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Abstract 
 
Worries about the negative health effects of modern life (Modern health worries, MHW) have 
increased during the last decades, but the phenomenon is not fully understood. The present 
study investigated the associative and predictive relationship between different types of MHW 
and symptoms of anxiety and depression in a large sample from Västerbotten county, Sweden 
(n=2223). The four subscales of the Modern Health Worries Scale (MHWS) were used to assess 
different types of MHW, while symptoms of depression and anxiety were assessed by using the 
Hospital Anxiety and Depression Scale. Spearman's correlation analysis and hierarchical 
multiple regression analysis were used to assess the degrees of association and prediction, 
respectively. It was shown that the subscales were associated with symptoms of both anxiety 
and depression to varying degrees, however MHW did not significantly predict symptoms of 
neither anxiety nor depression. This suggests that when using the MHWS in clinical settings, 
examining the subscales rather than the global score of MHWS provides a more nuanced 
understanding of an individual's experience. It also suggests that experiencing MHW does not 
cause an increase in neither anxiety nor depression. 

Keywords: Modern health worries, MHW, Modern Health Worries Scale, MHWS, 
anxiety, depression 

Abstrakt 

Oro kopplad till de negativa hälsoaspekterna av ett modernt liv (Modern hälsooro, MHO) har 
ökat under de senaste årtiondena, men fenomenet är inte helt klarlagt. Den här studien 
undersökte associativa och prediktiva samband mellan olika typer av modern hälsooro och 
symtom av ångesttillstånd samt depression i ett urval i Västerbottens län (n=2223). De fyra 
subskalorna av Modern Health Worries Scale (MHWS) användes för att undersöka de olika 
typerna av MHO medan Hospital Anxiety and Depression Scale användes för att mäta symtom 
av ångesttillstånd och depression. Korrelationsanalyser baserat på Spearmans 
korrelationskoefficient samt hierarkiska, multipla regressionsanalyser användes för att mäta 
graden av association respektive prediktion.  Resultatet visar att de olika subskalorna var 
associerade med symtom av både depression och ångesttillstånd i olika hög grad. Dock 
predicerade inte MHO en signifikant förändring av varken ångest- eller depressionssymtom. 
Detta tyder på att ett enskilt beaktande av subskalorna ger en mer nyanserad bild av en individs 
upplevelse av MHO jämfört med om endast totalpoängen på MHWS beaktas. Resultatet 
föreslår vidare att en upplevelse av MHO inte orsakar en ökning av varken ångest eller 
depressionssymtom. 
 Nyckelord: Modern hälsooro, MHO, Modern Health Worries Scale, MHWS, ångest, 
depression
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Worrisome development- 
Aspects of modern health worries as predictors of development of anxiety and depression 

symptoms 
 
The concept of worrying is characterized by pessimistic strains of thoughts that are especially 
hard to control. A tendency of excessive worrying could in the long-term lead to significant, 
psychological suffering and a loss of both cognitive and everyday functioning (American 
Psychiatric Association, 2014). The most common struggles that come as a result of worrying 
are problems sleeping, difficulties to concentrate and overall pessimism (Herlofson, 2014). 
According to Brosschot, Gerin and Thayer (2006), long-term worrying can be viewed upon as 
a pathogenic state that could lead to somatic as well as psychological ill health. In line with this 
it is safe to say that worrying is a real source of psychological suffering and everyday issues.    

The general view on health has changed quite heavily in modern times (Petrie, 
Sivertsen, Hysing, Broadbent, Moss-Morris, Eriksen, & Ursin, 2001). As early as in 1988, this 
was given attention in an article by Barsky (1988) called “The paradox of health”. The author 
stated that over the course of 30 years the collective health of the general public had greatly 
improved, but the satisfaction with personal health had decreased during the same period. 
Reports on somatic symptoms, disabilities and feelings of general illness became more usual. 
The gap between objective and subjective states of health was growing (Barsky, 1988). This 
phenomenon has led to a search for answers in more recent research on general health in the 
modern society. The ever-growing impact of media has been viewed as one factor. Frost, Frank 
and Maibach (1997) stated that news media reports heavily misrepresent the risk factors for ill 
health. The authors argued that this misrepresentation may contribute to skew the popular 
perception of health threats. Common everyday items, such as vaccinations and weak 
electromagnetic fields have been reported as potentially harmful, despite an overwhelming 
amount of research suggesting the opposite (Hackett, 2008; Huiberts, Hjørnevik, Mykletun, & 
Skogen, 2013). Petrie et al. (2001) stated this as one reason for the growth of what they call 
modern health worries (MHW).       

