PWAs to recall
the services they had used in the six months prior to interview. Data on each
patients use of inpatient care in AIDS clinics within infectious disease
departments and in the general hospital ward (defined as one or more nights’
stay in hospital), day care utilization, and the use of sheltered housing were



62

collected and quantified using standard units (length of stay in the hospital,
numbers of visits for day care, days in sheltered accommodation).

Methods

Differences in HSU were examined according to illness severity stage,
transmission route group and SES category. Illness severity stage was
defined according to the Severity Classification for AIDS Hospitalisation [9].
In U.S. research this staging system has been shown to adequately control
for variation in resource utilization related to severity of illness [10].
Transmission route groups were current intravenous drug abusers (IVDAs),
ex-IVDAs, homosexuals, heterosexuals and others (i.e. blood transfusion
recipients, haemophiliac patients, migrants from endemic countries).

In industrialized countries, socioeconomic classifications are usually based
on income, occupation or education, or combinatios of these. For example,
in U.K. the usual reference is the Classification of Socioeconomic
Groupings (SEGS) [11], while in U.S. the classifications of the Bureau of
Census or the Poverty Index of the Social Security Administration are used
[12]. No such nationally recognized classification system is available in Italy.
The limitations of most socioeconomic classifications is that they are based
on only one variable, typically the occupation of the male head of the
household. Occupation may be a poor proxy indicator of SES. In Italy there
is, for example, a weak association between occupation and income (a
teacher might earn less than a manual worker) and individuals with the same
occupation may face very different social and economic circumstances [13,

14]. In addition, a single indicator such as occupation is likely to be
inappropriate for our PWA study population because of their diverse social
characteristics. For example, this measure would not adequately reflect the
situation faced by the significant number of the study population who are
homeless.

A more sensitive and reliable index of SES can be obtained by combining
several indicators that reflect PWAs living, socioeconomic and cultural
circumstances. It is possible to examine these interactions using a statistical
technique know as Multiple Correspondence Analysis (MCA) [15]. The
advantage MCA has over other techniques (such as single or weighted sum
of items) is its capability to incorporate and rank a large number of
indicators, without prejudgement of relative importance, into a smaller
number of dimensions or factors. This approach can therefore be used to
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cluster groups of individuals according to key socioeconomic dimensions
(see Appendix A).

The costs of HSU were estimated. Inpatient and day care costs per patient
(for the six-month study period) were calculated by multiplying the service
units used by each patient by an average cost per inpatient day or visit to the
day care centre. Average unit costs of 507,000 Italian lira for an inpatient
day and 288,400 Italian lira per day care visit (1994 prices) were derived
from the accounting systems in three of the study hospitals with the greatest
PWA caseloads (i.e. Padua, Vicenza, Bologna). These hospitals use a
detailed and reliable top-down procedure to allocate initial 1993 ledger costs
(including overheads) to final cost centres. This process includes allocations
for HIV/AIDS inpatient and day care, thus providing unit cost estimates that
could be used in the study.

Only health service costs were included. Costs incurred by PWAs (e.g.
travel to hospital or additional expenses incurred by staying at home),
intangible costs such as stress and anxiety, and indirect costs (loss of
productivity) where not calculated. Dollar costs have been calculated from
Italian lira using 1990 health specific purchasing power parities: U.S.$1 =
1087 lira [16].

Log-linear modeling (LLM) was used to analyse the association between
illness severity, transmission route group, SES and HSU and cost in the
study population. The basic principle of LLM is to construct a regression-
like model that takes into account a range of variables and their interactions
[17]. Log-linear modeling is used to investigate if an association found
between, for instance, two variables can be explained by the association
with a third (conditional independence), or whether one variable is
independent from the other two (joint independence). Various models
incorporating the key variables were examined in order to identify the best
models to explain the interrelation among the variables and their association
with variation in health service utilization (see Appendix A).

