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Developing a socioeconomic index for health

research in Iraq
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ABSTRACT Although socioeconomic status is one of the essential factors in much health research, itis one of the
most difficult constructs to measure. The aim of this study was to develop a relatively accurate, easy-to-calculate
method to estimate socioeconomic status (SES) for health research in Iraq as well as similar profile countries in
the developing world. After reviewing various methods of calculating SES, a new method is proposed based on
the 3 main variables: education, occupation and wealth/income. Additional refinement was done based on
experience and job status. Content validity was calculated through experts” opinions and reliability through
test/retest. Based on experts’ opinions, it was found that the calculated content validity ratio for the SES index
was relatively high and the correlation coefficient reliability for the six variables (education, occupation, income,
wealth, experience and job status) was very high. Thus, the suggested method is reasonably valid, reliable as well
as easy to calculate.

Elaboration d’un indice socioéconomique pour la recherche en santé en Iraq

RESUME Bien que le statut socioéconomique soit I'un des facteurs essentiels dans la plupart des recherches en
santé, celui-ci reste une des notions les plus difficiles a cerner. La présente étude vise a proposer une méthode
relativement précise et facile afin d’évaluer ce statut socioéconomique pour les recherches en santé en Iraq,
ainsi que dans les pays au profil similaire dans le monde en développement. Apres avoir passé en revue diverses
méthodes de calcul du statut socioéconomique, une nouvelle méthode basée sur trois variables dominantes est
suggérée : le niveau d'éducation, I'activité professionnelle et le capital /revenu. Une amélioration supplémentaire
est obtenue en prenant en considération I'expérience et le statut professionnel. La validité du contenu a été
calculée en s'appuyant sur les avis d’experts et la fiabilité test-retest. En se fondant sur les avis d’experts, il a été
constaté que le ratio de validité de contenu calculé pour l'indice socioéconomique était relativement élevé et la
fiabilité du coefficient de corrélation pour les six variables (niveau d’éducation, activité professionnelle, revenu,
capital, expérience et statut professionnel) était tres élevée. Ainsi, la méthode suggérée est raisonnablement
valable, fiable ainsi que facile a calculer.
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Introduction

Socioeconomic status (SES) has been
shown by many studies to be related to
almost all health conditions as well as
their risk factors. These include but are
not limited to: overall mortality, child
mortality, maternal mortality, chronic
diseases, communicable diseases, health
behaviour and use of health services
(1-4). Health researchers are usually
required to analyse their finding accord-
ing to SES. Outside the health field,
studies have also shown that SES is
related to many important aspects of
life including language development,
political participation, vulnerability and
crime rates ().

SES can be defined as “one’s access
to financial, social, cultural, and human
capital resources” (6). It has also been
defined as “the relative position of an
individual or family within a hierarchical
social structure, based on their access
to, or control over, wealth, prestige, and
power” (7).

Although SES is one of the essen-
tial factors in the majority of health
research, it is still one of the most dif-
ficult constructs to capture. The dif-
ficulty arises from the fact that SES
is not a single variable like height or
weight that can be easily measured. SES
is the result of the interaction of many
variables, which are themselves difficult
to measure, such as income, wealth and
occupation (6,8-11). This is especially
problematic for health researchers who
are not specialized in social sciences and
just want a relatively accurate yet easy-
to-calculate method to measure SES in
their study (12).

The “big 3" variables of SES are edu-
cation, occupation and income and/
or wealth (6,13-15). When examining
these 3 variables, we can see that they
have 2 dimensions: the first is resource-
fulness (education/culture) and the
second is resources (income/wealth).
Occupation can be viewed as an inter-
mediate variable that can affect and be

affected by both other variables (16):
Education/culture 2 Occupation 2
Income/wealth.

In most cases, these 2 dimensions
go together, therefore people with
high education are more likely to have
higher income and vice versa. But in
some cases, they may depart from one
another; for example, someone with
only primary level education may have
a successtul private business and amass
a great amount of wealth. On the other
end of the spectrum, a newly graduated
medical doctor may only have negative

wealth (debts).

