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degree, Reykjavik University, this thesis is presented in the style of an article for 

submission to a peer-reviewed journal.  
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Abstract 

It is important to investigate the relationship between the economic 

environment and population health to be able to react in the best way when crisis hits 

an economy. The objective of the research was to study the impact of the economic 

crisis in 2008 on Icelandic population health. The sample consisted of Icelanders who 

were 18 years and older. Six two-way analysis of covariance, along with one three-

way, were conducted, adjusting for differences in income. The results showed that the 

participants reported lower frequency of health-promoting behaviors during the crisis 

compared to pre-crisis. The participants also reported lower frequency of the health-

compromising behavior, smoking, post-crisis compared to pre-crisis and during the 

crisis. However, the decrease in reported smoking behavior might be due to other 

confounding factors. Furthermore, the participants reported more positive health 

attitudes during the crisis compared to pre-crisis. No interaction effects were found 

for the crisis and gender, neither on the health behaviors nor the health attitudes. In 

conclusion, the results suggested positive effects of the crisis on attitudes towards 

health and negative effects on health behaviors.  

Keywords: economic crisis, health habits, health attitudes.  

Útdráttur 

 Það er mikilvægt að rannsaka sambandið á milli efnahags umhverfis og heilsu 

almennings til þess að vita hvernig á að bregðast við þegar efnahagskreppa skellur á. 

Markmið rannsóknarinnar var að rannsaka áhrif kreppunnar árið 2008 á heilsu 

Íslendinga. Útakið samanstóð af Íslendingum sem voru 18 ára og eldri. Sex tvíhliða 

samdreifigreiningar, ásamt einni þríhlíða, voru framkvæmdar, þar sem stjórnað var 

fyrir áhrifum innkomu. Niðurstöður sýndu að þátttakendur greindu frá lægri tíðni af 

heilsusamlegri hegðunum í kreppu miðað við fyrir kreppu. Þátttakendur greindu 

einnig frá lægri tíðni á óheilsusamlegri hegðun (sbr. reykingar) eftir kreppu miðað við 

fyrir kreppu og í kreppu. Hins vegar getur verið að lækkunin í tilgreindri reykingar 

hegðun hafi verið stjórnað af öðrum truflandi breytum. Þátttakendur greindu frá 

jákvæðari viðhorfum til heilsu í kreppu miðað við fyrir kreppu. Engin samvirknihrif 

fundust fyrir kyn og kreppu á heilsu hegðunum né viðhorfum. Niðurstöðurnar bentu 

til þess að kreppa hafi jákvæð áhirf á viðhorf til heilsu en neikvæð áhrif á 

heilsusamlegar hegðanir.  

Efnisorð: efnahags kreppa, heilsu hegðun, viðhorf til heilsu   
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The Effects of the Economic Crisis in 2008 on the Health of the Icelandic Population 

Economic crises occurred in more than every two years from 1977-2007 in 

developed countries (Stuckler, Meissner, & King, 2008). Such crises can have intense 

impacts not only on the economy but also on individuals’ psychological factors such 

as lifestyle and health. However, theorists do not agree on through what mechanism it 

does so. Some have reported that economic crises are likely to induce panic and 

stress, influencing heart rate and blood pressure resulting in cardiac mortality. While 

others claim that the shock people experience will encourage improvements in their 

health habits by for instance walking instead of driving to save money (Stuckler, 

Basu, Suhrcke, Coutts, & McKee, 2009). It is important to investigate this 

relationship to know how to react in the best way when crisis hits an economy.  

A recession can be defined as a period of general economic decline usually 

caused by contraction in the gross domestic product resulting in reduction of trade and 

commercial activity (“Recession,” 2015). It is characterized as a period of negative 

economic growth for six months or longer. A crisis is more severe. It can be defined 

as a sudden downturn in the economy of a country brought on by bank failures or 

exhaustion of their assets (Caprio & Klingebiel, 2003; “Economic Crisis,” 2015). 

Prices will rise or fall due to inflation or deflation, influencing the citizens in many 

ways for instance in unemployment. Recession is also referred to as the period after 

an economic crisis and therefore usually not as shocking, although it is highly 

demanding for a society to attempt recovery (Leonardo Lacovone & Veronika 

Zavacka, 2009).  

The economic status of a country does not only affect health but also vice 

versa. Being unhealthy can have several economic consequences for the individual 

and the society as a whole. For example it requires more frequent medical 
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examination and hospitalization, higher medicine costs as well as decreased labor 

supply (Branca, Nikogosian, Lobstein, & World Health Organization, 2007). That 

emphasizes furthermore the importance of investigating the relationship of the 

economic environment and the public heath.  

