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Abstract

This study analyses the relationship between income and health among Norwegian adults aged
40-67 years. Its main aim is to assess the effect of individual differences in income on their
health status and to better understand the association between income and health. It used data
from the Norwegian Life Course, Ageing and Generation Study (NorLAG) conducted in 2002.
Data were collected through computerized telephone interviews (CATI) and self-administered
postal questionnaires. A total of 4183 sampled respondents aged 40-67 years were selected using
a multistage sampling technique. Univariate, bivariate, and multivariate statistical analyses were
performed. The results of this study show that there is a statistically significant direct association
between income and health. However, income was found to have a weak positive correlation
with health and a small effect on changes in health status. The results also show that differences
in the other socioeconomic status variables such as education, age and gender can influence
health status. Higher education was found to be associated with better health and lower education
with poor health. Older adults are associated with poorer health, while the opposite is true for
younger adults. Regarding gender, adult men are associated with relatively better health than
their counterparts. Education is weakly positively correlated with health, while age and gender
are weakly negatively correlated. In addition, the results of multiple regression analysis showed
that income and other socioeconomic status variables together explained less than 10% of the
variation in health. Income and education account for two-thirds (the majority) of all variations
in health status, while age and gender account for the rest. Income alone accounts for only less
than 3% of the variation in health status. Based on these results, | conclude that income and
health are weakly positively related among Norwegian adults, and that income has little effect on
variability in health. Contrary to expectations, income is not the strongest predictor of variation
in health status, but education is.
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1. Introduction

1.1. Background

In 1946, the World Health Organization proposed good health and health equity among the
people as a strategic goal for all member states (WHO, 1946). Thus, the Norwegian government
has always pursued strategic health goals through the Universal Health and Social Insurance
coverage system. Of course, this may be due to the fact that Norway's form of government is
welfare, a generous system of social benefits (Koipysheva, 2018). Therefore, Norway is

considered one of the best countries to live in, with high health indicators (Hansen et al., 2012).

Knowledge obtained through empirical research is often considered the most important decision-
making tool for achieving strategic health goals and implementing health policies. Research
conducted to understand the factors affecting health is one of the most important in this regard.
Income, as an important indicator of socioeconomic status variables, has received much research
attention because it plays a dominant role in influencing people’s health status (Preston, 1975;
Mackenbach et al, 1997; Li and Zhu, 2006).

There is a growing body of research showing the relationship between income and health
(Adeline and Delattre, 2017; Fiscella and Franks, 2000). Most research show that higher income
is associated with better health, while the opposite is true for lower income. Researchers argue
that this is because income facilitates access to health services, better housing and sanitation, and
adequate nutrition, leading to improved health outcomes, or vice versa (Freeman et al., 2016;
Marmot and Wilkinson, 2001).

However, in writing this article-based thesis on the relationship between income and health, an
initiative was taken to fill a gap in previous research. In other words, most previous studies have
used three measures of health outcomes to analyse the relationship between income and health.
These include self-reported health status, life expectancy and mortality. However, there is a lack
of studies that have used norm-based standardized health outcome measures to analysis the
relationship between income and health. But | use a new measure of health outcomes to analyse

the relationship between income and health. The new health outcome measure used here is the
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SF-12 physical health, a standardized universal norm-based measure of health-related physical

functioning and general health-related quality of life (Ware et al., 1995).

In addition, in the Nordic welfare system, governments have the strategy to redistribute income
among the population through large tax policies, influencing income impacts and ensuring equal
access to health services (Katikireddi, 2019). However, previous studies examining this
relationship were neither typical nor specific to Nordic welfare systems, nor did they focus on
the adult age group of the Norwegian population in question. Furthermore, income can influence
health status interaction with other socioeconomic status variables such as, education, age and
gender. Of course, there are studies that show health disparities due to the individual influence of
these socioeconomic status variables. However, adequate research is still lacking, but in this
study | show how the combination of these socioeconomic status variables affects the health
status of the population in question (Link and Phelan, 1995; and Bottorff, J.L., 2011).

In light of the above, this study sought to fill a research gap by examining the relationship
between income and health among Norwegian adults aged 40-67 using the NorLAG dataset. To
achieve this goal, | seek answers to the following research questions: Is there a relationship
between income and health status of Norwegian adults aged 40-67? Is there a relationship
between educational level, age and gender of Norwegian adults and their health status? Does
income inequality affect the health status of Norwegian adults aged 40-67? Do education, age
and gender differences affect the health status of Norwegian adults aged 40-67? How much does

income affect changes in health status alone and together with education, age and gender?

As stated in the theoretical framework section of this study, there are three main approaches for
studying the systemic relationship between income and health. These include the absolute
income hypothesis, the relative income hypothesis, and the income inequality hypothesis
(Markus, 2015; Wagstaff, 2003; Preston, 1975). However, due to the type of available data and
the research interest, my empirical study is based on the concept of the absolute income
hypothesis to answer the above research questions. Therefore, | formulate my first alternative

hypothesis as follows:

First Alternate Hypothesis (H;): the health status of the high income population is significantly
different from the health status of the low income population.
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In addition, | hypothesize that the relationship between income and health should be further
developed, taking into account the influence of other socio-economic variables. In other words,
other important socioeconomic status variables such as education, age and gender, may also
significantly influence the relationship. However, | believe that income can play a greater role in
explaining the relationship when combined with other socioeconomic status variables. Therefore,

| formulate the remaining four alternative hypotheses as follows:

Second Alternate Hypothesis (Hy): the health status of the population with high education level
is significantly different from the health status of the population with low education level.

Third Alternate Hypothesis (H3): the health status of the older adult population is significantly
different from the health status of the younger adult population.

Fourth Alternate Hypothesis (H4): the health status of the female population is significantly
different from the health status of the male population.

Fifth Alternate Hypothesis (Hs): comparing the combined interactive effects of income, age,

gender, and education, income is the strongest predictor of variations in health status.

1.2. Article Submission

This article-based master’s thesis was written for publication in Health Economics, a section of
the journal Frontiers in Public Health. Frontiers published well-established peer-reviewed
articles. Frontiers in Public Health have an impact factor of 6.461 and a citeScore of 4.0. It is
indexed in the Norwegian Centre for Research Data (NSD). The journal is also a partner of
OsloMet.
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2. Literature Review

2.1. Previous Studies

A growing number of studies are investigating the relationship between income and health.
Many of these studies support the hypothesis that income is strongly related to health (Adeline
and Delattre, 2017; Mackenbach et al., 1997; Marmotetal, 1991; Blackburn, 1994; Chandola,
1998; Preston, 1975; Rodgers, 1979).

During the middle of the 1970s, studies were performed by Fuchs (1974) and Preston (1976) to
understand whether the national economy could critically determine population health in
industrialized countries. The results of the study have shown that at a certain level of
socioeconomic development, additional increases in national income had little effect on
increasing national life expectancy (Macinko et al., 2001; Fuchs 1974; Preston 1976). Evidently,
the results of these studies were consistent with Omran’s epidemiological transition theory that
stated that as nations transform to higher levels of economic development, two things are likely
to happen. The first is that the cause of human deaths will shift from infectious to chronic, which
is called an epidemiological transition. The second is that life expectancy will increase, and the
burden of mortality will become significantly composed of old people rather than very young

people, which is said to be a demographic transition (Omran, 1971).

Although the majority of early studies have shown the effect of income on population health
outcomes, it was in the late 1970s that studies began to be specific to publications that observed
the associations of income and health across various social and economic groups within and
across the country (Black et al. 1980). When Wilkson (1996) postulated the income inequality
hypothesis, the main determinant of differences in health outcomes among developed countries
is the magnitude of differences in the disparity between the incomes of the rich and the poor
within countries instead of differences in income levels. That is, better health status appears to be
positively correlated not only with higher levels of income but, in most cases, even more

strongly associated with the equitable distribution of income among the population in a country.

A study that aimed to understand the relationship between income and self-assessed health status

using a cross-sectional survey of the British population found that income is significantly
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associated with health status and appears to be a better predictor of health status than other

socioeconomic measures, such as education or occupation (Benzeval et al., 2001).

A recent study of the relationship between income and health in seven European countries,
including Belgium, Denmark, England, Finland, France, the Netherlands and Norway, in males
and females aged 25 and over, found that people with high incomes are associated with better

self-assessed health status in all countries (Mackenbach et al., 2005).

Similarly, a more recent study that examined the health effects of income inequality in
developing Asian economies from 1991 to 2019 found that income inequality negatively affects
life expectancy. Higher income inequality has a negative effect on health, while less income
inequality has a positive effect on health (Chang and Gao, 2021).

Coming to the Norwegian case, a study of whether relative income was associated with
individual mortality in Norway between 1994 and 1999 found that low relative income increased
the risk of mortality for people with average or lower absolute income when relative income was
calculated based on average income in medium-sized or larger populated regions (Elsta et al.,
2006). Likewise, a comparative study of life expectancy differences between Norway and the
United States showed that Norway had significant and increasing differences in life expectancy
by income level between 2005 and 2015 compared to the United States, especially among the

lower and middle income groups (Kinge et al., 2019).

Finally, looking at how other socioeconomic status variables, in interaction with income, can
affect health status, a study of socioeconomic inequalities in health conducted in 22 European
countries found that those with lower education had higher mortality rates than those with higher
education (Mackenbach et al., 2008). It is argued that the higher the level of education, the
higher the chances of getting a high-paying job. Education thus generates income that improves
the health of its beneficiaries (Link and Phelan, 1995). Income differences between younger and
older adult age groups are also greater. This is because incomes may decrease for older
generations who may be less physically able to work (Link and Phelan, 1995). And research also
shows that gender affects people's health. Although various findings showed that women lived

longer than men, some studies showed that women have poorer self-rated health response than
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men. Thus, findings show conflicting results about gender differences in health (Bottorff, J.L.,
2011; Warraich and Califf, 2019; Akhtar et al., 2023).

2.2. Theoretical Framework

Several studies have shown a relationship between income and health using different approaches.
Most studies have attempted to examine the relationship between income and health in three
different but related ways. In this way, three main hypotheses seem to have been developed to
examine the relationship between income and health. They are absolute income hypothesis, the
income inequality hypothesis, and the relative income hypothesis.