Although we have 2 distinct dimen-
sions in the SES construct, we usually
need to reduce it to one number to as-
sign people into socioeconomic classes
or levels. This number will be even more
useful if it is on a numerical scale; then
it would be more amenable to robust
statistical analysis (6,8,9,11).

Almost all researchers agree that the
3 variables play a major role in defining a
person’s SES but the way they use these
variables differs to a great extent. Health
researchers have used different meth-
ods, from assigning a linear number for
each variable to the use of regression
analysis, and more recently, principal
component analysis to calculate the
index (9,17).

Up to now, there has been no rea-
sonably accurate and easy-to-calculate
method to measure SES in Iraq that can
help health researchers calculate SES
for their studies. The aim of this study

therefore was to develop such a method
for Iraq and possibly for neighbouring

and other developing countries.

We reviewed the currently used meth-

ods for calculating SES index from
which we developed a new, relatively ac-
curate and easy-to-calculate SES index
for health research in Iraq and estimated

its validity and reliability.

Development of SES equation

Based on the aforementioned concept
of SES (6,13-16), we can create a simple
equation that will calculate the SES as
follows:

SES = Education + Occupation +

Wealth/income

The above variables need to be
converted into numbers. The coding of
education levels in this study was based
on the UNESCO 2011 international
standard classification of education
(18). Education levels are divided into
8 levels. The lowest is illiterate which
has the value of zero and the highest is
doctoral degree (PhD) or equivalent
and is given the value of 7 (Table 1).

For occupation, we assigned scores
to the most common job titles avail-
able in Iraq and neighbouring countries
based on the international standard clas-
sification of occupations (19). Jobs were
classified into 6 categories and a score
assigned to each (Table 2). The basic
scores were adopted from other studies

Table 1 Scores assigned for educational level

Educational level

Illiterate

Primary school (or can read and write)
Intermediate school

High school or vocational

Diploma (institute)

Bachelor degree (college)

Master degree or equivalent, e.g. higher diploma

PhD or equivalent

Score
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(20-22) but modified according to
the relative importance and prestige of
each occupation in Iraq. Modification
of the scores was done according to the
list of colleges/departments ranked by
the required high school score for the
academic year 2014-2015 (i.e. mini-
mum grades required for admission
to colleges/departments in the Kurd-
istan Region of Iraq). Every year tens
of thousands of students together with
their families decide on which occupa-
tion/subject to choose. It represents a
community’s view of the relative value
of each occupation/subject. In case of
the wife and students, the occupation
of the head of the household is used in

calculations.

Although education and occupa-
tion account for most of the SES score,
the equation was made more sensitive
by adding wealth and income. The 2
variables to reflect wealth and income
were house and car ownership respec-
tively. However, car and house own-
ership do not have equal weights and
their weights are also much lower than
those assigned for education and oc-
cupation. Thus house ownership was
given a weight of 0.5 and car ownership
a weight of 0.1. Hence our equation
became:

SES = Education + Occupation + House
ownership * 0.5 + Car ownership * 0.1

To further refine our equation, we
added another variable for age (which
can represent experience and can affect
income/wealth). For ease of data col-
lection and calculation, we deducted
20 from the current age and divide by
100 to produce a reasonable weight.
The next version of the equation was
therefore:

SES = Education + Occupation + House
ownership * 0.5 + Car ownership * 0.1
+(age-20)/100

To accommodate special cases (re-
tired/unemployed people/deceased
head of household), we assigned a
weight for previous job by deducting 1

unit. Our final equation was therefore:

SES = Education + Occupation + House
ownership * 0.5 + Car ownership * 0.1+
(age-20)/100 - Retired/unemployed/
deceased

Validation

To validate the proposed SES method,
we tried a number of scenarios to dem-
onstrate the limits of each variable, i.e.
different education levels, different oc-
cupations, house and car ownership, age
and employment status.