Investigating the relationship between business cycles and public health is a 

growing research area. The pioneering work of Ruhm (2000) is often said to have 

revealed the importance of it, triggering a wave of studies (Ásgeirsdóttir, Berndsen, 

Guðmundsdóttir, Gunnarsdóttir, & Halldórsdóttir, 2013; Ásgeirsdóttir, Corman, 

Noonan, Ólafsdóttir, & Reichman, 2014). Ruhm (2000) investigated the health of 

Americans during different economic conditions. Data from 1972-1995 showed a 

strong inverse relationship between economic status and health. Specifically, a 1.0% 

rise in unemployment rate was associated to 0.5-0.6% decrease in total mortality rate. 

Furthermore, causes of fatalities were analyzed and from that it was concluded that 

during an economic blossom, smoking increased, exercising decreased, and diet 

became unhealthier. However, analyzing causes of fatalities gives indirect 

measurements of health habits and therefore the results were not highly reliable. 

McClure, Valdimarsdottir, Hauksdottir and Kawachi (2012) conducted a 

cohort study in Iceland investigating changes in smoking habits following the 

economic crisis in 2008. They found that the prevalence of smoking decreased after 

the crisis hit. They also found that male former smokers had lower risk of relapse in 

the next two years if they experienced a decline in income during the crisis. If their 

income increased during the crisis the risk of relapse was higher. This was similar for 

women but not statistically significant. The researchers suggested that the reduction 

could be caused by a tendency to adopt healthier habits when individual income 

reduces. On the other hand, this could be due to the fact that smoking is expensive 
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and less affordable during an economic crisis (McClure et al., 2012). Furthermore, in 

2007 laws regarding smoking in Icelandic public spaces were tightened which might 

have been responsible for the changes in smoking habits following the crisis 

(Alþingi).  

Macy, Chassin, and Presson (2013) investigated the effects of the recession in 

the United States in 2008 on five health behaviors. Participants received questions 

about their background and the health behaviors measured. They were about smoking, 

exercising, checking ingredient label when buying food, choice of foods to eat based 

on health value, and using a seat belt. They distinguished between working hours and 

employment status. A large sample (8487) was used and health behavior measures 

were taken in 2005 and 2011. The result showed that those with higher levels of 

financial strain were less likely to engage in healthy behaviors. The individuals who 

were most vulnerable to these effects were older females with limited education. 

However, they included exactly the same sample in both measures so these results 

may be due to age-related changes in health behaviors. Furthermore, the sample 

consisted of almost exclusively white well-educated individuals limiting the 

generalizability of the results (Macy et al., 2013).  

One of the most recent studies in this area was published in 2014 

(Ásgeirsdóttir, Corman, Noonan, Ólafsdóttir, & Reichman, 2014). Data from a survey 

that was submitted in 2007 and in 2009 were used. The effects of the crisis in 2008 on 

health-compromising behaviors and health-promoting behaviors on the overall adult 

population were investigated. The health-compromising behaviors included smoking, 

consuming of alcohol, sugared drinks, sweets, fast food and indoor tanning. The 

health-promoting behaviors included consumption of fruits, vegetables, fish oil, 

vitamins and amount of sleep. The results showed that all health-compromising 
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behaviors were reduced following the crisis. However, they also showed reduction in 

the health-promoting behaviors except for fish oil consumption and getting the 

recommended amount of sleep. Those two health-promoting behaviors increased 

following the crisis. The working age population (25-64 years old) was more 

vulnerable to the effects of the crisis on health-compromising behaviors than the full 

sample (18-79 years old). It was reported that changes in working hours, financial 

assets, real household income and mental health did not mediate the relationship 

between the crisis on conception of alcohol, sugared drinks and smoking. 

Furthermore, increase in mortgage debt mediated virtually all of the effects on indoor 

tanning and consumption of fast foods and sweets. It was reported that prices 

increased more than 27% during the research period and the effects of the crisis 

appeared to operate largely through the price increases for both health-compromising 

and health-promoting behaviors (Ásgeirsdóttir et al., 2014).   

To conclude, previous studies have not all showed consistent results. Ruhm’s 

(2000) results suggested that upturns in the economic environment have negative 

effects on health and downturns have positive effects on health. McClure, 

Valdimarsdottir, Hauksdottir and Kawachi (2012) conclusion supported that. 

However, Macy, Chassin, and Presson (2013) results suggested the opposite. 

Ásgeirsdóttir, Corman, Noonan, Ólafsdóttir and Reichman (2014) research showed 

that health-compromising behaviors and health-promoting behaviors reduced 

following a downturn suggesting that the effects operated through price increases. 