Absolute income hypothesis: the absolute income hypothesis was established to show how an
individual’s absolute level of income can impact his or her health. Preston (1975) argues that
there is a positive and concave association between absolute income (income after tax in a year)
and health. This hypothesis argues that higher incomes have better health outcomes, as they can
lend a hand to afford the means for purchasing goods and services that have a relationship with
health. However, according to this hypothesis, income inequality and relative income have no
direct impact on health. Likewise, Rodgers (1979) argued that the relationship between income
and health is concave, that is, each additional amount of an individual’s income improves an
individual’s health status, but by ever smaller amounts. In addition, authors such as Mackenbach
et al. (2005) and Carrieri and Jones (2017) also demonstrate a positive association as well as a

nonlinear relationship between income and health in their respective studies.

Income inequality hypothesis: the income inequality hypothesis claims that individual health
status is affected not only by its own level of income but also by the magnitude of income
inequality within the population in the area where they live (Mellor and Milyo, 2002; Ettner SL,
1996; Wagstaff, 2003; Van Doorslaer, 2004). Thus, the level of income inequality within the
population equivalently determines the health of both rich and poor individuals, which can be
considered a public bad, as income inequality within a population is a threat to the health status
of every individual (Adeline and Delattre, 2017).

Different authors have identified three potential pathways by which income inequality may affect
health status. The first is the structural pathways argument that states that high income inequality
results in settlement isolation of the poor (low well-off), and residential segregation possibly

6
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affects individual health (Wen, Browning, and Cagney, 2003). The second is based on the
argument that individual health is affected by social relations and social cohesion. This indicates
that income inequality affects health by diminishing social cohesion and deteriorating the
formation of social capital useful to health (Kawachi et al. 1997). The third argument is linked to
policy and strategic pathways that claim that income inequality could impact health status
because of the discrepancy between rich and poor individuals influencing the implementation of

certain health-related policies (Neckerman and Torche 2007).

Relative income hypothesis: the relative income hypothesis states that health is affected by not
only the absolute income level but also by the relative income ranking of individuals in the
income distribution hierarchy. Simply put, health deteriorates when income decreases relative to
others, and health improves when income increases relative to others. That means that relative
income directly affects health outcomes (Hildebrand and VVan Kerm, 2009; Cohen, et al., 1997).
In this regard, studies show that the attitude of relative disadvantage, whether financial or non-
financial, can cause stress and depression in people, which directly or indirectly threatens their
health. In other words, relatively well-off people have the financial means to access goods and

services that help avoid health risks and vice versa (Markus, 2015; Li and Zhu, 2006).

To sum, while most previous literature points to income inequality and relative income as the
main causes of health inequality, my results suggest that absolute income may be a descriptor of
health, albeit weakly positively correlated. Thus, my research adds to the literature that argues

that absolute income is an important predictor of health.

3. Data and Methods

3.1. Ethics and Data Source

| used data from the Norwegian Life Course, Ageing and Generation Study (NorLAG) to
examine the relationship between income and health status among Norwegian adults aged 40-67.
NorLAG is administered by the Norwegian Institute for Social Research (NOVA). Statistics
Norway, the National Statistical Institute of Norway, in collaboration with NOVA, was

responsible for sampling and data collection (Veenstra et al., 2021). Therefore, this article-based
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thesis has been prepared in accordance with Statistics Norway's rules on the use of statistical

results and analyses, including in research.

3.1. Sample Selection

Three waves of the NorLAG survey have been conducted so far (2002, 2007, and 2017) using
computer-assisted telephone interviews (CATI) and self-administered postal questionnaires
linked to national registry data. | use data from the first wave conducted in 2002. The sampled
respondents were 40 to 80 years old and lived in 24 municipalities and six townships across
Norway (Veenstra et al., 2021). The full sample of the first wave includes 9057 respondents, for
a response rate of 78%.

However, for analysis, | identified a subsample of 4222 individuals (n=4222), which consists of
respondents aged 40-67 in 2002 whose annual income was above zero Norwegian Krone (NOK).
The upper age limit was chosen because the normal retirement age in Norway is 67. An income
level above zero NOK was chosen because my aim was to study people with a certain income

level.

In addition, missing values, such as values for missing respondents, as well as negative values,
such as negative income values, were excluded before other statistical operations. | noticed that a
total of 39 missing values were recorded. Then, | excluded respondents with missing values for
all variables included in the analysis. Therefore, in the end, | am ultimately left with a subsample

of 4183 individuals in the analysis.

3.3. Dependent and Independent Variables

Five variables were used in the study to conduct the analysis. The variables used in the study are
SF-12 norm-based standardized physical health (hereinafter referred to as SF-12 physical health),
income after tax, education, age, and gender. | have divided these variables into two broad
groups: dependent and independent variables. The SF-12 physical health is the dependent

variable, while income after tax, education, age, and gender are the independent variables.

SF-12 physical health is a standardized norm-referenced measure of health outcome on

individual’s life. It is often used as a measure of quality of life. The SF-12 is a shortened version
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of the SF-36, which itself evolved from the Medical Outcomes Study. In other words, the SF-12
was developed as a short alternative form of the SF-36 and was created to reduce the burden of

response.

The SF-12 is a subset of 12 items covering the same eight health outcome domains of the SF-36
Health Survey (SF-36) (Ware & Sherbourne, 1992; Ware et al., 1993). This includes limitations
in physical activities because of health problems (physical functioning), limitations in usual role
activities because of physical health problems (role-physical), bodily pain, general health
perceptions, vitality (energy and fatigue), social functioning, limitations in usual role activities
because of emotional problems (role-emotional), and general mental health (psychological
distress and well-being).

SF-12 physical health is a continuous variable scored using norm-based methods. SF-12 physical
health scores range from 0 to 100, with higher scores indicating better physical health conditions,
while the reverse is true for lower scores (Ware et al., 1995). In general, the SF-12 provides
norm-referenced scores. Norm-based scoring linearly transforms scales and summary measures
so that they have a mean of 50 and a standard deviation of 10. Because each scale has a standard
deviation level of 10, it is easier to see exactly how much below or above the general population
mean scores are in standard deviation units, and the health domain scale and summary

measurement point comparisons can be made directly (Turner-Bowker and Hogue, 2014).

Annual income after tax is the main independent variable used in the analysis. Income after tax
is a continuous variable. As stated above, an annual income level above zero NOK was chosen

because the purpose of the study was to examine people with a certain income level.

Education is another variable used in the analysis. Education level is an ordinal categorical
variable with eight categories (0 = no education and preschool education, 1 = primary education,
2 = junior education, 3 = upper secondary, basic education, 4 = upper secondary, final education,
5 = postsecondary education, 6 = university and college education, lower level, 7 = university
and college education, higher level, and 8 = PhD). | believe that education is classified in detail
in the existing dataset, and | decided to re-categorize it to make it more general and simplify the
analysis. Therefore, to simplify the analysis, | coded education into three new categories:
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1=primary (lower) education level, 2=secondary (middle) education level and 3=tertiary (higher)
education level. The primary (lower) education level includes no education and preschool
education, primary education, and junior education. The secondary (middle) education level
includes upper secondary basic education, upper secondary final education, and postsecondary
education. The tertiary (higher) education level includes university and college education lower
level, university and college education higher level, and PhD. Again, education is not a metric
variable, so | cannot include it in the regression equation. Therefore, | need to create dummy
variables for education. Thus, | created a dummy variable for education (O=low and 1=high) for
the regression analysis. Low education includes both primary and secondary levels of education,

while high education includes higher levels of education in the former category.

Age is another independent variable used in the analysis. Age is a continuous variable. The study
used adult respondents whose ages ranged from 40-67 in 2002. As mentioned earlier, the upper

age limit was chosen because the normal retirement age in Norway is 67.

Gender is another independent variable used in the analysis. In the data, gender is recorded as a
nominal dichotomous categorical variable (1 = male and 2 = female). Because gender is not a
numerical variable, it cannot be included in the regression equation. Therefore, | created a gender

dummy variable (male is coded 0 and female is coded 1) for the regression analysis.

3.4. Method of data analysis

Before analysing the date, a data inspection was done to check whether the data distribution of
the dependent variable was normal or not. Histogram, skewness and kurtosis were used for this
purpose. Although there are significant values outside the normal curve, the skewness and

kurtosis values indicated that the distribution of the data is within the normal range.

Univariate, bivariate and multivariate regression analyses were performed using descriptive and
inferential statistical techniques to analysis the data. Univariate analyses were performed to
obtain basic information about the variables in the dataset. Univariate analyses were performed
using descriptive statistics. Descriptive statistics used for the univariate analyses include range,

standard deviation, mean, median, mode, and frequencies.

10



o"’\'o‘*“»
Bivariate correlation analysis was performed to measure the strength of the linear relationship
between the dependent and independent variables and to compute their association. Pearson’s
correlation was used to measure the linear relationship between two continuous and
continuous/categorical variables, while Spearman’s correlation was used to measure the linear
relationship between two categorical variables. When determining the correlation between the
dependent and independent variables, the strength of the association was determined by p-values,
while the correlation coefficient (r) values were used to measure the strength and direction of the

linear relationship between two variables.

With this in mind, the study expanded the bivariate associations of each independent variable
with the dependent variable, such as SF-12 physical health by income, SF-12 physical health by
education level, SF-12 physical health by age, and SF-12 physical health by gender.

This study extended the analysis beyond bivariate and performed a stepwise multivariate linear
regression analysis. Multiple linear regression analysis was performed to investigate the
relationship between the dependent and independent variables and to model the relationship
between these variables. Therefore, four models were developed for the regression analysis with
the SF-12 physical health as outcome variable controlling for income (Model 1); income and
education (Model 2); income, education and age (Model 3); and income, education, age and
gender (Model 4) to make predictions about what the dependent variable will do based on the

scores of the independent variables. The model is represented by the following equation:
y=Lo+f1Xit+f2Xi2+...+fpXip+e

Where, for i=n observations:

y = dependent variable, that is, SF-12 physical health

xi = explanatory variables such as income after tax, education level, age and gender.

By = y-intercept (constant term), that is, the value of SF-12 physical health where the values of
income after tax, education level, age and gender and the error term are zero.