Results

Over the six-month study period 555 personal interviews were conducted at
the 10 sites. The numbers of respondents at each site were as follows:
Vicenza 127, Verona 58, Belluno 10, Venezia 26, Treviso 19, Mestre 25,
Rovigo 9, Padua 122, Ferrara 47, Bologna 112.
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The majority of the sample were men  (77,6%). The median age was 34.9
(range 21-65). Transmission route was self-reported by respondents in
interview. Seventy percent (388/555) reported needle sharing as the
transmission route for their HIV infection but 55.1% (306/555) stated they
were ex-drug users (defined as being drug-free for at least six months prior
to the interview). Heterosexual transmission was reported by 16% (83/555)
of respondents, which is a higher prevalence than the national rate (12%),
although the difference may be due to self-reporting, 10% (58/555) reported
homosexual transmission and 3.6% (20/555) were in the “other
transmission” category. Six people did not disclose transmission route. The
illness severity classification identified 52.4% of respondents (291/555) in
stage 1 (lowest severity), 35% (194/555) in stage 2 (intermediate severity)
and 12.6% (70/555) in stage 3 (high severity).

Table 1 presents a cross-tabulation of selected socioeconomic and
demographic characteristics of the study population (income, working/not
working) with transmission route group. The sociodemographic indicators
demonstrate the relatively worse social circumstances of IVDAs, in
particular current drug users.

IVDA Ex-IVDA Homosexual Heterosexual Other
Income from
employment

None 77.1 68.6 61.5 46.9 0.7
< 1 m lira 2.7 6.2 1.9 3.6 10.6
1-2 m lira 17.5 20.3 23.2 34.9 58.8
2-3- m lira 1.3 3.5 9.6 7.2 25.6
> 3 m lira 1.4 1.3 3.8 7.4 4.3

Total 100 100 100 100 100
Employment

status
Employed 22.9 33.7 46.2 55.5 31.5

Not employed 77.1 66.3 53.8 44.5 68.6
Total 100 100 100 100 100

Table 1. Income and employment characteristics of the PWA study
population for each transmission route group (percentages)

A number of indicators were used to construct the SES classification for the
study population using MCA. These are listed in Table 2. From these
indicators a two dimensional model was developed consisting of “housing
status” and “economic and occupational status” variables. In order to detect
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possible clusters to produce the SES profile all the PWAs were projected
into this two-dimensional space. This process has shown the presence of
two distinct groups for the first MCA dimension (housing status) and
relative homogeneity in the scaling of these two groups with regard to the
second dimension (economic and occupational status). Therefore, we used
these groupings to produce four categories of SES for the PWA study
population:

• category A-high SES (good housing circumstances and higher
economic status);

• category B-medium-high SES (moderate housing circumstances and
moderate economic status);

• category C-medium-low SES (poor housing circumstances and low
economic status), and

• category D-low SES (very poor housing circumstances and very low
economic status).

1. Educational level attained
2. Income
3. Period of unemployment
4. Home ownership
5. Housing rent paid for tenants
6. Expenditure on housing maintenance
7. Number of bathrooms/toilets in the home
8. Number of unoccupied bedrooms
9. Ownership of a fridge
10. Ownership of a motorised means of transport
11. Ownership of a television
12. Ownership of more than one house

Table 2. Variables used to construct the SES group variable

Figure 1 illustrates the association between SES category and transmission
route group. The numbers of PWAs were evenly spread across the high,
medium-high, medium-low SES categories, with only 4.3% (24/555)
classified in the low SES category. The percentage of individuals in the
heterosexual, homosexual and other transmission route groups within the
high SES category was 44.9% (40/89), 41.3% (24/58) and 30% (6/29),
respectively. In contrast, only 26.5% (103/388) of IVDAs were within the
high SES category, significantly lower than the other transmission route
groups (p < 0.01). IVDAs accounted for almost all of the PWAs in the SES
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category at 87.5% (21/24), and had relatively poorer housing conditions,
many lacking an inside toilet, fridge or telephone. Both education and
income status in this group were relatively low.
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Figure 1. Percentages in SES category by trasmission route group.