MHW can be described as worries regarding the perceived risk of consequences to one’s 
health due to technological advances associated with a modern lifestyle (Petrie et al., 2001). It 
expresses itself as an increased tendency to worry about modern technology having a negative 
effect on one’s health. These worries have been linked to increased frequency of health care 
visits (e.g. Andersen, & Jensen, 2012; Kaptein, Helder, Kleijn, Rief, Moss-Morris, & Petrie, 
2005; Baliatsas et al., 2015), decrease in overall quality of life (Rief et al., 2012) and an increase 
in perceived somatic symptoms (e.g. Petrie et al., 2001; Rief et al., 2012). 

The phenomena of worrying about the negative effects of modern society is not new. 
For example, the once popular disease neurasthenia (nervous exhaustion) was ascribed to the 
current technological progression: “These diseases I bring into one family, (...). They all occur 
under similar conditions, and in similar temperaments. They are all diseases of civilization, and 
of modern civilization” (Beard, 1880, p. 3). Accordingly, worrying about technological 
development has been talked about for some time. However, the term MHW is rather new. 
Attempts to describe the phenomena, its origins and its current relevance have been made. Due 
to the fact that MHW is a new scientific concept, the body of research is somewhat limited. 

According to Köteles, Simor, Czető, Sárog and Szemerszky (2016), MHW are 
characterized by certain cognitive processes, namely overgeneralization and experiential-

intuitive information processing. Overgeneralization refers to the process whereby a particular 
aspect of technology (e.g. ionizing radiation) which is inherently dangerous to one’s health, is 
cognitively fused with the general aspect of technology (e.g. electromagnetic radiation), and 
the general aspect is perceived as inherently dangerous. Witthöft (2017) found that being 
exposed to a video about electromagnetic fields increased participants’ worries regarding 
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electromagnetic fields affecting their health. This finding demonstrated the power of 
overgeneralization.  

Experiential-intuitive information processing describes the more primal cognitive 
process whereby information is processed automatically and fast. It is relying on personal 
experience, images and feelings, and is often returning more erroneous results. In contrast to 
this, there exists a more advanced cognitive processing of rational thinking, which is slower, 
unique to humans, and producing more accurate results. Both overgeneralization and 
experiential-intuitive information processing aim to help us to find simple solutions by 
generalizing and categorizing. In doing so however, we become more inclined to attribute 
danger to something that is not inherently dangerous. Because of this, these two processes are 
crucial to understanding how MHW develops (Köteles et al. 2016).  

An association between MHW and psychological ill health, such as anxiety and 
depression, has been widely stated to exist (e.g. Petrie et al., 2001; Rief et al., 2011). Anxiety 
can be described as a reaction to the expectation of a future threat, and is a state of discomfort 
and worry which causes somatic symptoms such as muscle tension as well as cautious or 
avoidant behaviors (American Psychiatric Association, 2013). The reaction is as automatic as 
it is involuntary and makes a person more attentive to threats. Anxiety has served as an excellent 
tool for survival throughout the human evolution. In today's society however, the need for 
noticing threats is not as great but the system is still in full effect. As a result of this, the system 
will be triggered by perceived threats that pose no real danger and therefore starting the natural 
defense system in situations where it is not needed (Bouras, & Holt, 2007). With the reasoning 
that anxiety makes a person more attentive to threats at the same time as perceived threats works 
as a cause of anxiety, it is reasonable that MHW affects the level of anxiety and vice versa.  

The World Health Organization (2012) describes depression as a mental disorder, 
characterized by persistent sadness and a loss of interest in activities that you normally enjoy, 
accompanied by an inability to carry out daily activities. A state of depression tends to also be 
characterized by a pessimistic outlook on life, both past and present as well as future.  Because 
of this, a person who is suffering from depression tends to have an involuntary, selective 
attention towards the negative aspects of life. In line with this it is reasonable to think that a 
state of depression possibly could lead to increased general worrying, and therefore increased 
MHW. At the same time, it is reasonable to assume that a high level of general worrying would 
cause a loss of general enjoyment in life and therefore might be a reason for developing 
depression. Accordingly, it is reasonable to conclude that there is a connection between MHW 
and anxiety as well as depression. 