Bp = slopes or coefficients for each explanatory variable such as income after tax, education
level, age and gender.

e=the model’s error term (also known as the residuals)

11
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| used the program SPSS 27 - Statistical Package for Social Sciences to analyse the statistical

data. The analysis was run stepwise to see the change in health in each model. Using SPSS, |

calculated the coefficient of determination R? to estimate what percentage of the total variance in

SF-12 physical health is explained stepwise by income, education, age, and gender. In other

words, the adjusted R-squared was used to measure how much of the variance in health is

accounted for by income alone in Model 1; by income and education in Model 2; by income,

education and age in Model 3; and by income, education, age and gender in Model 4. Then, I

report p-values to measure the significance of the associations, unstandardized beta coefficients

(B) to estimate the effect of each unit of the independent variable on the dependent variable, and

standardized beta coefficients (Beta) to measure the strength of the associations between the

dependent and independent variables.

4. Results

4.1. Univariate Analysis

Univariate analysis was performed to examine each variable independently. It sought to look at

the central tendency and dispersion of values, as well as the response patters of each variable.

Table 1 describes the characteristics of the data set, summarizing the data samples by gender,

age, marital status, educational level, income after tax, and SF-12 physical health.

Table 1. Descriptive Statistics

Variables Categories SD Range Mean Median Mode Freq. %
Physical health 10.77  54.33 48.15 53.13 56.58 4183 100
Income after tax 90149 396000 230514 210000 200000 4183 100
Education Level 0.71 2 2.1 2 2 4183 100
Primary 951 22.7
Secondary 2036 48.7
Tertiary 1196 28.6
Age 7.40 27 53.1 53 50 4183 100
Gender 0.5 1 15 2 2 4183 100
Male 2031 48.6
Female 2152 51.4

As shown in Table 1, a total of 4183 samples were selected for the study. The respondents were

both men and women. There were slightly more women (51.4%) than men (48.6%). The age of

12
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the respondents ranged from 40 to 67 years. The mean, median and mode are used to describe
the centrality of the respondents' ages. The average age of the respondents was 53 years. The
median age was 53 years, which is the middle score of the adult respondents after it has been
arranged in order of magnitude. Fifty years old was the most frequently recorded age in the

sampled population, as the mode value was found to be 50.

With regard to education, frequencies are used to define the description. The samples were
described according to their educational level. Of all respondents, 48.7% (2036) had secondary
(middle) education, 22.7% (951) had primary (lower) education and 28.6% (1196) had tertiary
(higher) education.

As far as annual income after tax is concerned, mean, median and mode can be used to describe
the centrality of respondents’ income. The average income was NOK 230514.00, the middle
income was NOK 210000.00, and the most frequently recorded income was NOK 200000.00.
The dispersion of respondents' incomes is estimated using the range and standard deviation.
Thus, the range was found to be NOK 396000 while that of the standard deviations was 90149.

With respect to centrality of respondents’ SF-12 physical health, the mean can be used to
quantitatively describe the SF-12 physical health score. The mean SF-12 physical health score
was calculated to be 48.15, which is closer to the standardized SF-12 physical health mean.
According to Ware et al. (1995), SF-12 physical health has a mean value of 50, which is an
average physical health status. With regards to dispersion of respondents’ SF-12 physical health,
the standard deviation can be used to show how it is dispersed in relation to the mean. The

standard deviation of the SF-12 physical health score was calculated to be 10.77.

4.2. Bivariate Analysis

This section presents the results of the bivariate correlation analysis of the dependent and
independent variables. When dealing with correlation, it was important to take two steps. First,
the strength of the significant association between the dependent and independent variables was
determined. The strength of the significant associations between dependent and independent
variables is determined by p-values. As shown in Table 2, the calculated p-value was found to be

< 0.001 for all variables.

13
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Second, the correlation coefficient was calculated to measure the strength and direction of the
relationship between the dependent and independent variables. In this analysis, the dependent
variable (SF-12 physical health) was correlated with each independent variable. As shown in
Table 2, a weak positive correlation coefficient of r = 0.17 emerged for the relationship between
income after tax and SF-12 physical health. The correlation between education level and SF-12
physical health appeared to be 0.20. The correlation between age and SF-12 physical health was
found to be -0.18. And the correlation coefficient between SF-12 physical and gender was
calculated as -0.10. Generally, a p-value less than or equal to 0.05 indicates a significant
association between variables.
Table 2. Associations of dependent variable with independent variables

SF-12 physical health

Income after tax Pearson Correlation A7**
Sig. (2-tailed) .000
N 4183
Education Pearson Correlation 20%*
Sig. (2-tailed) .000
N 4183
Age Spearman’s rho -.18**
Sig. (2-tailed) .000
N 4183
Gender Spearman’s rho -10**
Sig. (2-tailed) .000
N 4183

**Correlation is significant at the 0.01 level (2-tailed).

4.3. Multivariate Regression Analysis

This section presents the results of the multiple linear regression analysis. Four models were
developed for the regression analysis with the SF-12 physical health outcome variable. In doing
s0, the coefficient of determination R? was calculated to measure what percentage of the total
variance in SF-12 physical health was explained by the independent variables in each of the four
models. P-values were determined to measure the strength of the significant association between
the dependent and independent variables. Unstandardized beta coefficients (B) were determined
to estimate the effect of each unit of the independent variable on the dependent variable, and
standardized beta coefficients (Beta) were calculated to measure the strength of the associations

between the dependent and independent variables. Table 3 shows the results of the four models.
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Model 1 represents a linear regression analysis of the SF-12 physical health controlling for
income. As shown in Table 3, I found the adjusted RZ value for Model 1 to be 0.029. The
unstandardized coefficients (B) and standardized coefficients (Beta) of income were 0.00 and

0.17, respectively, with a p-value of 0.001.

Model 2 represents a linear regression analysis of the SF-12 physical health controlling for
income and education. As shown in Table 3, the adjusted R? value for Model 2 was found to be
0.060. The unstandardized coefficients (B) and standardized coefficients (Beta) of income were
0.00 and 0.13, respectively, and the p-value was set at <0.001. Similarly, the unstandardized
coefficient (B) and standardized coefficient (Beta) values for education were 3.58 and 0.15,

respectively, and the p-value was <0.001.

Model 3 represents a linear regression analysis for the SF-12 physical health controlling for
income, education, and age. As shown in Table 3, the adjusted R? value for Model 3 was
calculated to be 0.086. The unstandardized coefficients (B) and standardized coefficients (Beta)
of income were 0.00 and 0.12, respectively, while the p-value was <0.001. The unstandardized
coefficient (B) and standardized coefficient (Beta) values for education were 3.65 and 0.14,
respectively, and the p-value was <0.001. Likewise, the unstandardized coefficient (B) and
standardized coefficient (Beta) values for age were -.23 and -0.16, respectively, with a p-value
defined to be <0.001.

Table 3. Linear regression for health; regression on income, age, and level of education

Coefficients ?

M, M, M; M,
B Beta p B Beta p B Beta p B Beta o]
Income 0.00 0.17 <0.01 0.00 0.13 <0.01 0.00 0.12 <0.01 0.00 0.10 <0.01
Education 3.58 0.15 <0.01 3.65 0.14 <0.01 3.52 0.15 <0.01
Age -.23 -.16 <0.01 -.23 -.16 <0.01
Gender -1.74 -.08 <0.01
(Constant) 45.83 45.27 57.53 60.57
R? 0.029 0.060 0.086 0.092

a. Dependent Variable: SF-12 physical health
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Model four represents a linear regression analysis of the SF-12 physical health controlling for
income, education, age, and gender. As shown in Table 3, the adjusted R2? value for Model 4
appeared to be 0.092. The unstandardized coefficients (B) and standardized coefficients (Beta) of
income were 0.00 and 0.10, respectively, with a p-value of <0.001. The unstandardized
coefficient (B) and standardized coefficient (Beta) values for education were 3.52 and 0.15,
respectively, while the p-value was <0.001. The unstandardized coefficient (B) and standardized
coefficient (Beta) values for age were -1.23 and -0.16, respectively, while the p-value was found
to be <0.001. Finally, the unstandardized coefficient (B) and standardized coefficient (Beta)
values for gender were calculated to be -1.74 and -0.08, respectively, with a p-value determined
to be <0.001.

5. Discussion

The current study posed a hypothesis that the health status of individuals significantly differs
with income level. In analysing the association between income and SF-12 physical health, |
found a significant association between income and health. Thus, the null hypothesis is rejected,
while the alternative hypothesis is accepted. That is, income is a statistically significant predictor
of health. This finding supports the idea of Preston (1975), which states that the relationship

between health and income is positive.

Looking at the correlation coefficient between income and health, the study found that income
and health are positively correlated. A higher income level increases the chances of having better
health status. That is, the higher the income, the more it enables the consumption of health-
enhancing goods and services. Accordingly, decreasing income tends to lower health status,

particularly for those whose level of income is in the lower part of the income hierarchy.

However, | noted that the correlation coefficient between income and health is weak. It is found
that a unit increase in income results in approximately 0.001 units of extra scores of health status.
Additionally, I found that income uniquely accounted for a fairly low amount of the variance in
health, accounting for only 2.9% of the total variance in health. | therefore conclude that there

was a weak linear relationship between income and health among Norwegian adults in 2002,
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Turning now to education, | found a statistically significant association between education level
and health status. An increase in the level of education demonstrated increased scores of better
health status. Thus, the alternative hypothesis is accepted. However, | found a weak positive
correlation. More statistically, the results showed that when the education level increased by one
unit, the health status increased by 3.58 units and vice versa. The reason for such a relationship,
as argued by Zajacov and Lawrence (2018), is that better education can lead to better incomes,
healthier lifestyles, health-related knowledge and skills, all of which can help to improve health.
This idea is actually related to my finding from the multiple linear regression analysis that
education level contributed the most to the variation in health (3.1%), as shown by the increase
in R? from 2.9% in Model 1 to 6.0% in Model 2.