The objective of the present research was to study the impact of an economic crisis on 

the population health. Previous studies have not investigated changes in attitudes 

towards health parallel to the changes in health behaviors while adjusting for 

differences in income. 
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Consumer price index, measuring inflation, can be used as an indicator of an 

economic environment. In Iceland at the end of 2005 it was 4.00%, in 2008 it went up 

to 12.40% and by 2014 it was down to 2.00%. (“Hagstofa Íslands,” n.d.). These 

changes affected the purchasing power of the population, which was 7.03% per 

capital in 2005 and went down to -0.21% in 2008. By 2014 it had reached 4.35% per 

capital. These numbers reveal the extensive impact the crisis had on the economic 

environment of the Icelandic population. One of the richest country of the world was 

suddenly facing prospects of unemployment as well as private and national debts 

(Ásgeirsdóttir et al., 2014). Therefore, the economic crisis of 2008 in Iceland is ideal 

for examination of the relationship between an economic crisis and the population 

health. The changes in the consumer price index and purchasing power in 2005, 2008 

and 2014 make the three points of reference well suitable for examination of the 

relationship.   

With results of the previous studies in mind the main hypotheses were that 

following the Icelandic economic crisis (1) health habits improved and (2) attitudes 

towards health became more positive for both genders, regardless of differences in 

income.  

Method 

Participants 

The participants were randomly selected from the Opinion Panel of Gallup. 

The Opinion Panel was recruited so it represented the Icelandic nation by 

demographical factors like gender, age, and residence. It included males and females 

who were 18 years and older. When 3000 individuals had been selected randomly 

from the Panel they were phoned and asked to participate in the survey. The 
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individuals who gave their consent received an email with the online survey and could 

choose if they completed it or not.  

Participants in the Opinion Panel were assigned to a lottery where they had 

possibilities of winning gift cards of 5000 ISK to spend at a mall. They were also 

informed that Gallup regularly supported charities of participants’ choice based on 

number of participants in the Panel. Total answers from 6890 participants were 

analyzed in this study, consisting of approximately equal amount of both sexes. 

However, the number of participants who choose to answer each question varies 

between years. Therefore Appendix A includes tables for each question displaying 

numbers of participants, gender and age of the participants answering the questions 

for each year.  

Design 

To study the impact of the economic crisis on population health between-

groups analysis of covariance was conducted for each depended variables adjusting 

for income. ANCOVA was used because it gives precise comparison between groups 

and reduces within-group variances while eliminating confounding variables (Field, 

2013). A total of six two-way ANCOVAs were conducted and one three-way 

ANCOVA to test the hypothesis. The independent variables were the economic crisis 

in Iceland (year) and gender. Age was also included as an independent variable with 

one specific depended variable. Year had three levels. They were the year of 2005 

(pre-crisis), 2008 (during the crisis), and 2014 (post-crisis). Gender had two levels, 

males and females. Age had five levels, 18-24 years, 25-34 years, 35-44 years, 45-54 

years, and 55 years and older. The covariate was income. It had seven levels. They 

were “Less than 200.000 a month”, “200-299.000 a month”, “300-399.000 a month”, 

“400-499.000 a month”, “500-599.000 a month” and “700.000 or more”. The 
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depended variables were seven in two groups, health habits (4) and attitudes towards 

health (3). Since new sample was selected every year, three different groups, from 

each year, were compared for every dependent variable.  

Measurements  

The online questionnaire included 2000 questions. The present study used 

seven of them to measure health habits and attitudes toward health from the three 

years. They were all closed ended questions. Participants’ health habits were assessed 

with the four following questions. Three questions were about health-promoting 

behaviors and one about health-compromising behavior.  

1. How often do you use a bike? 

2. How often do you go hiking? 

3. Do you take vitamins? 

4. Do you smoke? 

The health-promoting behavior questions had the following answer scale 

“Never”, “Rarely”, “5-11x a year”, “1-3x a month”, “1-2x a week”, “3-4x a week”, 

and “5x in a week or more”. The health-compromising behavior question had the 

following answer scale “Yes, every day”, “Yes, sometimes” and “No”. The health 

behavior variables were named respectively biking, hiking, vitamins and smoking. 

Participants’ attitudes towards health were assessed with three statements where 

participants rated how much they agreed or disagreed on a four point Likert scale 

(“strongly agree”, “somewhat agree”, “somewhat disagree” and “strongly disagree”). 

1. Fresh fruits and vegetables are essential part of a healthy diet. 

2. It is more important to have fun and relax than to be in a good physical 

shape.  

3. It is more important to have the food taste good than for it to be healthy.  
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The direction of scoring was in that way that higher score meant more positive 

health behaviors and attitudes. Therefore the scale for the first attitude statement was 

scored oppositely to the other statements (strongly disagree got the score 1 and 

strongly agree got the score 4). The health attitude variables were named respectively 

fruits, fun and taste. Icelandic version of the questions and the scales can be seen in 

Appendix B. The covariate, income, was measured by asking the participants to 

combine the income of everyone in his/her home in ISK.  