Figure 2 demonstrates differences in the proportion of PWAs in each SES
category across the illness severity stages. A significant difference (at <
0.02) was identified in the proportion of high SES patients in stage 1
(53.9%, 90/167) compared to low SES patients (45.8%, 11/24). Conversely,
the low SES group had a higher percentage of PWAs in stage 2 (41.6% vs
37.2%) and stage 3 (12.6% vs 8.9%). These differences are statistically
significant (P < 0.05).
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Figure 2. Percentage in illness severity stage by SES category

Differences in HSU by illness severity stage, transmission route group and
SES category are presented in Table 3. Health service utilization relating to
inpatient care in AIDS clinics, inpatient care in general hospital wards and
hospital day care centres is presented. Over this period, PWAs using AIDS
clinic inpatient care had an average utilization of 15.4 days (n = 354).
Utilisation for PWAs attending general hospital wards was 11.9 days
(n=28), with an average of 14.7 days for all inpatient care. On average users
of day care centres made 28.1 visits per PWA (n = 405). A statistically
significant positive association existed between SES category and the mean
utilisation of inpatient care (P < 0.05). Mean inpatient days ranged from
13.5 for PWAs in the high SES category to 20.4 days for PWAs in the low
SES categories. A similar association could not be found for day care and
SES. Highest number of visits per PWA existed for the medium-high and
medium-low SES categories, with 31.9 (n = 106) and 28.6 visits (n = 157),
respectively



68

Inpatient care-AIDS
clinics

Inpatient care-general
Hospitals

Day care centres

No. of
PWAs

Mean
inpatient
days per

PWA

No. of
PWAs

Mean
inpatient
days per

PWA

No of
PWAs

Mean visits
per PWA

Illness severity stage
Stage 1 160 15,4 11 10,5 210 27,0
Stage 2 130 13,6 13 14,5 141 29,6
Stage 3 53 17,7 4 8,0 44 33,7

Transmission route group
IVDA 50 13,3 4 9,0 54 24,4

Ex-IVDA 199 15,9 12 14,0 244 29,3
Homosexual 50 13,8 8 10,8 53 23,8

Heterosexual 38 16,6 2 8,3 45 18,8
Other 15 18,8 2 14,0 9 88,7

SES group
High 95 13,5 13 9,4 126 24,6

Mediu-high 92 14,9 2 17,5 106 31,9
Medium-low 147 16,1 12 9,8 157 28,6

Low 18 20,4 1 60,0 16 26,6
All PWAs 354 15,4 28 1109,0 405 28,1

.
Table 3. Health service utilisation per PWA (for a six-month period) by
illness severity stage, transmission route group and socio-economic status
group

Higher severity of illness, stage 3, appeared to be associated with higher
HSU for inpatient care in AIDS clinics and day care over the six-month
study period. For users of AIDS clinic inpatient care an average of 17.7 days
per PWA was found for stage 3 patients (n = 53) compared to 12.3 visits for
stages 1 and 2 combined (n = 245) (difference statistically significant at P <
0.05). For day care users an average of 33.7 visits per PWA was found for
stage 3 patients (n = 44) compared to 28.1 visits for stages 1 and 2 patients
combined (n = 351) (difference statistically significant at P < 0.05).
However, there is no statistically significant association (P = 0,41) between
transmission route group and AIDS clinic inpatient utilization, except for
current IVDAs who utilize inpatient services at a lower rate than other
groups (P < 0.01 when compared with all the other transmission route
groups combined). Although current drug users utilisation of day care is
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lower than ex-drug users (an average of 24.4 days compared to 29.3 days),
this is not lower than the mean for the other groups combined.

Only 2% of PWAs in the study used sheltered housing over the six months
prior to interview (11/555), and spent an average of 143 days in such
accommodation. Sheltered housing was available for PWAs who lacked
adequate family or financial support. Therefore, the majority of these PWAs
were classified as having a low or medium-low SES (73%) and were ex-
IVDAs (64%). None of the users of sheltered housing were homosexual.
Users of sheltered housing were in the later stages of AIDS, with five PWAs
in stage 2, four in stage 3 and only two in stage 1.

Table 4 presents the per PWA costs for AIDS clinic inpatient care and day
care incurrent by the Italian National Health Service. Cost estimates were
9.9 million Italian lira ($9100) per PWA using inpatient care and 7.5 million
lira ($6900) for day care. For the whole study population a cost of 13.6
million lira ($12,500) per PWA was estimated. As a top-down approach to
cost estimation has been used which identifies the same unit cost for each
broad resource category (i.e. for cost per inpatient day and cost per day
visit), the cost pattern reflects the differences in HSU by SES stage
identified in Table 3. Therefore, a positive association can be seen between
total costs per PWA and lower SES category. As with service utilization,
higher inpatient costs are associated with lower SES category, but costs for
day care do not appear to be closely associated with SES. The mean cost per
PWA was 17.4 million lira (U.S.$16,000) for patients in the low SES
category and 10 million lira (U.S.$9200) for patients in the high SES
category. This difference is almost completely due to the variation in mean
cost for inpatient stay (16.4 compared to 8.8 million lira – U.S.$15,090 vs
$8100).