Regarding age, age is found to be a statistically significant predictor of health. As a result, the
alternative hypothesis is accepted. This means that better health scores are observed in younger
adults, while poorer health scores are observed in older adults. Therefore, the probability of
better health decreases as the adult age increases. Sherbourne et al. argued that this could be due
to biological factors. This means that the elderly may be exposed to various molecular and
cellular damages over time due to various socio-metabolic causes, resulting in poorer health
status scores compared to younger people (Sherbourne et al., 1999). | also noticed that there is a
weak negative correlation between age and health. Statistically, it can be said that as the age of
individuals increases by one unit, the state of health deteriorates by 0.23 units. Therefore, age
was found to be a very weak predictor of health. According to the multiple linear regression
analysis, age in the interaction model explains some of the variation in health (2.6%). This is
shown by the increase in R? from 6.0% in Model 2 to 8.6% in Model 3.

With regard to gender, | found a statistically significant association with health. Adult men were
found to have better health scores compared to poorer health scores for adult women. Therefore,
the alternative hypothesis is accepted. However, in my analysis, | found a very weak negative
correlation between gender and health. Additionally, gender in the regression model was found
to supply a very small (0.6%) contribution to health variability.

Summing up, the multivariate regression analysis yielded four models worthy of reporting. Each
pattern reveals new information as variables are added. Four independent variables, including

income after tax, age, gender, and education level, remained statistically significant but were
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weak predictors of health. Income and education level are positive predictors, while age and
gender are negative predictors. Regression results showed that all four models were statistically
significant predictors of health. Moreover, the first model explained only 2.9% of the total
variation in health status, while the second model explained 6.0%, the third explained 8.6%, and
the fourth model explained 9.2%. From this it can be concluded that among the socioeconomic
status variables income and education accounted for two-thirds of (most) the variation in health
outcomes, while age and gender accounted for the remaining one-third. However, contrary to
hypothesis, income was not the strongest predictor in the multiple regression analysis. In
contrast, it is known that education had the strongest effect on variability in health. Thus, the

fifth alternative hypothesis is directly rejected.

Finally, despite extensive prior research showing a moderate to strong positive relationship
between health and income, my results for this relationship were quite weak. Of course, low
values still provide information that both are related and that income can contribute to the
variability in health, to some extent. The low values are not surprising because Norway is a
welfare state. Therefore, | argue that the low values can be due to Norway systematically
regulating the negative effects of income inequality through its institutional mechanism, a
generous welfare system. However, the results still suggest that welfare states such as Norway

may not be able to avoid the detrimental health effects of income on health in absolute terms.

To close, this study provided interesting and important findings that add to the literature. To
name just a few, this study introduced a new universally standardized health outcome measure to
examine the relationship between income and health. In addition, this study quantitatively

examined the overall and individual impact of socioeconomic status variables on health status.

However, despite the important findings from this study, the study is not without limitations.
First, because the study was designed to estimate the impact of income differences on health
status and the associations between them, it did not see a cause-and-effect relationship between
income and health. Second, because | used data from a cross-sectional survey to examine the
relationship between income and health among Norwegian adults, the results of this study cannot
reflect the behaviour of the relationship over time. Third, it was interesting to study the adult
working-age population, and the possible limited age of the sample was 67 years. Therefore, the

results cannot represent the entire Norwegian adult population, especially the elderly.
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6. Conclusions and Suggestions

This study examines the relationship between health and income among Norwegian adults aged
40-67. The results showed that there was a significant and direct association between adult
income levels and health status. Higher income is associated with better health, while lower
income is associated with poorer health. That is, the correlation between income and health is
found to be positive. However, their correlation is weak. In addition, I found that income had
little effect on the variability of health. Income was found to explain only 2.9% of the variation
in health status.

The results show that there is a direct and significant relationship between education level and
health status. A higher level of education is associated with better health, and a lower level of
education is associated with poorer health. However, | found a weak positive correlation between
education level and health status. Likewise, the results show that there is a direct and significant
relationship between age and health. Poorer health is associated with older adults and vice versa
with younger adults. However, there is a weak positive correlation between age and health status.
On the other hand, gender and health status are inversely related. Adult men were more likely to
report being in better health than adult women. However, gender is known to have a very weak

negative correlation with health.

The results of the regression analysis showed that income, education, age and gender had little
influence on the health status of adults. All of these socioeconomic status variables together
explain less than 10% of the variation in health. Of these socioeconomic variables, income and
education account for two-thirds of (most) the variability in health outcomes, while age and
gender account for the remaining one-third. Also, contrary to the assumption, income was not
found to be the strongest predictor in the interactive regression analysis. My comparison showed

that education was the biggest predictor of variation in health status.

Suggestion for policy practice: | think these results are interesting because, as a welfare state,
Norway has institutional mechanisms to redistribute social needs. However, the results indicate
that strategic and pragmatic measures must continue to be taken to address health inequalities in

a sustainable manner. A more targeted redistribution of social benefits, such as income, with
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special attention to low-income people, women, less educated and the elderly, is therefore

recommended to improve health equality among adults.

Suggestion for future research: there is dearth of empirical research on the moderating effect of
welfare systems on income-health relationships, especially among the adult population. With this
| suggest that a focus of future research can be to question the moderating effects of welfare

systems on the relationship between income and health.

References

Adeline and Delattre (2017). Some microeconometric evidence on the relationship between
health and income. Health Economics Review 7:27. https://d0i10.1186/s13561-017-0163-5

Akhtar, S., Saikia, N., Muhammad, T. (2023). Self-rated health among older adults in India:
Gender specific findings from National Sample Survey. PLoS ONE, 18(4): e0284321.
https://doi.org/10.1371/journal.pone.0284321

Benzeval, M., Judge, K., and Shouls, S. (2001). Understanding the Relationship between
Income and Health: How Much Can be Gleaned from Cross-sectional Data? Social Policy &
Administration, 35 (4): 376-396.

Bottorff, J.L., Oliffe, J.L.,Robinson, C.A. et al.(2011). Gender relations and health research: a
review of current practices. In.J.Equity Health, 10 (60). https://doi.org/10.1186/1475-9276-10-60

Blackburn, C. (1994). Low income, inequality and health promotion. Nursing Times 90:42-43

Chang, S. and Gao, B. (2021). A Fresh Evidence of Income Inequality and Health Outcomes
Asymmetric Linkages in Emerging Asian Economies. Front. Public Health 9: 791960.
https://doi:10.3389/fpubh.2021.791960

Chandola, T (1998). Social inequality in coronary heart disease: a comparison of occupational

classifications. Social Science & Medicine 47:525-33.

20



o
S
o° 4“)

Cohen S, Line S, Manuck SB, Rabin BS, Heise ER, Kaplan JR (1997). Chronic social stress,
social status, and susceptibility to upper respiratory infections in nonhuman primates. Psychosom
Med, 59(3):213-21.

Deaton, A. (2003): Health, Inequality, and Economic Development, Journal of Economic
Literature, vol. XLI: 113-158.

Elstad, J., Dahl, E., and Hofoss, D. (2006). Associations between relative income and mortality
in Norway: a register-based study. European Journal of Public Health, 16 (6): 640-644.
https://doi.org/10.1093/eurpub/ckl018

Ettner SL (19960. New evidence on the relationship between income and health. J Health Econ.
15(1):67-85.

Fiscella K, Franks P (2000). Individual income, income inequality, health, and mortality: what
are the relationships? Health Serv Res. 35:307-18

Freeman A., Stefanos T., Ai K., Somnath Ch. , Matilde L. , Jose L., Beata T., Seppo K.,
Christine R. and Josep M. (2016). The role of socio-economic status in depression: results from
the COURAGE (aging survey in Europe). BMC Public Health, 16:1098.
https://doi:10.1186/s12889-016-3638-0

Fuchs, V. (1974). Some economic aspects of mortality in developing countries. In The

economics of health and medical care, edited by M. Perlaman, 174-93. New York: John Wiley.

Golberstein E. (2015). The effects of income on mental health: evidence from the social security
notch. J Ment Health Policy Econ;18(1):27-37.

Hansen, A., Halvorsen, P., Ringberg, U., Farde, O. (2012). Socio-economic inequalities in health
care utilisation in Norway: a population based cross-sectional survey. BMC Health Services
Research, 12,336. http://www.biomedcentral.com/1472-6963/12/336

Hildebrand V, Van Kerm P (2009). Income inequality and self-rated health status: evidence from

the European Community Household Panel. Demography 46(4):805-25.

21



o
N
Katikireddi SV (2019). Modelling policies to address health inequalities. The Lancet Public

health; 4(10):e487-€8.

Kawachi, I. and B.P. Kennedy (1997). Health and Social Cohesion: Why Care About Income
Inequality?" British Medical Journal 314:1037-40.

Kawachi, 1., B.P. Kennedy, K. Lochner, and D. Prothrow-Stith (1997). Social Capital, Income
Inequality, and Mortality." American Journal of Public Health 87:1491-98

Kinge, J., Modalsli, J., @verland, S., Gjessing, K., Tollanes, M., Knudsen, A., Skirbekk, V.,
Haberg, S., and Vollset, S. (2019). Association of Household Income With Life Expectancy and
Cause-Specific  Mortality in  Norway, 2005-2015. JAMA, 321 (19):1916-1925.
https://doi:10.1001/jama.2019.4329

Koipysheva, E.A (2018). Physical Health (Definition, Semantic Content, Study Prospects). The
European  Proceedings of Social & Behavioural Sciences. ISSN: 2357-1330.
https://dx.doi.org/10.15405/epsbs.2018.12.73

Kuh, D. and Ben-Shlomo, Y. (eds) (1997) A life course approach to chronic disease
epidemiology. Oxford: Oxford University Press

Li H, and Zhu Y (2006). Income, income inequality and health: Evidence from china. J Comp
Econ. 34(4):668-93.

Link, B. G., and J. Phelan. (1995). Social conditions as fundamental causes of disease. Journal of
Health and Social Behavior 36:80-94. https://doi.org/10.1177/0022146510383498

Macinko, J., and B. Starfield (2001). The utility of social capital in studies on health
determinants. Milbank Quarterly 79:387-428

Mackenbach, Stirbu, I., Roskam, A.-J. R., Schaap, M. M., Menvielle, G., Leinsalu , M., & Kunst,
A. E. (2008). Socioeconomic inequalities in health in 22 European countries. N Engl J Med, 358
(23):2468-2481. https://doi:10.1056/NEJMsa0707519

22



o
S
o° 4“‘»

Mackenbach JP, Martikainen P, Looman CW, Dalstra JA, Kunst AE, Lahelma E, Group SW, et
al. (2005). The shape of the relationship between income and self-assessed health: an
international study. Int J Epidemiol. 2005; 34(2):286-93. https://doi.org/10.1093/ije/dyh338

Mackenbach, P., Bos, O. Andersen, M. Cardano, G. Costa, S. Harding, A. Reid, O. Hemstrém,
T. Valkonen and A. E. Kunst (2003): Widening socioeconomic inequalities in mortality in six

Western European countries, International Journal of Epidemiology, 32 (5):830-837.