Procedure 

 In 2005, 2008, and 2014 Gallup sent the online questionnaire via email to the 

participants after they agreed to participate. The participants filled out the 

questionnaire in a computer at any location and time they wanted within the month. 

When the participants saved their answers the data transferred to a database. After 

applying for Gallup’s permission and access to the database the data were analyzed to 

see how the crisis affected the health of the Icelandic population. It is worth noting 

that a request was sent to The National Bioethics Committee in Iceland and the results 

were that their authorization was not needed since the research was based on pre-

existing data.   

Data Analysis 

Differences in mean levels of health behaviors and attitudes between years, 

among males and females, were tested with series of ANCOVAs for each dependent 

variable. Age was also included as an independent variable for smoking. The p value 

was subjected to Bonferroni correction in order to control for the Type 1 error rate. 

When the ANCOVAs showed significant main effects (using p < .05 as a significance 

level) t-test were conducted as post hoc test to detect where the difference was 

significant. For the independent variable year t-tests were conducted three times to 
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compare 2005 and 2008, 2005 and 2014, as well as 2008 and 2014. If the p values 

were less than .016 they were accepted as statistically significant. For the independent 

variable gender, the p value was accepted as significant if it was lower than .025 and 

for age it was 0.01. Levene’s test was used to determine if the assumption of 

homogeneity of variance was met or not. If the Levene’s test was significant (p < 

0.05) the degrees of freedom were adjusted to equal variances not assumed. When the 

assumption of homogeneity of regression slopes was broke it was noted in the results 

section for the relevant dependent variable. No other assumptions were broken.   
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Results 

 Table 1 shows the descriptive statistics for the dependent variables of health 

behaviors. Overall, higher mean indicates that participants reported more positive 

health behavior. Specifically, the first three variables indicate health-promoting 

behaviors where higher means constitute to higher frequency. For the health-

compromising behavior, smoking, higher mean constitute to less frequency.  

Table 1.  

Descriptive statistics for health behaviors  

Variables Min Max Year M SE 95% CI 

Biking 1 7 2005 5.48 0.06 [5.36, 5.60] 

   2008 5.05 0.04 [4.96, 5.13] 

   2014 5.25 0.07 [5.12, 5.38] 

Hiking 1 7 2005 5.97 0.03 [5.90, 6.03] 

   2008 5.86 0.03 [4.81, 5.90] 

   2014 5.86 0.04 [5.79, 5.93] 

Vitamin 1 7 2005 4.64 0.07 [4.49, 4.79] 

   2008 4.28 0.06 [4.17, 4.40] 

   2014 3.96 0.09 [3.81, 4.16] 

Smoking 1 3 2005 2.51 0.02 [2.47, 2.56] 

   2008 2.58 0.02 [2.54, 2.62] 

   2014 2.70 0.03 [2.65, 2.76] 

Table 2 shows the descriptive statistics for the dependent variables of health 

attitudes. Overall, higher mean indicates that the participants reported more positive 

health attitude. Specifically, for the health-promoting attitude variable higher mean 

indicates that the participants agreed more with the statement “Fruits and vegetables 

are essential part of a healthy diet”. For the health-compromising attitude variable, 

fun, higher mean indicates that the participants agreed less with the statement “It is 

more important to have fun and relax than to be in a good physical shape”. For the 
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other health-compromising attitude variable, taste, higher mean indicates that the 

participants agreed less with the statement “It is more important to have the food taste 

good than for it to be healthy”.  

Table 2.  

Descriptive statistics for health attitudes  

Variables Min Max Year M SE 95% CI 

Fruits 1 4 2005 1.43 0.02 [1.39, 1.47] 

   2008 1.53 0.01 [1.50, 1.56] 

   2014 1.49 0.02 [1.44, 1.53] 

Fun 1 4 2005 3.06 0.02 [3.01, 3.10] 

   2008 3.12 0.02 [3.09, 3.16] 

   2014 3.13 0.03 [3.08, 3.18] 

Taste 1 4 2005 2.72 0.02 [2.67, 2.77] 

   2008 2.88 0.02 [2.84, 2.92] 

   2014 2.80 0.03 [2.74, 2.85] 

Table 3 shows that the analysis of covariance yielded a significant main effect 

of the covariate on biking, F (1, 3969) = 31.438, p < .001. Year had a significant main 

effect, F (2, 3969) = 17.701, p < .001. However, the main effect for gender was not 

significant nor was the interaction between year and gender (p > .05). Furthermore, 

the assumption of homogeneity of regression slopes was broken (p = .003). 

Table 3 shows that income was significantly related to hiking, F (1, 4240) = 

37.753, p < .001. Year had a significant main effect F (2, 4240) = 4.004, p = .018. 

The main effect for gender was not significant and the interaction between year and 

gender was also not significant (p > .05).   

Table 3 shows that income was not significantly related to vitamins (p > .05). 