Validity
To estimate the content validity of this

new method, a modified Lawshe con-
tent validity ratio (CVR) (23) was used.
CVR = (ne - N)/N,

where n_denotes number of expert
panellists indicating an “essential” com-
ponent and N, denotes total number of
experts. The new method was given to
12 experts in the field of public health
during a workshop that was held to es-
timate its content validity. They were
asked whether any of the 6 components
of the equation (education, occupa-
tion, income, wealth, experience and
job status whether retired, unemployed
or deceased) were: not needed, needed
but not essential or essential. Addition-
ally, their opinion was sought about the
weights assigned to each component:
whether the weights were underesti-
mated, overestimated or appropriate. If
underestimated or overestimated, they
were asked to provide their estimate.
Their feedback was analysed using the
above formula and their recommenda-
tions were taken into consideration.

Reliability

To estimate reliability, a specially de-
signed questionnaire (Figure 1) was ad-
ministered twice to the same sample of
54 individuals, selected from employees
of the College of Medicine and Nursing
at Halwer Medical University in Erbil,
and considered to be representative
of different SES levels with different
values for the 6 variables. Correlation
coefhicients were calculated for the 6
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variable of SES. Data were collected by
face-to-face interview.

Ethical considerations

The study was approved by the research
ethics committee of the College of
Medicine, Hawler Medical University.

Informed oral consent was obtained
from each participant in the reliability
analysis.

Our final equation to calculate SES was:

SES = Education + Occupation + House
ownership * 0.5 + Car ownership * 0.1+
(age-20)/100 - Retired/unemployed/
deceased

The minimum score would be 0
for an unemployed, illiterate, young
manual labourer with no house and car,
and the maximum 14.05 for a medical
doctor of 65 years (which is the usual
age of retirement in Iraq) who has a car
and a house. The calculated SES score
can either be divided into equal parts (3:
high, middle and low socioeconomic
levels, or S: very low, low, middle, high,
very high SES), or the distribution of
scores in the sample can be checked
and a decision made accordingly. The
distribution will likely be skewed to the
left, i.e. the majority will be in the lower

SES level.

Validity

Table 3 shows the different scenarios
using the SES equation with different
socioeconomic indices. For example,
the SES of case number 4 in Table 3 is
calculated as follows: Education: S (col-
lege); Occupation: 6 (medical doctor);
House: 0 (No); Car: 1 (Yes); Age: 25
years. Therefore:

SES=5+6+(0*0.05) + (1*0.1) + (25-
20)/100 - 0 =11.15.

Content validity

Based on the opinion of the experts, the
CVR for the SES index was 0.72.
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Reliability

The correlation coeflicients for the
6 components of SES were 0.99 for
education, 0.95 for occupation, 0.99
for income, 0.95 for wealth, 0.98 for
experience and 0.99 for job status, with
an average of 0.98.

Discussion

Health researchers have used a variety

of approaches to measure SES.

1. Direct question about SES: this is
one of the least accurate methods to
measure SES because of social desir-
ability bias. Usually the questionnaire
includes a questions like “What is
your SES?” with 3, or less frequently
5, options to select from, such as high,
moderate and low. The problem with
this method is that people at either ex-
treme of SES tend to report their SES
as moderate because of the sensitivity
of the issue (14,24).

2. Using a single variable as a proxy for
SES: this has the advantage of sim-
plicity but ignores the fact that SES is
a multidimensional construct. There
are several commonly used single

proxy variables.

a. Education: this is easy to measure
but represents only 1 dimension
of the SES construct. In addition,
people with the same education

may have very different SES (14).

b. Occupation: this is probably the
best candidate but the problem is
usually with how to capture and
codeit. One difficulty in capturing
occupation is that many people,
especially those who work in the
public sector, supplement their
income with a second job.

c. Income: this is a relatively good
indicator of SES but the problem
is its sensitivity. People do not like
to disclose their income, especial-
ly when they are above the me-
dian, or have in-kind or multiple
sources of income. Wealth is even
more problematic to capture than

income. An alternative but less
direct method is to ask if income
is sufficient. The options usually
listed include: not enough, mar-
ginally enough, enough and more
than enough. The problem with
this approach is that it is very sub-
jective and is a measure of a per-
son’s contentedness with material
wealth rather than its value.