Mackenbach, J.P., Kunst, A.E., Cavelaars, A.E., Groenhof, F., & Geurts, J.J. (1997).
Socioeconomic inequalities in morbidity and mortality in Western Europe. The EU Working
Group on Socioeconomic Inequalities in Health. Lancet, 349(9066):1655-1659.

Marmot, M. (2004): The Status Syndrome: How Social Standing Affects our Health and

Longevity, Times Books, New York.

Marmot M. and Wilkinson R.G. (2001). Psychosocial and material pathways in the relation
between income and health: a response to Lynch et al. British Medical Jour., 322 (7296):1233-6.

Markus, J. (2015). Does neighborhood deprivation cause poor health? Within-individual analysis

of movers in a prospective cohort study. J. Epidemiol. Community Health, 9:899-904.

Mellor JM, Milyo J. (2002). Income inequality and health status in the United States: evidence
from the current population survey. J Hum Resour., 37(3):510-39.

Neckerman, K.M. and F. Torche (2007). Inequality: Causes and Consequences. Annual Review
of Sociology, 33:335-57

Omran,A. (1971). The epidemiological transition:Atheory of the epidemiology of population
change. Milbank Memorial Fund Quarterly. Health and Society, 49:509-38.

Preston SH (1975). The changing relation between mortality and level of economic
development. Pop Stud., 29(2):231-48. https://doi:10.1080/00324728.1975.10410201

Rogers, G.B (1979). Income and Inequality as a Determinant of Mortality: an international cross-

sectional analysis. Popul.stud 33:343-51.

23



o
N
Sherbourne, CD., Keeler, E. and Unutzer, J (1999). Relationship between Age and Patients'

Current Health State Preferences. The Gerontologist, 39 (3):271-278.

Turner-Bowker, D., Hogue, S.J. (2014). Short Form 12 Health Survey (SF-12). In: Michalos,
A.C. (eds) Encyclopedia of Quality of Life and Well-Being Research. Springer, Dordrecht.
https://doi.org/10.1007/978-94-007-0753-5_2698

Van Doorslaer E, Koolman X, Jones AM (2004). Explaining income-related inequalities in
doctor utilisation in Europe. Health Econ.13(7): 629-47

Veenstra, M., Herlofson, K., Aartsen, M., Hansen, T., Hellevik, T., Henriksen, G., Lgset, G.K.,
and Vangen, H (2021). Cohort Profile: The Norwegian Life Course, Ageing and Generation
Study (NorLAG). International Journal of Epidemiology: 728-729.
https://doi:10.1093/ije/dyaa280

Wagstaff A, Van Doorslaer E, Watanabe N. (2003). On decomposing the causes of health sector
inequalities with an application to malnutrition inequalities in Vietnam. J Econometrics, 112
(1):207-23.

Ware J, Kosinski M, Keller, and S.D, Keller (1995). How to score the SF-12 Physical and
Mental Health Summary Scales. 2nd ed. Boston, MA: The Health Institute.

Ware, J. E., Jr., Snow, K. K., Kosinski, M., & Gandek, B. (1993). SF-36 health survey: Manual
and interpretation guide. Boston, MA: The Health Institute.

Ware, J. E., Jr., & Sherbourne, C. D. (1992). The MOS 36-item short-form health survey (SF-
36). 1. Conceptual framework and item selection. Medical Care, 30(6):473-483.

Warraich, H., and Califf, R. (2019). Differences in Health Outcomes between Men and Women:
Biological, Behavioral, and Societal Factors. Clinical Chemistry, 65(1); 19-23.
https://DOI:10.1373/clinchem.2018.287334

Wen, M., C.R. Browning, and K.A. Cagney (2003). Poverty, Affluence, and Income Inequality:
Neighborhood Economic Structure and Its Implications for Health. Social Science & Medicine,
57:843-60

Wilkinson, R.G (1996). Unhealthy Societies: The Afflictions of Inequality. London: Routledge

24



0
S
& %

World Health Organization, WHO (1946). The Constitution of the World Health Organization.
New York, 22 July 1946.

Zajacov, A. and Lawrence, EM (2018). The relationship between education and health: reducing
disparities through a contextual approach. Annual Review of Public Health, 39:273-289.
https://doi:10.1146/annurev-publhealth-031816-044628

25



Article:

Relationship between Income and Health among Norwegian Adults

Hailemariam Andarge®”

! Oslo Metropolitan University, Oslo, Norway
*Correspondence:

Hailemariam Andarge

Email: andargeha@gmail.com

Abstract

Objective: this article analyses the relationship between income and health among Norwegian
adults. Its main aim is to estimate the impact of income differences on health status and build a
better understanding of their relationship.

Methods: the study uses data from the Norwegian Life Course, Ageing and Generation Study
(NorLAG) conducted in 2002. Data were collected through computerized telephone interviews
(CATI) and self-administered postal questionnaires. A total of 4183 sampled respondents aged
40-67 were selected for the analysis using a multistage sampling technique. Univariate, bivariate,
and multivariate analyses were performed to analyse the relationship between income and health.
Both descriptive and inferential statistics were used to present the data.

Results: the results show that there is a statistically significant direct association between
income and health. Despite this, income has a weak positive correlation with health, and its
impact on variation in health is small. The results also show that differences in education, age,
and gender can contribute to variability in health. High education level is associated with better
health while the opposite is true for lower education level. Looking at age, older adults are
associated with poorer health, while the opposite is true for younger adults. In relation to gender,
adult men are associated with relatively better health than adult women. Education is weakly
positively correlated with health, while age and gender are weakly negatively correlated. A
regression analysis of the interaction of income, education, age and gender showed that they
have little influence on the variation in health status. All these socioeconomic status variables
together explain less than 10% of the variation in health status. Income and education account for
two-thirds (most) of the aggregate variation in health status, while age and gender account for the
rest. Income alone accounts for approximately 2.9% of the variation in health status.

Conclusions: income has a weak positive correlation with health and has little impact on
variability in health. Contrary to expectation, income was not found to be the strongest predictor
of health status. It is known that education had the strongest impact on variability in health.

Key words: Age, Adult, Education, Gender, Health, Income, Norway
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Introduction

Health is widely recognized as one of the basic human rights. In 1946, the World Health
Organization proposed good health and health equity among the people as a strategic goal for all
member states (WHO, 1946). Thus, the Norwegian government has always pursued strategic
health goals through the Universal Health and Social Insurance coverage system. This may, of
course, be because Norway's form of government is welfare, a generous system of social benefits
(Koipysheva, 2018). Therefore, Norway is considered one of the best countries to live in, with
high health indicators (Hansen et al., 2012).

Information obtained through scientific research is often considered the most important decision-
making tool for achieving strategic health goals and implementing health policy. Research
conducted to understand the factors affecting health is one of the most important in this regard.
Income, as an important indicator of socioeconomic factors, has received much research
attention because of its dominant role in influencing human health status (Preston, 1975;
Mackenbach et al, 1997; Li and Zhu, 2006).

Basically, three theoretical foundations can be used for examining the relationship between
income and health. These are the absolute income hypothesis, the relative income hypothesis and
the income inequality hypothesis. The absolute income hypothesis was formulated to show how
the absolute level of an individual’s income (income after tax) affects the individual’s health
(Preston, 1975). The relative income hypothesis shows how an individual's relative income
position in the income distribution hierarchy affects an individual's health status (Hildebrand and
Van Kerm, 2009). The hypothesis of income inequality states that the health status of an
individual is affected by the degree of income inequality in which they reside (Mellor and Milyo,
2002; Ettner SL, 1996; Wagstaff, 2003; VVan Doorslaer, 2004).

There are also empirical studies showing a relationship between income and health. Researchers
have shown a direct relationship between income and health using various measures of health
outcomes, such as self-reported health status, life expectancy, and mortality (Adeline and
Delattre, 2017; Fiscella and Franks, 2000). Thus, they show that higher income is associated with
better health, while lower income is associated with poorer health. They argue that this is
because income facilitates access to health services, better housing and sanitation, and adequate
nutrition, leading to improved health outcomes, or vice versa (Freeman et al., 2016; Marmot and
Wilkinson, 2001).

Nevertheless, most researchers to date have conducted studies at the population or community
level, and empirical studies on the relationship between income and health in the adult
population are limited. In addition, previous researchers have analysed the relationship between
income and health using various health outcomes, such as self-assessed health status reports, life
expectancy, and death rate. However, studies using norm-based standardized measures such as
the SF-12 of physical health, a multipurpose generic health-related outcome measure of physical
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function and overall health-related quality of life, are lacking (Ware et al., 1995). Furthermore, in
the Nordic welfare system, governments have the opportunity to redistribute income among the
population through large tax policies, influencing income impacts and ensuring equal access to
health services (Katikireddi, 2019). However, previous studies examining this association were
not typical or specific to Nordic welfare systems, nor have they focused on the adult age group of
the Norwegian population in question.

In addition, income interaction with other socioeconomic status variables such as education, age
and gender can influence health status. There are studies that show individual relationships
between health and these socioeconomic status variables. However, there is a lack of adequate
research on how income, interaction with these socioeconomic variables, affects health status in
target populations (Link and Phelan, 1995; and Bottorff, J.L., 2011).

In light of the above, this study sought to fill a research gap by examining the relationship
between income and health among Norwegian adults aged 40-67 using the NorLAG dataset. To
achieve this goal, | seek answers to the following research questions: Is there a relationship
between income and health status of Norwegian adults aged 40-67? Is there a relationship
between educational level, age and gender of Norwegian adults and their health status? Does
income inequality affect the health status of Norwegian adults aged 40-67? Do education, age
and gender differences affect the health status of Norwegian adults aged 40-67? How much does
income affect changes in health status alone and together with education, age and gender?