A majority of the research on MHW has been done using the same scale, the Modern 
Health Worries Scale (MHWS), however the findings reported among the studies differ. 
Furthermore, there are currently no meta-studies or systematic reviews available on the 
occurrence of MHW. This makes it difficult to present a collective representation of the data at 
hand. The following section is therefore not to be seen as an exhaustive analysis, but rather as 
an indication of the prevalence and demographic differences regarding MHW. 

The prevalence of MHW has been reported as quite high. The proportion of the 
population reporting at least one symptom in the MHWS have been reported as: 97.3% 
(Palmquist, Petrie, & Nordin, 2016), 95% (Indregard, Ihlebæk, & Eriksen, 2012), a major 

proportion (Andersson, & Jenssen, 2012) and 94% (Rief, Glaesmer, Baehr, Broadbent, Brähler, 
& Petrie, 2012). Several studies have found women reporting significantly more MHW than 
men (Andersen, & Jensen, 2012; Palmquist et al., 2016; Rief et al., 2012; Indregard et al., 2012). 
Age has also been reported as a significant variable, with older people reporting more MHW 
than younger (Andersen, & Jensen, 2012; Palmquist et al., 2016). However, other studies have 
found no association between age and MHW (Rief et al., 2011). 
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MHWS was created and tested in a study conducted by Petrie et al. (2001). It was 
developed by examining what different aspects of modern life that were perceived to have a 
negative impact on health (e.g. genetically modified food, cell phone towers and depletion of 
the ozone layer). Twenty-five of these aspects were selected as items. Each item was answered 
by rating it on a five-point scale ranging from no concern to extreme concern. A factor-analysis 
was conducted which separated the 25 items into four subscales, Toxic interventions (11 items, 
e.g. “Vaccination programs”), Environmental pollution (6 items, e.g. “Air pollution”), Tainted 

food (5 items, e.g. “Antibiotics in food”) and Radiation (3 items, “Cell phones”) (ibid.). Toxic 

interventions include worries regarding both medical factors, such as overuse of antibiotics and 
vaccinations, and toxic chemicals in household products, such as fluoridated water and leakage 
from microwave ovens. Environmental pollution includes worries regarding factors such as air 
pollution and pesticide sprayings. Tainted food covers worries such as genetically modified 
food and antibiotics in food. The fourth subscale, Radiation, includes worries regarding 
cellphones and high-tension power lines (Petrie et al., 2001; Palmquist et al., 2016). While 
connected, the subscales seem to be somewhat differenced. Witthöft et al. (2017) found that 
being exposed to a video about idiopathic environmental intolerance in some cases increased 
the overall rating of MHW while being exposed to a video on electromagnetic fields only 
increased the rating on the fourth subscale, Radiation. This suggests that the four subscales 
might be independent of each other.          

In the original study made by Petrie et al. (2001) the authors stated that among the four 
subscales, Environmental pollution was of most concern to individuals. It got significantly 
higher ratings than both Tainted food and Toxic interventions. Both of these two were, in turn, 
rated significantly higher than Radiation (ibid.). Ergo, regarding the level of concern, the gap 
between subscales is quite large. There are however no reports on how troubling the concern is 
to the individual. It is possible that the fear of consequences that creates the worries differ as 
well. For example, someone who is slightly concerned regarding Radiation might fear worse 
consequences than someone who is extremely concerned regarding Tainted food. It is therefore 
also possible that a slight concern regarding one of the factors (i.e. subscales) affects a person 
stronger than an extreme concern regarding another.  

Rief et al. (2012) stated a significant association between MHW and depression, somatic 
symptoms and quality of life. Accordingly, it is reasonable to assume that MHW is a risk factor 
for developing psychological ill health. Brosschot et al. (2006) state that both depression and 
anxiety can develop as a result of long-term worrying.  

All put together, long-term MHW could potentially affect psychological health. 
Furthermore, it would seem that the different factors of MHW, despite their similarities, could 
possibly have different effects and consequences on psychological health. Based on that 
reasoning, there is a need to investigate if and how the different factors (i.e. subscales) affect 
people differently in terms of psychological health and wellbeing. 
 