d. Residence: where people live

is strongly related to their SES.
When people achieve a higher
SES, they usually choose another
area to live in. The problem with
using residence as a proxy for
SES is twofold. First, each neigh-
bourhood of the city needs to
be ranked according to a scale,
usually the value of one square
metre of land. Second, using resi-
dence is not externally valid, i.e.
it is not generalizable and cannot
be used for other areas even in the
same country. Therefore we need
to have specific values for each
neighbourhood for all the cities
(10,12).

e. Crowding index: although this
could serve as a rough indicator of
socioeconomic inde, it does not
always reflect SES. For example,
many old people live alone in a
big house but they do not have
a high SES. Another example, in
rural areas having more children
is regarded an asset as they repre-
sent free unpaid workers and this
may not necessarily translate into
more room (25).

f. In addition to the variables men-
tioned above, there are many oth-
ers that can be used in specific
cases to refine SES, for example
number of languages spoken and
the proficiency level, and com-
puter skills.

Creating an index from a combina-
tion of variables, more commonly a
combination of education, occupa-
tion and income/wealth, to represent
different aspects of the SES construct.
Researchers have used a variety of

methods for assigning weights to
each variable. The accuracy of these
methods depends on how the weight
is assigned and how the data are cap-
tured.

a. Using linear weight: here an ar-
bitrary weight is given for each
variable. The problem with such
a method is the relative weight
given to each component (26).

b. Regression analysis: to be able to
assign weights based on regres-
sion, a nationally representative,
comprehensive and accurate data
set is needed and this may not be
available. Another problem with
using regression is confounding
between the variables leading to
over-representation of one di-
mension of SES or another (17).

c. Principal component analysis:
this is a relatively new and promis-
ing method of assigning weight to
different components of the SES
construct but like regression, a na-
tionally representative, accurate
and detailed data set is needed
(9,17,27).

One of the most frequently used
methods for calculating SES in the
Middle East is the method developed
by El-Gilany and colleagues (26). Us-
ing their method, the researcher has
to ask more than 36 questions to cal-
culate SES, which could be a major
distraction from the main topic of the
study. In addition, they give 3 times
the weight to education compared to
occupation, with unemployed/retired
having a value of zero. Although they
assigned weight for the occupation of
the wife, they assigned a value of zero for
housewife. Thus a doctor whose wife is
aprimary school teacher will have much
lower SES than one whose wife is a doc-
tor, and a civil engineer who has been
unemployed for the past 3 months will
have a much lower SES compared with
his employed civil engineer colleagues.
They also assigned equal weights to a
television and computer among many
other household possessions. However,
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Table 2 Scores assigned for occupational categories based on the relative importance and prestige of each occupation in Iraq

Occupational category Score
Unskilled manual occupations (e.g. cleaner, gardener, housekeeper, labourer, shoe mender, street vender) 1
Semi-skilled manual occupations (e.g. baker, barber, blacksmith, builder, butcher, carpenter, cook, driver, 2
farmer, fitter, goldsmith, midwife, plumber, policeman, soldier, shop owner, tailor)

Skilled manual and non-manual occupations (e.g. clerk, customer services employee, nurse, technician — 3
electrical or mechanical technician)

Associate professional occupations (e.g. accountant, actor, athlete, commissioned military and police officer, 4
journalist, medical assistant, cleric, teacher, translator)

Skilled professional or senior managerial occupations (e.g. company manager, dentist, engineer, high-level 5
administrative official, IT professional, judge, lawyer, pharmacist, university lecturer, veterinarian)

Highly skilled professional occupations (e.g. medical doctors, university professors) 6

a computer is a much better indicator

for SES than a television or even a car,
not because of its monetary value but
because it is a proxy for more education
(12). Another issue with their method
is that they include data about health in
their SES calculation, which may not be

necessary.