Literature Review
Empirical Literature

A growing number of studies are investigating the relationship between income and health.
Many of these studies support the hypothesis that income is strongly related to health (Adeline
and Delattre, 2017; Mackenbach et al., 1997; Marmotetal, 1991; Blackburn, 1994; Chandola,
1998; Preston, 1975; Rodgers, 1979).

During the middle of the 1970s, studies were performed by Fuchs (1974) and Preston (1976) to
understand whether the national economy could critically determine population health in
industrialized countries. The results of the study have shown that at a certain level of
socioeconomic development, additional increases in national income had little effect on
increasing national life expectancy (Macinko et al., 2001; Fuchs 1974; Preston 1976). Evidently,
the results of these studies were consistent with Omran’s epidemiological transition theory that
stated that as nations transform to higher levels of economic development, two things are likely
to happen. The first is that the cause of human deaths will shift from infectious to chronic, which
is called an epidemiological transition. The second is that life expectancy will increase, and the
burden of mortality will become significantly composed of old people rather than very young
people, which is said to be a demographic transition (Omran, 1971).
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Although the majority of early studies have shown the effect of income on population health
outcomes, it was in the late 1970s that studies began to be specific to publications that observed
the associations of income and health across various social and economic groups within and
across the country (Black et al. 1980). When Wilkson (1996) postulated the income inequality
hypothesis, the main determinant of differences in health outcomes among developed countries
is the magnitude of differences in the disparity between the incomes of the rich and the poor
within countries instead of differences in income levels. That is, better health status appears to be
positively correlated not only with higher levels of income but, in most cases, even more
strongly associated with the equitable distribution of income among the population in a country.

A study that aimed to understand the relationship between income and self-assessed health status
using a cross-sectional survey of the British population found that income is significantly
associated with health status and appears to be a better predictor of health status than other
socioeconomic measures, such as education or occupation (Benzeval et al., 2001).

A recent study of the relationship between income and health in seven European countries,
including Belgium, Denmark, England, Finland, France, the Netherlands and Norway, in males
and females aged 25 and over, found that people with high incomes are associated with better
self-assessed health status in all countries (Mackenbach et al., 2005).

Similarly, a more recent study that examined the health effects of income inequality in
developing Asian economies from 1991 to 2019 found that income inequality negatively affects
life expectancy. Higher income inequality has a negative effect on health, while less income
inequality has a positive effect on health (Chang and Gao, 2021).

Coming to the Norwegian case, a study of whether relative income was associated with
individual mortality in Norway between 1994 and 1999 found that low relative income increased
the risk of mortality for people with average or lower absolute income when relative income was
calculated based on average income in medium-sized or larger populated regions (Elsta et al.,
2006). Likewise, a comparative study of life expectancy differences between Norway and the
United States showed that Norway had significant and increasing differences in life expectancy
by income level between 2005 and 2015 compared to the United States, especially among the
lower and middle income groups (Kinge et al., 2019).

Finally, looking at how other socioeconomic status variables, in interaction with income, can
affect health status, a study of socioeconomic inequalities in health conducted in 22 European
countries found that those with lower education had higher mortality rates than those with higher
education (Mackenbach et al., 2008). It is argued that the higher the level of education, the
higher the chances of getting a high-paying job. Education thus generates income that improves
the health of its beneficiaries (Link and Phelan, 1995). Income differences between younger and
older adult age groups are also greater. This is because incomes may decrease for older
generations who may be less physically able to work (Link and Phelan, 1995). And research also
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shows that gender affects people's health. Although various findings showed that women lived
longer than men, some studies showed that women have poorer self-rated health response than
men. Thus, findings show conflicting results about gender differences in health (Bottorff, J.L.,
2011; Warraich and Califf, 2019; Akhtar et al., 2023).

Theoretical Foundation

Several studies have shown a relationship between income and health using different health
outcomes. These health outcomes may include, but are not limited to, self-reported health status,
life expectancy, and mortality. Using these health outcome measures, researchers predominantly
find a direct relationship between income and health. This means that higher incomes are
associated with better health (Adeline and Delattre, 2017; Fiscella and Franks, 2000; Benzeval et
al., 2001). Researchers argue that this is due to the fact that adequate income allows access to
health services, better housing and sanitation, and adequate nutrition, leading to better health
outcomes (Freeman et al., 2016; Marmot and Wilkinson, 2001).

Most studies have attempted to examine the relationship between income and health in three
different but related ways. In this way, three main hypotheses seem to have been developed to
examine the relationship between income and health. They are absolute income hypothesis, the
income inequality hypothesis, and the relative income hypothesis.

Absolute income hypothesis: the absolute income hypothesis was established to show how an
individual’s absolute level of income can impact his or her health. Preston (1975) argues that
there is a positive and concave association between absolute income (income after tax in a year)
and health. This hypothesis argues that higher incomes have better health outcomes, as they can
lend a hand to afford the means for purchasing goods and services that have a relationship with
health. However, according to this hypothesis, income inequality and relative income have no
direct impact on health. Likewise, Rodgers (1979) argued that the relationship between income
and health is concave, that is, each additional amount of an individual’s income improves an
individual’s health status, but by ever smaller amounts. In addition, authors such as Mackenbach
et al. (2005) and Carrieri and Jones (2017) also demonstrate a positive association as well as a
nonlinear relationship between income and health in their respective studies.

Income inequality hypothesis: the income inequality hypothesis claims that individual health
status is affected not only by its own level of income but also by the magnitude of income
inequality within the population in the area where they live (Mellor and Milyo, 2002; Ettner SL,
1996; Wagstaff, 2003; Van Doorslaer, 2004). Thus, the level of income inequality within the
population equivalently determines the health of both rich and poor individuals, which can be
considered a public bad, as income inequality within a population is a threat to the health status
of every individual (Adeline and Delattre, 20170).

Different authors have identified three potential pathways by which income inequality may affect
health status. The first is the structural pathways argument that states that high income inequality
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results in settlement isolation of the poor (low well-off), and residential segregation possibly
affects individual health (Wen, Browning, and Cagney, 2003). The second is based on the
argument that individual health is affected by social relations and social cohesion. This indicates
that income inequality affects health by diminishing social cohesion and deteriorating the
formation of social capital useful to health (Kawachi et al. 1997). The third argument is linked to
policy and strategic pathways that claim that income inequality could impact health status
because of the discrepancy between rich and poor individuals influencing the implementation of
certain health-related policies (Neckerman and Torche 2007).

Relative income hypothesis: the relative income hypothesis states that health is affected by not
only the absolute income level but also by the relative income ranking of individuals in the
income distribution hierarchy. Simply put, health deteriorates when income decreases relative to
others, and health improves when income increases relative to others. That means that relative
income directly affects health outcomes (Hildebrand and Van Kerm, 2009; Cohen, et al., 1997).
In this regard, studies show that the attitude of relative disadvantage, whether financial or non-
financial, can cause stress and depression in people, which directly or indirectly threatens their
health. In other words, relatively well-off people have the financial means to access goods and
services that help avoid health risks and vice versa (Markus, 2015; Li and Zhu, 2006).

To sum, while most previous literature points to income inequality and relative income as the
main causes of health inequality, my results suggest that absolute income may be a descriptor of
health, albeit weakly positively correlated. Thus, my research adds to the literature that argues
that absolute income is an important predictor of health.

Hypotheses

As stated in the theoretical framework section of this study, there are three main approaches for
studying the systemic relationship between income and health. These include the absolute
income hypothesis, the relative income hypothesis, and the income inequality hypothesis
(Markus, 2015; Wagstaff, 2003; Preston, 1975). However, due to the type of available data and
the research interest, my empirical study is based on the concept of the absolute income
hypothesis to answer the above research questions. Therefore, | formulate my first alternative
hypothesis as follows:

First Alternate Hypothesis (H;): the health status of the high income population is significantly
different from the health status of the low income population.

In addition, | hypothesize that the relationship between income and health should be further
developed, taking into account the influence of other socio-economic variables. In other words,
other important socioeconomic status variables such as education, age and gender, may also
significantly influence the relationship. However, | believe that income can play a greater role in
explaining the relationship when interact with other socioeconomic status variables. Therefore, |
formulate the remaining four alternative hypotheses as follows:
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Second Alternate Hypothesis (Hy): the health status of the population with high education level
is significantly different from the health status of the population with low education level.

Third Alternate Hypothesis (H3): the health status of the older adult population is significantly
different from the health status of the younger adult population.

Fourth Alternate Hypothesis (Hy): the health status of the female population is significantly
different from the health status of the male population.

Fifth Alternate Hypothesis (Hs): comparing the combined interactive effects of income, age,
gender, and education, income is the strongest predictor of variations in health status.

Data and Methods
Data Source and Sample Selection

| used data from the Norwegian Life Course, Ageing and Generation Study (NorLAG) to
examine the relationship between income and health status among Norwegian adults aged 40-67.
NorLAG is administered by the Norwegian Institute for Social Research (NOVA). Statistics
Norway, the National Statistical Institute of Norway, in collaboration with NOVA, was
responsible for sampling and data collection (Veenstra et al., 2021). Therefore, this article-based
thesis has been prepared in accordance with Statistics Norway's rules on the use of statistical
results and analyses, including in research.

Three waves of the NorLAG survey have been conducted so far (2002, 2007, and 2017) using
computer-assisted telephone interviews (CATI) and self-administered postal questionnaires
linked to national registry data. | use data from the first wave conducted in 2002. The sampled
respondents were 40 to 80 years old and lived in 24 municipalities and six townships across
Norway (Veenstra et al., 2021). The full sample of the first wave includes 9057 respondents, for
a response rate of 78%.

However, for analysis, | identified a subsample of 4222 individuals (n=4222), which consists of
respondents aged 40-67 in 2002 whose annual income was above zero Norwegian Krone (NOK).
The upper age limit was chosen because the normal retirement age in Norway is 67. An income
level above zero NOK was chosen because my aim was to study people with a certain income
level.

In addition, missing values, such as values for missing respondents, as well as negative values,
such as negative income values, were excluded before other statistical operations. | noticed that a
total of 39 missing values were recorded. Then, | excluded respondents with missing values for
all variables included in the analysis. Therefore, in the end, | am ultimately left with a subsample
of 4183 individuals in the analysis.



o
S
o° 4“‘»

Dependent and Independent Variables

Five variables were used in the study to conduct the analysis. The variables used in the study are
SF-12 norm-based standardized physical health (hereinafter referred to as SF-12 physical health),
income after tax, education, age, and gender. | have divided these variables into two broad
groups: dependent and independent variables. The SF-12 physical health is the dependent
variable, while income after tax, education, age, and gender are the independent variables.