Aim 

 
The aim of this master’s thesis was to investigate if and how the different aspects of 

MHW, as measured by the subscales within the MHWS, Toxic intervention, Environmental 

pollution, Tainted food and Radiation, differ regarding degrees of association with, and 
predictive value for, the development of symptoms of depression and anxiety.  
 

• Do the different subscales within MHWS have different degrees of association with 
depression and anxiety? 

• Do the different subscales within MHWS have different prediction values regarding the 
development of depression and anxiety?  
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Method 

Participants 
 

The data used for this study were obtained from the Västerbotten Environmental Health 

Study (VEHS) (Palmquist, Claeson, Neely, Stenberg, & Nordin, 2014). VEHS is a longitudinal 
population study based on a self-report survey. The sample was stratified for age and gender 
and was randomized using the Swedish civil registry. Regarding age and gender, the population 
in Västerbotten was similar to the population nationwide (Statistics Sweden, 2010).  

The study was conducted on three separate occasions, T1 in 2010, T2 in 2013 and T3 in 
2016. For this master’s thesis, only data from T1 and T2 will be examined. At T1, 8600 surveys 
were sent out and 3406 (40%) were answered. At T2 an identical survey was sent out to those 
who had provided answers at T1 and still lived in Västerbotten, a total of 3181. Of these, 2336 
(73%) were answered. This gave a total sample of 2336 participants providing data for both T1 
and T2, corresponding to a loss of 1070 (31%) participants between the two timestamps. Of the 
final sample, 113 did not provide complete data for at least one of the categorical variables 
relevant to this study and were therefore excluded.  This master’s thesis therefore used the data 
from 2223 participants (26% of the original, sample of n=8600).  

Description of the participants. Of the sample used in this study, 1235 (56%) were 
women and 988 (44%) were men, and the mean age was 54 years. Table 1 below displays the 
reported percentages regarding the proportion of the people in each gendered age group as a 
part of the whole sample. The original sample denote the people asked to participate in study, 
and consisted of 8600 people, grouped into six age groups. Using national census data, the sizes 
and gender distribution of the different age groups were constructed as to be representative of 
Västerbotten County. The percentages presented under Original sample were therefore equal 
to the population in Västerbotten County at the given time. As can be seen from Table 1, the 
Västerbotten County is essentially representative for the population of Sweden as a whole. 

 
Table 1 
 
Number (and percentages) of individuals within our sample, the original sample and the 

population of Sweden, divided by gender and age strata.  

                Our sample (2010) 

 

                Original sample (2010) 

 

           Sweden (18-79 y.o, 2017.)1 

 

 
Age strata 

Women               Men 

 

       Women              Men  Women                      Men 

      
18-29 133   (6%)           75    (3%)        955 (11%)          1035  (12%)  747 377     (10%)       812 462   (11%) 

30-39 160   (7%)           88    (4%)        660 (8%)            717    (8%)  628 607     (8%)         662 079   (9%)     

40-49 193   (9%)           135  (6%)        711 (8%)            741    (9%)   638 842     (9%)         659 510   (9%) 

50-59 272   (12%)         220  (10%)        721 (8%)            746    (9%)  626 474     (8%)         643 440   (9%)   

60-69 302   (14%)         282  (13%)        693 (8%)            702   (8%)   566 225     (8%)         558 874   (7%) 

70-79 175   (8%)           188  (8%)        493 (6%)            426   (5%)   482 348     (6%)         450 736   (6%) 

Total 1235 (56%)         988  (44%)        4233 (49%)        4367 (51%)  3 689 873  (49%)    3 787 101  (51%) 

1. Data from Statistics Sweden (2018a). 
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Other variables of interest to this study included education level and marital status. 
Table 2 displays how the sample for this study compares to the population of the entire country 
regarding education level.     

 
Table 2 

 
Number (and percentages) of individuals within our sample and the population 

of Sweden, divided by highest education level.   