We used a combination of variables

to develop our index and assigned rela-

tive weights to each component vari-

able.

Strengths of the proposed
index

1.

Small number of variables: we used
only 6 variables to calculate SES and
most of them are already collected
for other purposes, e.g. age, educa-
tion and occupation. This has the ad-
vantage of a shorter interview time.
According to Ganzeboom and col-
leagues (20), education and occupa-
tion account for more than 90% of
the SES weight. That is why we only
needed 2 more variables to represent
income/wealth, the third big con-
tributor to SES.

Easy to measure variables: the vari-
ables used in our method are easy to
measure.

No sensitive questions: the questions
used for data collection are not sensi-
tive and people are not asked about
income or wealth.

Content validity: based on expert
opinion, the CRS for the SES index
was 0.72 which is relatively high; it is

much higher than the critical value
suggested by Lawshe (23) for 12 ex-
perts, which is 0.56. This indicates
that our method of calculating the
proposed index sufficiently covered
all of the dimensions of the SES.

External validity: the variables used
are not specific to one area and are
generalizable so can be used in differ-
ent governorates of Irag, and prob-
ably other countries in the Middle
East and other developing countries
with a similar socioeconomic profile.
In addition, it can be used to com-
pare SES between different societies
because the measure is absolute and
not relative.

Time sensitivity: some variable can
have a very strong relation with SES
but their effect changes with time.
For example, a few years ago, only
people with high SES had a mobile
phone but today almost everyone has
one. Our proposed index avoids such
time-sensitive variables.

Reliability: with an average correla-
tion coefficient of 0.98, our index is
fairly reliable because of the nature of
the variables selected and the method
used to measure them. The high reli-
ability score could be attributed to the
fact that data collection involved only
6 variables that are easy to collect,
non-sensitive and unambiguous. The
Cronbach alpha could not be used
to estimate reliability in our method
because it assumes unidimension,
which does not apply to our case as

SES is a multidimensional construct

(28-30).

List of common occupations: provid-
ing this list ensures that data about
occupation are collected in an accu-
rate and detailed way, avoiding vague
terms such as “kasb” (meaning bread-
winner or earner). This is a common
response when the field of occupa-

tion is left blank to be filled by the
respondent (12).

Reasonable weights for each compo-
nent: education and occupation have
most of the weight when calculating
SES because the third component of
the big 3, i.e. wealth/income, is closely
related to them, and these 2 compo-
nents have almost equal weights (8).
We included house and car owner-
ship as proxies for wealth and income
respectively. House is probably the
most single expensive item a person
can own. While a caris typically much
less expensive than a house, what is
important about car is the cost to run
itand its daily maintenance. A person
may be able to buy a car but they
may not be able to afford the daily
expenditure to run it. Nevertheless,
home possessions do not make a big
difference and cannot move some-
one from one occupation category
to another. For example, a medical
doctor who does not have a house
will not have a much lower SES than
a colleague who does. In addition, we
took years of experience into consid-
eration, calculated from age, which
can affect wealth/income. However
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Table 3 Case scenarios showing different socioeconomic (SES) indexes

Education Job Age

Car House

Unemployed/

SES index

Description

10

1

12
13
14

7 6 60 1
7 6 40 1
7 6 60 1

6 25 1
6 30 1
5 5 40 1
4 4 40 1
3 340 1
2 2 50 1
1 2 50 1
1 230 1
0 1 30 0
0 1 20 0
0 1 20 0

retired/deceased

1 14 Specialized medical doctor, house and car
Medical doctor with PhD or equivalent
1 13.8
degree, house and car
Retired medical doctor with PhD or
1 1 13 .
equivalent degree, house and car
11.15 Medical doctor, car
1 10.2 Master in literature, unemployed
Manager of small company with college
1 10.8 .
education, house and car
Primary school teacher graduated from
1 8.8 R
institute, house and car
1 6.8 Clerk with high school education, house
’ and car
Shop owner with intermediate schooling,
1 4.9
house and car
1 3.9 Farmer with primary schooling, house and
’ car
1 37 Fitter with primary schooling, house and car
0 11 Illiterate manual labourer
0 1 Illiterate manual labourer
0 1 0 Illiterate manual labourer, unemployed

10.

we deducted 20 from the current age
of the individual as this is the average
age at which people start a job.