Year had a significant main effect, F (2, 3676) = 15.326, p < .001. The main effect for 

gender was also significant, F (1, 3676) = 132.118, p < .001, indicating that males (M 

= 4.80, SD = 2.39) take vitamins more frequently than females (M = 3.76, SD = 2.53), 
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t (4459.324) = 14.179, p < 0.001. However, the interaction between year and gender 

on vitamins was not significant (p > .05). 

Table 3.  

Summary ANCOVAs for the health-promoting behaviors 

Variables Source Sum of 

Squares 

Degrees of 

Freedom 

Variance 

Estimate 

F Ratio Sig. 

Biking Income 116.559 1 116.559 31.438 0.000 

 Year 131.254 2 65.627 17.701 0.000 

 Gender 2.833 1 2.833 0.764 0.998 

 Year*Gender 7.744 2 3.872 1.044 0.352 

 Error 14715.260 3969 3.708   

 Total 15031.941 3975    

Hiking Income 42.312 1 42.312 37.753 0.000 

 Year 8.975 2 4.487 4.004 0.018 

 Gender 0.038 1 0.038 0.034 0.854 

 Year*Gender 3.185 2 1.592 1.421 0.242 

 Error 4752.078 4240 1.121   

 Total 4822.073 4246    

Vitamins Income 4.317 1 4.317 0.716 0.397 

 Year 184.765 2 92.383 15.326 0.000 

 Gender 796.374 1 796.374 132.118 0.000 

 Year*Gender 18.172 2 9.086 1.507 0.222 

 Error 22158.012 3676 6.028   

 Total 23245.203 3682    

Table 4 shows that income was significantly related to smoking, F (1, 3526) = 

21.354, p < .001. Year had a significant main effect on smoking, F (2, 3526) = 

10.564, p < .001. Main effect of age were also significant, F (4, 3526) = 9.244, p < 

.001. However, no other main effects or interactions were significant (p >.05).   
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Table 4.  

Summary ANCOVA for the health-compromising behavior, smoking 

Source Sum of 

Squares 

Degrees of 

Freedom 

Variance 

Estimate 

F Ratio Sig. 

Income 12.010 1 12.010 21.354 0.000 

Year 11.883 2 5.942 10.564 0.000 

Gender 

Age 

0.089 

20.797 

1 

4 

0.089 

5.199 

0.159 

9.244 

0.691 

0.000 

Year*Gender 

Year*Age 

Year*Gender*Age 

0.081 

6.558 

5.931 

2 

8 

12 

0.041 

0.824 

0.494 

0.072 

1.464 

0.789 

0.930 

0.165 

0.568 

Error 1989.153 3526 0.562   

Total 2046.667 3556    

Table 5 shows that the t-tests for the main effects of age were significant for 

differences between all age group compared to age group 5. Participants in age group 

5 (M = 2.69, SD = 0.68) reported smoking less than participants in age group 1 (M = 

2.55, SD = 0.78), group 2 (M = 2.58, SD = 0.75), group 3 (M = 2.58, SD = 0.76) and 

group 4 (M = 2.49, SD = 0.82).  

Table 5. 

Summary of the significant post hoc tests for the main effects of age on smoking 

   Group 5    

 Mean difference SE Degrees of 

freedom 

t 95% CI Sig. 

Group 1 0.139 0.038 919.206 3.606 [0.214, 0.063] 0.000 

Group 2 0.106 0.034 1294.456 3.098 [0.174, 0.039] 0.002 

Group 3 0.109 0.032 1687.262 3.379 [0.172, 0.046] 0.001 

Group 4 0.200 0.033 1729.903 6.032 [0.265, 0.135] 0.000 
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Table 6 shows that the covariate was significantly related to fruits, F (1, 3636) 

= 17.056, p < .001. Year had a significant main effect on the variable, F (2, 3636) = 

9.096, p < .001. The main effect for gender was also significant, F (1, 3636) = 

160.156, p < .001, indicating that males (M = 1.62, SD = 0.66) found fruits and 

vegetables more important in a healthy diet than females (M = 1.37, SD = 0.65), t 

(4316.304) = 13.223, p < .001. The interaction between year and gender was not 

significant. 

Table 6 also shows that the covariate was significantly related to fun, F (1, 

3558) = 9.003, p = .003. Year had a significant main effect, F (2, 3558) = 3.289, p = 

.037. The main effect for gender was also significant, F (1, 3558) = 32.863, p < .001, 

indicating that females (M = 3.17, SD = 0.70) found fun less important compared to 

shape than males did (M = 3.04, SD = 0.75), t (4292) = 6.099, p < 0.001. The 

interaction between year and gender was not significant.  

As can be seen in table 6, the covariate was not significantly related to taste. 