The log-linear modeling identified several statistically significant
associations between SES, illness severity stage, transmission route group
and HSU. Several model specifications were tested to identify which
produced the best fit for different sets of interaction terms. Goodness of fit
data for four of the better fitting models are presented in Table 5. The two
best models were model 1 and model 2 (see Appendix A).
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SES category
Inpatient care cost per

PWA
Day care cost per

PWA
Total cost per PWA

High 8.8 6.8 10.0
Medium-high 9.6 8.6 14.3
Medium-low 10.0 7.7 14.3

Low 16.4 7.6 17.4
All PWAs 9.9 7.5 13.6

Table 4. Costs (million Italian Lira) per PWA using inpatient care, day care
and total costs per PWA of health service utilisation by SES category

The LLM results demonstrated a strong association existed between SES
and transmission route group. However, transmission route group appears to
have no influence on HSU once the effect of SES was taken into account
(i.e.  is conditionally independent). Illness severity stage has the strongest
association with HSU, with this being independent from SES and
transmission route group.

A synthesis of the results of Table 5 are shown in a schematic model. This
aides interpretation of the main results from the LLM, which are:

• there appears to be no influence of transmission route group on the
use of health service resources once SES is considered;

• illness severity stage has a direct influence on use of health service
resources, but is conditionally independent from SES and
transmission route group; and

• SES has an influence on health service resource use, less than that
for illness severity stage but independent of it.

Model Interaction terms G2 df P-value
(1) HSU*SES, HSU*IS. TG*IS 49.63 53 0.61
(2) HSU*IS, TG*SES 54.65 56 0.53
(3) TG*SES 59.42 58 0.42
(4) HSU*IS 68.00 64 0.34

Table 5. Goodness of fit of several log-linear models containing health
service use (HSU), Illness severity stage (IS), transmission group (TG) and
socio-economic state (SES)
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Discussion

Previous studies conducted in the U.S. using multivariate statistical
techniques have identified severity of illness as the most important predictor
of hospital resource use variations among patients with HIV infection or
AIDS [18, 19]. In these studies there was limited evidence of an association
between the socioeconomic characteristics of PWAs and their resource
utilisation.  The purpose of our research was to more closely examine
whether SES might have an independent influence on health service
utilisation. If so, specific policy designed to address variations related to
SES might be warranted. One of the problems in finding an association is
the difficulty in identifying single item measures of socioeconomic
disadvantage. In our study the use of Multiple Correspondence Analysis has
enable several variables to be combined to produce a composite
socioeconomic status variable (termed SES), increasing the probability of
finding an association, if one exists, with health service utilisation.

We incorporated the composite SES variable in descriptive statistical
analysis and log-linear modeling using data on resource utilisation for an
Italian PWA study population. This analysis indicated that SES category has
a statistically significant association with HSU (consisting in our analysis of
inpatient care and day care utilisation and costs), secondary in importance to
severity of illness stage (as proxied by AIDS disease stage). In particular,
there appears to be an association between lower SES and higher inpatients
utilisation and cost. However, there was less evidence of a systematic
association between day care and SES.

The findings have policy implications, primarily for AIDS care planning in
Italy but potentially in other European countries. First, there is equity of
access to care issues. As inpatient care appears more heavily utilized by
PWAs with lower SES, this may reflect poorer access to alternatives such as
day care. It may also reflect low relative social care and support as an
alternative to inpatient care for low SES patients. A further care location
option provided in Italy is sheltered accommodation. National statistics
from Italian AIDS Health Plan indicate that up to 8% of PWAs in Italy have
accommodation problems and sheltered accommodation is likely to be the
most appropriate care location. Only 2% of our study population used this
type of service, although 4% were living in very poor conditions (e.g. no
refrigerator or inside toilet), suggesting underuse or undersupply of
sheltered accommodation in the region. Policy strategies to increase access
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to day care facilities and to expand the supply of sheltered accommodation
facilities and other social care and support measures for lower SES PWAs
could therefore have an important effect on reducing inpatient demand and,
given the high relative cost of this care location, potentially reduce the total
costs of treatment and care for AIDS.