SF-12 physical health is a standardized norm-referenced measure of health outcome on
individual’s life. It is often used as a measure of quality of life. The SF-12 is a shortened version
of the SF-36, which itself evolved from the Medical Outcomes Study. In other words, the SF-12
was developed as a short alternative form of the SF-36 and was created to reduce the burden of
response.

The SF-12 is a subset of 12 items covering the same eight health outcome domains of the SF-36
Health Survey (SF-36) (Ware & Sherbourne, 1992; Ware et al., 1993). This includes limitations
in physical activities because of health problems (physical functioning), limitations in usual role
activities because of physical health problems (role-physical), bodily pain, general health
perceptions, vitality (energy and fatigue), social functioning, limitations in usual role activities
because of emotional problems (role-emotional), and general mental health (psychological
distress and well-being).

SF-12 physical health is a continuous variable scored using norm-based methods. SF-12 physical
health scores range from 0 to 100, with higher scores indicating better physical health conditions,
while the reverse is true for lower scores (Ware et al., 1995). In general, the SF-12 provides
norm-referenced scores. Norm-based scoring linearly transforms scales and summary measures
so that they have a mean of 50 and a standard deviation of 10. Because each scale has a standard
deviation level of 10, it is easier to see exactly how much below or above the general population
mean scores are in standard deviation units, and the health domain scale and summary
measurement point comparisons can be made directly (Turner-Bowker and Hogue, 2014).

Annual income after tax is the main independent variable used in the analysis. Income after tax
is a continuous variable. As stated above, an annual income level above zero NOK was chosen
because the purpose of the study was to examine people with a certain income level.

Education is another variable used in the analysis. Education level is an ordinal categorical
variable with eight categories (0 = no education and preschool education, 1 = primary education,
2 = junior education, 3 = upper secondary, basic education, 4 = upper secondary, final education,
5 = postsecondary education, 6 = university and college education, lower level, 7 = university
and college education, higher level, and 8 = PhD). | believe that education is classified in detail
in the existing dataset, and | decided to re-categorize it to make it more general and simplify the
analysis. Therefore, to simplify the analysis, | coded education into three new categories:
1=primary (lower) education level, 2=secondary (middle) education level and 3=tertiary (higher)
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education level. The primary (lower) education level includes no education and preschool
education, primary education, and junior education. The secondary (middle) education level
includes upper secondary basic education, upper secondary final education, and postsecondary
education. The tertiary (higher) education level includes university and college education lower
level, university and college education higher level, and PhD. Again, education is not a metric
variable, so | cannot include it in the regression equation. Therefore, | need to create dummy
variables for education. Thus, | created a dummy variable for education (O=low and 1=high) for
the regression analysis. Low education includes both primary and secondary levels of education,
while high education includes higher levels of education in the former category.

Age is another independent variable used in the analysis. Age is a continuous variable. The study
used adult respondents whose ages ranged from 40-67 in 2002. As mentioned earlier, the upper
age limit was chosen because the normal retirement age in Norway is 67.

Gender is another independent variable used in the analysis. In the data, gender is recorded as a
nominal dichotomous categorical variable (1 = male and 2 = female). Because gender is not a
numerical variable, it cannot be included in the regression equation. Therefore, | created a gender
dummy variable (male is coded 0 and female is coded 1) for the regression analysis.

Method of data analysis

Before analysing the date, a data inspection was done to check whether the data distribution of
the dependent variable was normal or not. Histogram, skewness and kurtosis were used for this
purpose. Although there are significant values outside the normal curve, the skewness and
kurtosis values indicated that the distribution of the data is within the normal range.

Univariate, bivariate and multivariate regression analyses were performed using descriptive and
inferential statistical techniques to analysis the data. Univariate analyses were performed to
obtain basic information about the variables in the dataset. Univariate analyses were performed
using descriptive statistics. Descriptive statistics used for the univariate analyses include range,
standard deviation, mean, median, mode, and frequencies.

Bivariate correlation analysis was performed to measure the strength of the linear relationship
between the dependent and independent variables and to compute their association. Pearson’s
correlation was used to measure the linear relationship between two continuous and
continuous/categorical variables, while Spearman’s correlation was used to measure the linear
relationship between two categorical variables. When determining the correlation between the
dependent and independent variables, the strength of the association was determined by p-values,
while the correlation coefficient (r) values were used to measure the strength and direction of the
linear relationship between two variables.
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With this in mind, the study expanded the bivariate associations of each independent variable
with the dependent variable, such as SF-12 physical health by income, SF-12 physical health by
education level, SF-12 physical health by age, and SF-12 physical health by gender.

This study extended the analysis beyond bivariate and performed a stepwise multivariate linear
regression analysis. Multiple linear regression analysis was performed to investigate the
relationship between the dependent and independent variables and to model the relationship
between these variables. Therefore, four models were developed for the regression analysis with
the SF-12 physical health as outcome variable controlling for income (Model 1); income and
education (Model 2); income, education and age (Model 3); and income, education, age and
gender (Model 4) to make predictions about what the dependent variable will do based on the
scores of the independent variables. The model is represented by the following equation:

y=P0+P1xi1+P2x12+...+fpxip+e
Where, for i=n observations:
y = dependent variable, that is, SF-12 physical health
xi = explanatory variables such as income after tax, education level, age and gender.

B0 = y-intercept (constant term), that is, the value of SF-12 physical health where the values of
income after tax, education level, age and gender and the error term are zero.

Bp = slopes or coefficients for each explanatory variable such as income after tax, education
level, age and gender.

e=the model’s error term (also known as the residuals)

| used the program SPSS 27 - Statistical Package for Social Sciences to analyse the statistical
data. The analysis was run stepwise to see the change in health in each model. Using SPSS, |
calculated the coefficient of determination R2 to estimate what percentage of the total variance in
SF-12 physical health is explained stepwise by income, education, age, and gender. In other
words, the adjusted R-squared was used to measure how much of the variance in health is
accounted for by income alone in Model 1; by income and education in Model 2; by income,
education and age in Model 3; and by income, education, age and gender in Model 4. Then, |
report p-values to measure the significance of the associations, unstandardized beta coefficients
(B) to estimate the effect of each unit of the independent variable on the dependent variable, and
standardized beta coefficients (Beta) to measure the strength of the associations between the
dependent and independent variables.
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Results

Univariate Analysis

Univariate analysis was performed to examine each variable independently. It sought to look at
the central tendency and dispersion of values, as well as the response patters of each variable.
Table 1 describes the characteristics of the data set, summarizing the data samples by gender,
age, marital status, educational level, income after tax, and SF-12 physical health.

As shown in Table 1, a total of 4183 samples were selected for the study. The respondents were
both men and women. There were slightly more women (51.4%) than men (48.6%). The age of
the respondents ranged from 40 to 67 years. The mean, median and mode are used to describe
the centrality of the respondents' ages. The average age of the respondents was 53 years. The
median age was 53 years, which is the middle score of the adult respondents after it has been
arranged in order of magnitude. Fifty years old was the most frequently recorded age in the
sampled population, as the mode value was found to be 50.

Table 1. Descriptive Statistics

Variables Categories SD Range Mean Median Mode Freq. %
Physical health 10.77  54.33 48.15 53.13 56.58 4183 100
Income after tax 90149 396000 230514 210000 200000 4183 100
Education Level 0.71 2 21 2 2 4183 100
Primary 951 22.7
Secondary 2036 48.7
Tertiary 1196 28.6
Age 7.40 27 53.1 53 50 4183 100
Gender 0.5 1 15 2 2 4183 100
Male 2031 48.6
Female 2152 51.4

With regard to education, frequencies are used to define the description. The samples were
described according to their educational level. Of all respondents, 48.7% (2036) had secondary
(middle) education, 22.7% (951) had primary (lower) education and 28.6% (1196) had tertiary
(higher) education.

As far as annual income after tax is concerned, mean, median and mode can be used to describe
the centrality of respondents’ income. The average income was NOK 230514.00, the middle
income was NOK 210000.00, and the most frequently recorded income was NOK 200000.00.
The dispersion of respondents' incomes is estimated using the range and standard deviation.
Thus, the range was found to be NOK 396000 while that of the standard deviations was 90149.

With respect to centrality of respondents’ SF-12 physical health, the mean can be used to
quantitatively describe the SF-12 physical health score. The mean SF-12 physical health score
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was calculated to be 48.15, which is closer to the standardized SF-12 physical health mean.
According to Ware et al. (1995), SF-12 physical health has a mean value of 50, which is an
average physical health status. With regards to dispersion of respondents’ SF-12 physical health,
the standard deviation can be used to show how it is dispersed in relation to the mean. The
standard deviation of the SF-12 physical health score was calculated to be 10.77.

Bivariate Analysis

This section presents the results of the bivariate correlation analysis of the dependent and
independent variables. When dealing with correlation, it was important to take two steps. First,
the strength of the significant association between the dependent and independent variables was
determined. The strength of the significant associations between dependent and independent
variables is determined by p-values. As shown in Table 2, the calculated p-value was found to be
< 0.001 for all variables. Generally, a p-value less than or equal to 0.05 indicates a significant
association between variables.