Year had a significant main effect on the variable, F (2, 3465) = 14.218, p < .001. The 

main effect for gender was also significant, F (1, 3465) = 146.678, p < .001, 

indicating that females (M = 2.97, SD = 0.73) found taste less important compared to 

healthy ingredients than males (M = 2.67, SD = 0.80), t (4134.046) = 12.867, p < 

.001. The interaction between year and gender was not significant.  
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Table 6. 

Summary ANCOVAs for the health attitudes 

Variables Source Sum of 

Squares 

Degrees of 

Freedom 

Variance 

Estimate 

F Ratio Sig. 

Fruits Income 6.305 1 6.305 17.056 0.000 

 Year 6.725 2 3.362 9.096 0.000 

 Gender 59.202 1 59.202 160.156 0.000 

 Year*Gender 1.653 2 0.827 2.236 0.107 

 Error 1344.053 3636 0.307   

 Total 1414.707 3642    

Fun Income 4.568 1 4.568 9.003 0.003 

 Year 3.338 2 1.669 3.289 0.037 

 Gender 16.675 1 16.675 32.863 0.000 

 Year*Gender 2.021 2 1.010 1.991 0.137 

 Error 1805.373 3558 0.507   

 Total 1835.599 3564    

Taste Income 0.781 1 0.781 1.412 0.235 

 Year 15.719 2 7.859 14.218 0.000 

 Gender 81.078 1 81.078 146.678 0.000 

 Year*Gender 1.037 2 0.518 0.938 0.392 

 Error 1915.324 3465 0.553   

 Total 2021.919 3471    

Table 7 shows that the post hoc tests for the main effect of year on biking 

revealed a significant difference between 2005 and 2008, t (2508.82) = 7.059, p < 

.001, between 2005 and 2014, t (2422.55) = 2.978, p = .003, and between 2008 and 

2014, t (3752) = -3.406, p = .001. That indicates that the participants reported using a 

bike significantly more often pre-crisis and post-crisis compared to during the crisis. 

However, note that the assumption of homogeneity of regression slopes was not met.  

As can be seen in table 7, the post hoc tests for the main effect of year on 

hiking reviled that the difference between 2005 and 2008 was significant, t (3983) = 
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3.300, p = .001, as well as the difference between 2005 and 2014, t (2376) = 3.679, p 

< .001. This indicates that the participants reported hiking significantly more often 

pre-crisis compared to during the crisis and post-crisis.  

The post hoc tests for the main effect of year on vitamins reviled a significant 

difference between 2005 and 2008, t (2347.49) = 3.750, p < .001, between 2005 and 

2014, t (2318.07) = 6.065, p < .001, and between 2008 and 2014, t (2453,90) = 3.137, 

p = .002. That indicates that the participants reported consuming vitamins 

significantly more often pre-crisis compared to during the crisis and post-crisis.  

Table 7 shows that the post hoc tests for the main effects of year on smoking 

revealed that the difference between 2005 and 2014 was significant, t (2097.75) = -

6.231, p < .001, as well as the difference between 2008 and 2014, t (2825.70) = -

5.911, p < .001. That indicates that the participants reported smoking significantly 

less post-crisis compared to during the crisis and pre-crisis.  

Table 7. 

Summary of the post hoc tests for the main effects of year on the health behaviors 

Variables Mean 

Difference 

95% CI Mean 

Difference 

95% CI Mean 

Difference 

95% CI 

 2005-2008  2005-2014  2008-2014  

Biking 0.456* [0.330, 0.583] 0.224* [0.076, 0.371] -0.233* [-0.367, -0.099] 

Hiking 0.126* [0.051, 0.201] 0.165* [0.077, 0.253] 0.039 [-0.031, 0.109] 

Vitamin 0.338* [0.161, 0.515] 0.627* [0.424, 0.829] 0.829* [0.108, 0.469] 

Smoking -0.039 [-0.097, 0.019] -0.191* [-0.252, -0.131] -0.152* [-0.203, -0.102] 

*p < .016 

Table 8 shows that the post hoc tests for fruits revealed a significant difference 

between 2005 and 2008, t (3201) = -3.459, p = .001, indicating that the participants 

reported agreeing significantly more with the importance of fruits in a healthy diet 

during the crisis compared to pre-crisis.  
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Post hoc tests for the main effect of year on fun reviled that the difference 

between 2005 and 2008 was significant, t (3129) = -4.145, p < .001 as well as the 

difference between 2005 and 2014, t (2203.630) = -3.574, p < .001. Therefore, the 

participants reported agreeing significantly less with the importance of fun over 

physical shape during the crisis compared to pre-crisis. Also, the participant agreed 

significantly less with the statement post-crisis compared to pre-crisis.  