 
Highest education level 

Our sample 

Women               Men 

Sweden (16-74 y.o., 2016)1 

Women                   Men 

   
Compulsory school 

 
282 (13%)          270 (12%) 722 066    (10%)    570 372    (8%) 

Senior high school 

 
358 (16%)          382 (17%) 1 475 315 (20%)    1 690 229 (23%)   

College/University 

 
595 (27%)          336 (15%) 1 459 758 (20%)    1 174 601 (16%) 

Missing -                          -  71 911      (1%)      101 025    (1%)  

1. Data from Statistics Sweden (2018b). 

 
In the sample for this study, regardless of gender, 552 (25%) stated that completion of 

compulsory school was their highest level of education. 740 (33%) had completed senior high 
school and 931 (42%) had at least begun a college or university education.  

Regarding marital status, 1728 (78%) were married, 228 (12%) were unmarried, 143 
(6%) were divorced, and 83 (4%) were widowed. Table 3 displays how the sample for this study 
compares with the population of the entire country regarding civil status. 
 
Table 3 
 

Number (and percentages) of individuals within our sample and the population 

of Sweden, divided by marital status. 

 
Civil status 

Our sample 

Women               Men 

Sweden (18-79 y.o.)1 

Women                   Men 

   
Married 

 
938 (42%)          790 (36%) 1 598 739  (21%)    1 572 217 (21%) 

Unmarried/ 
Divorced/ 
Widowed 

 

297 (13%)          198 (9%) 2 100 134  (28%)    2 214 884 (30%)   

1. Data from Statistics Sweden (2018a). 

Ethical considerations 

 
The VEHS was approved by the Umeå Regional Ethics Board (Dnr. 09-171M) and all 

participants gave their informed consent to participate. The present study has not obtained any 
identifying information regarding any of the participants. Accordingly, the present study falls 
in line with the rest of the VEHS regarding ethical considerations. 
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Measures  

 
The VEHS questionnaire consists of ten sections of single questions and 13 

questionnaire instruments. For the purpose of this master thesis, only demographics data, 
MHWS as well as the Hospital Anxiety and Depression Scale (HADS) was used.  

Demographics data. Single questions regarding age, gender, marital status, 
cohabitation and education.  

Modern Health Worries Scale. The questionnaire aims to quantify the degree of 
worrying about different aspects of modern life having a negative impact on one’s health. It 
consists of 25 items and the respondent is asked to rate each items severity on a five-point scale, 
ranging from no concern to extreme concern. MHWS was constructed in 2001 and was reported 
showing excellent internal consistency for the whole scale (Chronbach’s α= .94). The four 
subscales were found by a principal component analysis using varimax rotation, with each 
subscale reported as displaying at least good internal consistency (Chronbach’s α<.8) (Petrie et 
al., 2001). The VEHS uses a Swedish version of MHWS, were all the original items were 
translated into Swedish. The Swedish version was translated from the original English version 
by a bilingual person, and no item alterations were done to the original scale. The psychometric 
properties of the Swedish version of MHWS was examined with the following results: the 
whole scale was reported as showing excellent internal consistency (Chronbach’s α= .96), and 
the subscales were reported as showing at least good internal consistency (Chronbach’s α<.8). 
The factor structure was examined by Confirmatory Factor Analysis and using an optimized 
analysis of goodness-of-fit, the factor structure was deemed acceptable (Palmquist et al. 2016).  

Hospital Anxiety and Depression Scale. The questionnaire is constructed to be used 
by clinically working professionals to notice indications of psychiatric diagnosis in an early 
stage. It is a self-report scale that consist of two separate parts. One designed to measure signs 
of anxiety related issues and one to measure signs of depression related issues (Zigmond, & 
Snaith, 1983). Both of these have got seven items each and the respondent answers on a four-
stage ordinal scale. The four alternatives vary between items but are scored in the same fashion, 
0-3 points, where zero represents a low assessment of symptoms and three represents the 
opposite. In this study, the part that measures signs of anxiety related issues will be referred to 
as HADS Anxiety and the part that measures signs of depression related issues will be referred 
to as HADS Depression. A Swedish version is available, including psychometric data for a 
Swedish sample (Lisspers, Nygren, & Söderman, 1997).  

 
Statistical analyses  

 
All statistical analyses were conducted using the Statistical Package for Social Sciences, 

version 24 (SPSS 24). Categorical variables were manipulated into dummy variables to enable 
their inclusion in the statistical analyses. In order to account for the missing data, Markov chain 
Monte Carlo multiple imputation was used. Five imputed datasets were obtained, and their 
pooled values were used in the analyses. 