Table 2. Associations of dependent variable with independent variables
SF-12 physical health

Income after tax Pearson Correlation A7F*
Sig. (2-tailed) .000

N 4183

Education Pearson Correlation 20%*

Sig. (2-tailed) .000

N 4183

Age Spearman’s rho -18**
Sig. (2-tailed) .000

N 4183

Gender Spearman’s rho - 10**
Sig. (2-tailed) .000

N 4183

**Correlation is significant at the 0.01 level (2-tailed).

Second, the correlation coefficient was calculated to measure the strength and direction of the
relationship between the dependent and independent variables. In this analysis, the dependent
variable (SF-12 physical health) was correlated with each independent variable. As shown in
Table 2, a weak positive correlation coefficient of r = 0.17 emerged for the relationship between
income after tax and SF-12 physical health. The correlation between age and SF-12 physical
health was found to be -0.18, interpreted as negative and weak. The correlation between
education level and SF-12 physical health appeared to be 0.20, measured as positively weak.
Finally, the correlation coefficient between SF-12 physical and gender was calculated as
negatively very weak, showing r = -0.10.
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Multivariate Regression Analysis

This section presents the results of the multiple linear regression analysis. Four models were
developed for the regression analysis with the SF-12 physical health outcome variable. In doing
so, the coefficient of determination R? was calculated to measure what percentage of the total
variance in SF-12 physical health was explained by the independent variables in each of the four
models. P-values were determined to measure the strength of the significant association between
the dependent and independent variables. Unstandardized beta coefficients (B) were determined
to estimate the effect of each unit of the independent variable on the dependent variable, and
standardized beta coefficients (Beta) were calculated to measure the strength of the associations
between the dependent and independent variables. Table 3 shows the results of the four models.

Model 1 represents a linear regression analysis of the SF-12 physical health controlling for
income. As shown in Table 3, I found the adjusted R? value for Model 1 to be 0.029. The
unstandardized coefficients (B) and standardized coefficients (Beta) of income were 0.00 and
0.17, respectively, with a p-value of 0.001.

Model 2 represents a linear regression analysis of the SF-12 physical health controlling for
income and education. As shown in Table 3, the adjusted R2 value for Model 2 was found to be
0.060. The unstandardized coefficients (B) and standardized coefficients (Beta) of income were
0.00 and 0.13, respectively, and the p-value was set at <0.001. Similarly, the unstandardized
coefficient (B) and standardized coefficient (Beta) values for education were 3.58 and 0.15,
respectively, and the p-value was <0.001.

Table 3. Linear regression for health; regression on income, age, and level of education
Coefficients ®

M, M, M; M,
B Beta p B Beta p B Beta p B Beta o]
Income 0.00 0.17 <0.01 0.00 0.13 <0.01 0.00 0.12 <0.01 0.00 0.10 <0.01
Education 3.58 0.15 <0.01 3.65 0.14 <0.01 3.52 0.15 <0.01
Age -.23 -.16 <0.01 -.23 -.16 <0.01
Gender -1.74 -.08 <0.01
(Constant) 45.83 45.27 57.53 60.57
R? 0.029 0.060 0.086 0.092

a. Dependent Variable: SF-12 physical health

Model 3 represents a linear regression analysis for the SF-12 physical health controlling for
income, education, and age. As shown in Table 3, the adjusted R? value for Model 3 was
calculated to be 0.086. The unstandardized coefficients (B) and standardized coefficients (Beta)
of income were 0.00 and 0.12, respectively, while the p-value was <0.001. The unstandardized
coefficient (B) and standardized coefficient (Beta) values for education were 3.65 and 0.14,
respectively, and the p-value was <0.001. Likewise, the unstandardized coefficient (B) and
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standardized coefficient (Beta) values for age were -.23 and -0.16, respectively, with a p-value
defined to be <0.001.

Model four represents a linear regression analysis of the SF-12 physical health controlling for
income, education, age, and gender. As shown in Table 3, the adjusted R2? value for Model 4
appeared to be 0.092. The unstandardized coefficients (B) and standardized coefficients (Beta) of
income were 0.00 and 0.10, respectively, with a p-value of <0.001. The unstandardized
coefficient (B) and standardized coefficient (Beta) values for education were 3.52 and 0.15,
respectively, while the p-value was <0.001. The unstandardized coefficient (B) and standardized
coefficient (Beta) values for age were -1.23 and -0.16, respectively, while the p-value was found
to be <0.001. Finally, the unstandardized coefficient (B) and standardized coefficient (Beta)
values for gender were calculated to be -1.74 and -0.08, respectively, with a p-value determined
to be <0.001.

Discussion

The current study posed a hypothesis that the health status of individuals significantly differs
with income level. In analysing the association between income and SF-12 physical health, |
found a significant association between income and health. Thus, the null hypothesis is rejected,
while the alternative hypothesis is accepted. That is, income is a statistically significant predictor
of health. This finding supports the idea of Preston (1975), which states that the relationship
between health and income is positive.

Looking at the correlation coefficient between income and health, the study found that income
and health are positively correlated. A higher income level increases the chances of having better
health status. That is, the higher the income, the more it enables the consumption of health-
enhancing goods and services. Accordingly, decreasing income tends to lower health status,
particularly for those whose level of income is in the lower part of the income hierarchy.

However, | noted that the correlation coefficient between income and health is weak. It is found
that a unit increase in income results in approximately 0.001 units of extra scores of health status.
Additionally, 1 found that income uniquely accounted for a fairly low amount of the variance in
health, accounting for only 2.9% of the total variance in health. I therefore conclude that there
was a weak linear relationship between income and health among Norwegian adults in 2002.

Turning now to education, | found a statistically significant association between education level
and health status. An increase in the level of education demonstrated increased scores of better
health status. Thus, the alternative hypothesis is accepted. However, | found a weak positive
correlation. More statistically, the results showed that when the education level increased by one
unit, the health status increased by 3.58 units and vice versa. The reason for such a relationship,
as argued by Zajacov and Lawrence (2018), is that better education can lead to better incomes,
healthier lifestyles, health-related knowledge and skills, all of which can help to improve health.
This idea is actually related to my finding from the multiple linear regression analysis that
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education level contributed the most to the variation in health (3.1%), as shown by the increase
in R2 from 2.9% in Model 1 to 6.0% in Model 2.

Regarding age, age is found to be a statistically significant predictor of health. As a result, the
alternative hypothesis is accepted. This means that better health scores are observed in younger
adults, while poorer health scores are observed in older adults. Therefore, the probability of
better health decreases as the adult age increases. Sherbourne et al. argued that this could be due
to biological factors. This means that the elderly may be exposed to various molecular and
cellular damages over time due to various socio-metabolic causes, resulting in poorer health
status scores compared to younger people (Sherbourne et al., 1999). | also noticed that there is a
weak negative correlation between age and health. Statistically, it can be said that as the age of
individuals increases by one unit, the state of health deteriorates by 0.23 units. Therefore, age
was found to be a very weak predictor of health. According to the multiple linear regression
analysis, age in the interaction model explains some of the variation in health (2.6%). This is
shown by the increase in R2 from 6.0% in Model 2 to 8.6% in Model 3.

With regard to gender, | found a statistically significant association with health. Adult men were
found to have better health scores compared to poorer health scores for adult women. Therefore,
the alternative hypothesis is accepted. However, in my analysis, | found a very weak negative
correlation between gender and health. Additionally, gender in the regression model was found
to supply a very small (0.6%) contribution to health variability.

Summing up, the multivariate regression analysis yielded four models worthy of reporting. Each
pattern reveals new information as variables are added. Four independent variables, including
income after tax, age, gender, and education level, remained statistically significant but were
weak predictors of health. Income and education level are positive predictors, while age and
gender are negative predictors. Regression results showed that all four models were statistically
significant predictors of health. Moreover, the first model explained only 2.9% of the total
variation in health status, while the second model explained 6.0%, the third explained 8.6%, and
the fourth model explained 9.2%. From this it can be concluded that among the socioeconomic
status variables income and education accounted for 65% (most) of the variation in physical
health outcomes, while age and gender accounted for the remaining 35%. However, contrary to
expectations, income was not the strongest predictor in the multiple regression analysis. In
contrast, it is known that education had the strongest effect on variability in health. Thus, the
fifth alternative hypothesis is directly rejected.

Finally, despite extensive prior research showing a moderate to strong positive relationship
between health and income, my results for this relationship were quite weak. Of course, low
values still provide information that both are related and that income can contribute to the
variability in health, to some extent. The low values are not surprising because Norway is a
welfare state. Therefore, | argue that the low values can be due to Norway systematically
regulating the negative effects of income inequality through its institutional mechanism, a
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generous welfare system. However, the results still suggest that welfare states such as Norway
may not be able to avoid the detrimental health effects of income on health in absolute terms.

To close, this study provided interesting and important findings that add to the literature. To
name just a few, this study introduced a new universally standardized health outcome measure to
examine the relationship between income and health. In addition, this study quantitatively
examined the overall and individual impact of socioeconomic status variables on health status.

However, despite the important findings from this study, the study is not without limitations.
First, because the study was designed to estimate the impact of income differences on health
status and the associations between them, it did not see a cause-and-effect relationship between
income and health. Second, because | used data from a cross-sectional survey to examine the
relationship between income and health among Norwegian adults, the results of this study cannot
reflect the behaviour of the relationship over time. Third, it was interesting to study the adult
working-age population, and the possible limited age of the sample was 67 years. Therefore, the
results cannot represent the entire Norwegian adult population, especially the elderly.

Conclusions

This study examines the relationship between health and income among Norwegian adults aged
40-67. The results showed that there was a significant and direct association between adult
income levels and health status. Higher income is associated with better health, while lower
income is associated with poorer health. That is, the correlation between income and health is
found to be positive. However, their correlation is weak. In addition, I found that income had
little effect on the variability of health. Income was found to explain only 2.9% of the variation
in health status.

The results show that there is a direct and significant relationship between education level and
health status. A higher level of education is associated with better health, and a lower level of
education is associated with poorer health. However, | found a weak positive correlation between
education level and health status. Likewise, the results show that there is a direct and significant
relationship between age and health. Poorer health is associated with older adults and vice versa
with younger adults. However, there is a weak positive correlation between age and health status.
On the other hand, gender and health status are inversely related. Adult men were more likely to
report being in better health than adult women. However, gender is known to have a very weak
negative correlation with health.

The aggregate results of the regression analysis showed that income, education, age and gender
had little influence on the health status of adults. All of these socioeconomic variables together
explain about less than 10% of the variation in health. Of these socioeconomic variables, income
and education account for 65% (most) of the variation in health outcomes, while age and gender
account for the remaining 35%. Furthermore, contrary to the hypothesis, income was not found
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to be the strongest predictor in the interactive regression analysis. My comparison revealed that
education was the greatest predictor of variation in health status.

Suggestion for future research

There is dearth of empirical research on the moderating effect of welfare systems on income-
health relationships, especially among the adult population. With this I suggest that a focus of
future research can be to question the moderating effects of welfare systems on the relationship
between income and health
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