Table 8 shows that the post hoc tests for the main effect of year on taste 

revealed a significant difference between 2005 and 2008, t (3104) = -6.728, p < .001, 

and between 2008 and 2014, t (3087) = 4.015, p < .001. That indicates that the 

participants reported agreeing significantly less with the importance of taste over 

healthy ingredients during the crisis compared to pre-crisis and post-crisis.  

Table 8. 

Summary of the post hoc tests for the main effects of year on the health attitudes 

Variables Mean 

Difference 

95% CI Mean 

Difference 

95% CI Mean 

Difference 

95% CI 

 

Fruits 

2005-2008 

-0.080* 

 

[-0.126, -0.035] 

2005-2014 

-0.036 

 

[-0.087, 0.015] 

2008-2014 

0.045 

 

[0.001, 0.087] 

Fun -0.113* [-0.167, -0.060] -0.113* [-0.174, -0.051] 0.001 [-0.051, 0.052] 

Taste -0.198* [-0.256, -0.141] -0.018 [-0.142, -0.013] 0.121* [0.062, 0.180] 

*p < .016  

Discussion 

The findings revealed that the economic crisis of 2008 affected health 

behaviors and attitudes of the Icelandic population. The hypothesis of the research 

were that following the economic crisis (1) health habits improved and (2) attitudes 

towards health became more positive for both genders, regardless of differences in 

income. The results showed that the participants also reported lower frequency of the 

health-promoting behaviors during the crisis compared to pre-crisis, not supporting 
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the first hypothesis. On the other hand, the participants reported lower frequency of 

health-compromising behavior post-crisis compared to during the crisis and pre-crisis. 

However, the decrease might be due to tightened laws in 2007 (Alþingi). 

Furthermore, the participants reported more positive health attitudes during the crisis 

compared to pre-crisis, supporting the second hypothesis. These results suggest 

inconsistency between individuals’ attitudes and behaviors during an economic crisis. 

No interaction effects were found for year and gender suggesting that the crisis had 

similar effects on health of both males and females. However, main effects were 

found for gender on vitamin consumption and on all the health attitude variables. 

Main effects for age on smoking suggested that the participants’ that were 55 years 

and older smoked less during the research period. No interaction effects of year and 

age was found for smoking suggesting that the crisis had similar effects on the 

participants regardless of their age.   

As mentioned before, previous studies have not agreed on the nature of the 

effects of an economic crisis on the population health. Rhum (2000) found that a rise 

in unemployment rate was associated with decrease in mortality rate suggesting 

negative influences of a crisis on health. Rhum also investigated health habits during 

economic blossoms. The results are comparable given that an economic blossom has 

the opposite effects on health compared to a crisis. Rhum (2000) found that smoking 

increased in an economic blossom. That supports the results of the present research 

whereas smoking decreased during the crisis. On the other hand, Rhum (2000) found 

that exercising decreased during an economic blossom, not supporting the results of 

the present study whereas it showed that biking and hiking decreased during the 

crisis. Rhum (2000) also found that diet became unhealthier during an economic 
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blossom. If that is compared to vitamin consumption in the present study, it is not 

consistent whereas the vitamin consumption decreased during the crisis.   

McClure, Valdimarsdottir, Hauksdottir and Kawachi (2012) found that 

prevalence of smoking decreased following the crisis in Iceland. The same results 

were found in the present study. In the previous study (2012) it was reported that if 

income declined during the crisis male former smokers had lower risk of relapse in 

the next two years. If their income increased during the crisis the risk of relapse was 

higher. However, the present study adjusted for differences in income and therefore 

the changes in smoking habits were not caused by differences in income during the 

crisis. It might, however, be caused by price increase or changes in popularity trends.  

Macy, Chassin, and Presson (2013) found that the participants’ that faced 

higher levels of financial strain during the crisis were less likely to engage in healthy 

behaviors.  In the present study it was adjusted for differences in income but the 

results are still consistent.  

Ásgeirsdóttir, Corman, Noonan, Ólafsdóttir and Reichman (2014) found that 

health-compromising behaviors, including smoking, were reduced following the 

crisis. For the present research, smoking reduced as well. In the previous study (2014) 

it was also found that health-promoting behaviors decreased, supporting the results of 

the present research. The results of the previous study (2014) showed that 

participants’ who were 25-64 years old were the most vulnerable to these changes. No 

such interactions were found in the present study.   

 The present research faced a few limitations. It relied sole on self-reported 

questionnaire. They are subjects to biases such as a recall bias (Raphael, 1987). 

Future researches on this area may investigate changes in health habits and attitudes 
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using more précised measures. For instance measuring the steps individuals take 

every day or asking people to write down their exercises promptly. 

Another limitation is that there are other factors that could have affected 

health habits and attitudes such as popularity trends. The study adjusted for income, 

which gave clearer view of the true effects of the crisis on health. However, future 

researches may adjust for other confounding factors such as changes in popularity 

trends and pricing.  