A further policy implication is that the routine measurement and
surveillance of SES in addition to illness severity and transmission route
group membership are useful for AIDS care planning. A composite SES
variable can be used as a further indicator of current and future care and
related resource requirements.

Although not a central objective of analysis, the descriptive analysis
provides some evidence of a negative relationship between AIDS disease
stage and illness severity. There could be several processes explaining the
relationship: for example, that high SES in some way “protects” PWAs
from progressing to the final stages, or that endogeneity exists in the SES
classification-PWAs can still work at early stages and thus have higher SES.
However, the finding is not very robust-the pattern only exists for the
highest and lowest SES groups. In addition, no association could be found
through log-linear modeling. Further detailed statistical analysis specifically
focused on the illness severity-SES relationship is required for more
definitive conclusions to be reached.

By simplifying SES categories the use of MCA has provided a
straightforward method of analysis compared to the separate inclusion of a
large range of factors such as transmission route (which was associated with
SES), income or race for assessing variations between PWA groups. The
use of MCA and LLM techniques represents a preliminary but robust
approach for assessing the influence of SES on HSU. However, there are
several limitations with the data and analysis, and a number of areas in
which further research could be conducted.

The first is that we have limited analysis to examination of the potential for
capturing variations in resource utilisation according to SES status for a
study population consisting of PWAs receiving treatment and care in the
North of Italy. We have not examined the resource utilisation of
asymptomatic or symptomatic HIV infected individuals to identify
variations according to severity of illness and SES for this group. Limited
data were available for the two community care services provided in Italy
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for PWAs, as sheltered accommodation was only available to a small
percentage of PWAs and home medical care had not been developed in the
region. Therefore, the analysis of variations in utilisation was undertaken for
hospital inpatient and day care only. However, as these care services and
AIDS stage patients are the most important consideration in terms of cost,
analysis of these is most relevant for current resource planning.

Second, it might be that an association would be found with HSU through
the use of a selected number of the MCA components used to classify SES.
It is planned to test this in a further stage of research.

Third, HSU has been used as a proxy for the demand for care and not the
outcomes of care. Extending the analysis to an assessment of the
relationship between SES, HSU and health outcomes would enable
effectiveness in the use of resources to be examined. This was not possible
due to data limitations and also was not the primary objective of the initial
analysis. However, using the same PWA population research is currently
ongoing to look at quality of life outcomes associated with use of each care
location.

Conclusion

Although exploratory, the results in this paper are suggestive of SES being
an important indicator (secondary to illness severity stage) of variations in
PWA hospital utilisation and cost, in particular for inpatient care. This
conclusion holds for the Italian study population for whom service use data
were collected. A future research agenda could involve the adoption of
MCA and LLM techniques to examine whether evidence of a relationship
between HSU and SES exists in other countries, or whether Italy represents
a special case.

Appendix (Statistical Techniques Used)

Multiple Correspondence Analysis (MCA)

The procedure for conducting MCA is as follows:
1. a large set of relevant variables is selected;
2. the variables are geometrically represented in a multidimensional

space and categorised according to a set of dimensions;
3. points on the multidimensional space are projected onto a space
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containing fewer dimensions (usually bidimensional) to obtain a
more comprehensive and clearer pattern. The distance between
points on the space, defined according to a chi-squared metric,
express the similarities between individual profiles or categories;
and

4. the individual sores are calculated for points in the new dimensions
and are used to cluster the characteristics of the study population.

Log-linear Modelling

Log-linear modelling (LLM) was first developed by Goodman[17] measure
of significance in a model is based on log-likelihood ratio statistics, usually
indicated as G2[16] that can be compared with a chisquared distribution. The
higher the P-value, the better the goodness of fit of the model to the
observed data. Comparisons between two alternative models (that both fit
sufficiently well) can be made by observing the difference in the G2 of the
two models. To generate higher P-values a model with fewer parameters is
preferred, i.e. the interaction terms excluded to produce a smaller were not
statistically significant
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