Description of variables. The variables of interest were assigned into three groups; 
Background data, Independent variables and Dependent variables. Regarding the demographic 
data, the variable Sex was limited to two possible answers, Man or Woman. For the statistical 
analysis all woman-answers received a value of 1 while all man-answers received a value of 2. 
This means that a positive correlation coefficient regarding Sex suggests that a high score on 
the correlating variable is more common among the people who answer Man than among the 
people who answer Woman. For the variable Age the value used for the statistical analysis is 
identical to the age of the responding individual. This means that a positive correlation 
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coefficient regarding Age suggest that a high score on the correlating variable becomes more 
common when the age of the respondents increase.       
  In the original survey, the variable Is married consisted of four (married/cohabitant, 

unmarried, divorced and widow/widower) possible answers. For analyses conducted in this 
study, the variable was manipulated to only have two outcomes of significance, married and 
not married. This was done by merging all unmarried, divorced and widow/widower answers 
into the new outcome not married. For the statistical analysis, this meant that all 
married/cohabitant answers received a value of one while all other answers received a value of 
zero. This means that a positive correlation coefficient regarding Is married suggests that a high 
score on the correlating variable is more common among the people who are currently married 
than among the people who are not.  
  The variable Highest education level was limited to three possible outcomes. 
Elementary school, Senior high school and College/University. For the statistical analysis all 
Elementary school answers received a value of one, Senior high school received a value of two 
and University received a value of three. This means that a positive correlation coefficient 
regarding Highest education level suggests that a high score on the correlating variable becomes 
more common the higher the education level.  
  Regarding the variables Exercises at least 2 times/week and Consumes alcohol at least 

2 times/week a positive outcome received a value of 1 while a negative outcome received a 
value of 0. This means that a positive correlation coefficient regarding any of these variables 
suggests that a high score on the correlating variable is more common among people who 
exercise/ consumes alcohol at least two times a week than among people who exercise/ 
consumes alcohol at least less than two times a week.   

For all other variables a higher score represents higher levels of experienced problems. 
This means that a positive correlation coefficient between two of these variables, e.g. HADS 

Anxiety and HADS Depression, suggests that experiencing a higher level of anxiety is more 
common among people who experience a higher level of depression, and vice versa. To enable 
comparison among the MHWS subscales, the mean was used as opposed to the total score, 
since the different subscales contained a varying number of items.  

Correlation analyses. Two types of correlation analyses were performed to determine 
if it was appropriate to perform the intended regression analyses. The first correlation analysis 
examined the covariance between the independent variables at T1 and the dependent variables 
at T2 (see Table 4). Table 4 displays significant correlations between all variables except in 
three cases, MHWS Total T1 and HADS Depression T2, MHWS Tainted food T1 and HADS 

Anxiety T2 as well as MHWS Tainted food T1 and HADS Depression T2.  
The magnitude of the significant correlations should be described as small (Cohen, 

1977). This means that the correlations are strong enough to justify using these variables in the 
regression analyses but not strong enough to compromise the validity of the analyses. Regarding 
the non-significant correlations, normally this result would exclude these independent 
variables. However, both current variables were still included in the final regression analyses. 
MHWS Total T1 remained due to fact that three of the four MHWS subscales did correlate 
significantly with HADS Depression T2. It is therefore possible that the sole non-significant 
subscale has a statistical impact which does not represent the score on the entire scale. MHWS 

Tainted food T1 remained in the regression analyses since it is one of the four subscales and 
was therefore deemed meaningful to keep. 
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Table 4 
 

Correlations between the dependent, T2, and independent, T1, variables. 