  The sample size was large giving more reliable results. It had good 

generalizability to the Icelandic nation due to the construct of the sample. It would be 

interesting to do the same research in another country and compare the results.  

The results of the present study give important implications for societies to 

know how people react to an economic crisis. They imply the importance of 

encouraging and enabling people to take part in healthy activities because they are 

negatively affected by the crisis. The results also indicate the importance of practicing 

healthy activities to decrease the inconsistency between people’s attitudes and their 

behavior that seems to appear during an economic crisis.  
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Appendix A 

The demographics of the dependent variables 

Table A1 

Demographics for “How often do you use a bike?” 

 2005 (n) 2008 (n) 2014 (n) 

Gender    

    Males 599 1331 687 

    Females 578 1380 644 

Age    

    18-24 years 185 365 132 

    25-34 years 248 554 186 

    35-44 years 252 606 227 

    45-54 years 220 580 272 

    55 years and older 272 606 514 

Total 1777 2711 1331 

Table A2 

Demographics for “How often do you go hiking?” 

 2005 (n) 2008 (n) 2014 (n) 

Gender    

    Males 599 1601 670 

    Females 578 1591 615 

Age    

    18-24 years 185 551 109 

    25-34 years 248 649 181 

    35-44 years 252 718 243 

    45-54 years 220 630 274 

    55 years and older 272 644 478 

Total 1177 3192 1285 
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Table A3 

Demographics for “Do you take vitamins?” 

 2005 (n) 2008 (n) 2014 (n) 

Gender    

    Males 599 1172 595 

    Females 578 1212 631 

Age    

    18-24 years 185 309 128 

    25-34 years 248 476 170 

    35-44 years 252 560 207 

    45-54 years 220 498 249 

    55 years and older 272 541 472 

Total 1177 2384 1226 

Table A4 

Demographics for “Do you smoke?” 

 2005 (n) 2008 (n) 2014 (n) 

Gender    

    Males 582 1090 584 

    Females 559 1181 618 

Age    

    18-24 years 177 265 124 

    25-34 years 243 392 165 

    35-44 years 245 525 204 

    45-54 years 213 510 243 

    55 years and older 263 579 466 

Total 1141 2271 1202 
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Table A5 

Demographics for “Fresh fruits and vegetables are essential part of a healthy diet” 

 2005 (n) 2008 (n) 2014 (n) 

Gender    

    Males 581 1174 611 

    Females 561 1187 616 

Age    

    18-24 years 177 289 99 

    25-34 years 242 459 169 

    35-44 years 247 546 217 

    45-54 years 214 496 264 

    55 years and older 262 571 478 

Total 1142 2361 1227 

Table A6 

Demographics for “It is more important to have fun and relax than to be in a good 

physical shape” 

 2005 (n) 2008 (n) 2014 (n) 

Gender    

    Males 581 1148 589 

    Females 556 1142 592 

Age    

    18-24 years 176 284 89 

    25-34 years 244 431 160 

    35-44 years 247 528 210 

    45-54 years 214 482 258 

    55 years and older 256 565 464 

Total 1137 2290 1181 
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Table A7 

Demographics for “It is more important to have the food taste good than for it to be 

healthy” 

 2005 (n) 2008 (n) 2014 (n) 

Gender    

    Males 581 1111 565 

    Females 552 1145 503 

Age  Age  

    18-24 years 174 263 62 

    25-34 years 245 400 137 

    35-44 years 244 522 183 

    45-54 years 213 497 246 

    55 years and older 257 574 440 

Total 1133 2256 1068 
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Appendix B 

Icelandic version of the questions about health habits and attitude 

Hversu oft notar þú hjól?  

5x í viku eða oftar 

3-4x í viku 

1-3x í mánuði 

5-11x á ári 

Sjaldnar  

Aldrei 

Hversu oft ferð þú í gönguferðir? 

5x í viku eða oftar 

3-4x í viku 

1-3x í mánuði 

5-11x á ári 

Sjaldnar  

Aldrei 

Tekur þú vítamín? 

5x í viku eða oftar 

3-4x í viku 

1-3x í mánuði 

5-11x á ári 

Sjaldnar  

Aldrei 

Reykir þú? 

Já, daglega 

Já, stundum 

Nei 

Ferskir ávextir og grænmeti eru nauðsynlegur hluti heilsusamlegs mataræðis 

Mjög sammála 

Frekar sammála 

Frekar ósammála 

Mjög ósammála 
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Það er mikilvægara að skemmta sér og að hafa gaman heldur en að halda sér í góðu 

líkamlegu formi  

Mjög sammála 

Frekar sammála 

Frekar ósammála 

Mjög ósammála 

Það er mikilvægara að maturinn bragðist vel heldur en að hann sé hollur 

Mjög sammála 

Frekar sammála 

Frekar ósammála 

Mjög ósammála 

 