Including special cases: many of the
already used methods of calculating
SES usually assign a value of zero for
retired, unemployed, student and
housewife (26). Accordingly, an en-
gineer who has been unemployed for
the past few months may end up with
a lower SES than a manual labourer.
This pitfall is avoided by deducting
one unit from the SES level of the
respondent’s previous job in case of
unemployment or being retired. This
is based on the fact that a retired/
unemployed person does not lose all
the prestige of the previous job but
the weight of the previous occupa-
tion will be reduced by 1 job category
level. On the other hand, for the wife
and student, the occupation of the
head of the household is used for the
calculation. Historically, as well as
at present, the position of women in

society is often defined by the head

of household’s socioeconomic char-
acteristics rather than their own (31).

Limitations of the proposed
index

Like any method used for calculating
SES, this method also has its own weak-
nesses. The most obvious is the fact
that we are reducing a complex multi-
dimensional construct to one number.
Another issue is Change over time;
the value of education and a degree
can change over time and depends on
the literacy rate. The same is true for
occupation; although relatively stable,
some occupation titles have been in-
troduced in the past few years, such as
those related to computers, while other
occupations may die out. That is why
SES needs to be updated from time to
time (16,22,32,33).

The proposed equation s thought to
be reasonably accurate for most health
studies but if the researcher is interested
in even more detail, then the education
and occupation of the wife should also
be taken into consideration. The same

equation can be used for calculating
the SES of the wife and then the results
added together.

Conclusion

Currently, most health research in Iraq

uses unreliable and/or invalid methods
for calculating SES. Our study aimed to
fill this gap by proposing a new method
which is valid, reliable and easy to cal-
culate.
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For face-to-face interview, delete the list of job categories in question 4 to avoid confusion
1. Year of birth

2. Education

0) Illiterate

1) Primary (or read and write)
2) Intermediate

3) High school or vocational
4) Institute (2 years)

5) College (Bachelor degree)
6) College (Master degree)

7) PhD or equivalent

—_ =

3. Current occupation status

1) Government employee: next select your occupation.
2) Private sector employee: next select your occupation.
3) Self-employed: next select your occupation.

4) Housewife: next select your husband’s occupation.

5) Student: next select your father’s occupation.

6) Retired: next select your previous occupation.

7) Unemployed: next select your previous occupation.
8) Deceased: next select your father’s occupation

4. Occupation

4 Accountant 4 Commissioned 5 Engineer 4 Medical 2 Enlisted
4 Actor military or 2 Farmer assistant soldier
4 Athlete police officer 2 Fitter 6 Medical 1Street vendor
2 Baker 1 Gardener doctor 2 Tailor
2 Barber 5 Company 2 Goldsmith 2 Midwife 4 Teacher
2 Blacksmith manager 5 Government 3 Nurse 3 Technician
2 Builder 5 Computer official 5 Pharmacist 4 Translator
2 Butcher engineer (director- 2 Plumber 5 University
2 Carpenter 2 Cook general & 2 Policeman lecturer
1 Cleaner 3 Customer above) 4 Cleric 5 Veterinarian
3 Clerk services 4 Journalist 1Shoe mender
(employee) 5 Dentist 1Labourer 2 Small business
2 Driver 5 Lawyer (shop owner)

Other Occupation groups

1) Unskilled manual occupation

2) Semi-skilled manual occupation

3) Skilled manual and non-manual occupation
4) Associate professional

5) Skilled professional or senior manager

6) Highly skilled professional

5. Do the family have a private car?
0) No
1) Yes

6. Do the family own a house?
0) No
1) Yes

Figure 1 Questionnaire used to capture socioeconomic data for self-administered interviews.
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