 HADS Anxiety  
T2 

HADS Depression  
T2 

MHWS Total T1 .091*** .042 

MHWS Toxic interventions T1 .082*** .048* 

MHWS Environmental pollution T1 .117*** .047* 

MHWS Tainted food T1 .028 -.012 

MHWS Radiation T1 .100*** .074** 

* p <0.05 , ** p <0.01 , *** p <0.001 

 
The second set of correlation analyses were performed in order to check for potential 

confounding variables. They were conducted via two-tailed bivariate correlations within each 
time of measurement (i.e. variables at T1 were correlated with other T1 variables and variables 
at T2 were correlated with other T2 variables). Spearman’s rank correlation coefficient was 
chosen since several variables were non-continuous. The results of the bivariate correlation 
analyses are shown in Appendix. The primary findings are that most of the variables correlated 
significantly (p<.05) with each other, as well as that all proposed background variables 
correlated significantly with at least one of the dependent and one of the independent variables. 
Based on this it is to be deemed appropriate to include all of the proposed background variables 
in the regression analyses.  

It is also noteworthy that the two background variables Consumes alcohol at least 2 

times/week and Is married both stand out as highly uncorrelated with the independent variables. 
They are both significantly correlated with only one of the MHWS variables each. Both are 
however significantly correlated with both HADS Depression and HADS Anxiety and they are 
therefore included in the regression analyses. Further it is of value to note that the different 
subscales within MHWS are highly correlated with each other.  

Regression analyses. To examine the predictive relationship between the all the 
variables of interest, a total of four hierarchical multiple regression analyses were conducted.  

All regression analyses were conducted in four steps. The first step consists of the T1 
correspondent of the dependent T2 variable (i.e. HADS Anxiety and HADS Depression). This 
means that the analyses will measure the change in score regarding that variable. 

In the second step the background data was accounted for in two additional blocks. The 
first block consisted of Age, Sex, Marital status and Education level. The second block 
consisted of Frequency of alcohol consumption and Frequency of physical exercise. The third 
block consisted of the independent variable of interest i.e. MHWS total score or the four 
subscales of MHWS. This setup enables the result in the fourth step to be non-dependent on 
any of the variables in the previous steps. 

 

Results 

 
Associations 

 
Table 5 displays the correlation coefficients between the dependent and independent 

variables as measured at T1.  
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Table 5 
 

Correlations between the dependent, T1, and independent, T1, variables.  
 HADS Anxiety  

T1 
HADS Depression  
T1 

MHWS Total T1 .147*** .083*** 

MHWS Toxic interventions T1 .131*** .091*** 

MHWS Environmental pollution T1 .170*** .089*** 

MHWS Tainted food T1 .057** .000 

MHWS Radiation T1 .168*** .121*** 

* p <0.05, ** p <0.01, *** p <0.001 

 
The analysis displays a significant correlation in all cases but one, HADS Depression 

T1 with MHWS Tainted food T1. This result indicates that there is an association between MWH 
and symptoms of both anxiety and depression, as measured by MHWS and HADS at T1. As 
seen in Table 4, this association remains when comparing the independent variables at T1 and 
the dependent variables at T2. However, the results of that analysis are not as significant, and 
the correlation coefficients are not as strong.  
 
Predictive relationships 

 
Anxiety. Table 6 displays the result of the hierarchical multiple regression analysis 

examining if the MHWS Total score at T1 is a predictor for the difference in anxiety between 
T1 and T2, as measured by HADS Anxiety. 

 

Table 6  
 
Hierarchical multiple regression analysis for HADS Anxiety T2 as dependent on MHWS total 

T1. 
                                                                  Anxiety HADS T2 

  Step 1  Step 2  Step 3  Step 4 

T1 variable   

 

    

HADS Anxiety .622***  .608***  .607***   .607*** 

Demographic data   
        Sex   
        Age  
        Level of education 

        Marital status        

 

 

 

 -.036* 
            -.058** 
            -.033 
            -.017 

 

-.041* 

-.061** 

-.041* 

-.019 

 

 -.040* 

 -.063** 

 -.041* 

 -.019 
 Lifestyle data 

           Physical exercise  

           Alcohol consumption 

 

 
  

-.012 

 .042* 

 

    -.013 

     .042* 

MHWS  

Total 
                     

  .004 

Δ R2  
Cumulative R2 
n 

.387*** 

.387*** 

2223 

      .004** 

      .391** 

      .001 

      .392 

   .001 

   .393 

Note. Standardized Beta-coefficients (β) are listed.   
* p<.05, ** p<.01, *** p<.001 
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The analysis displays a non-significant beta coefficient between MHWS Total and 
HADS Anxiety (p>.05). Further, the ΔR2 value for step four is also non-significant, indicating 
that MHWS Total is not a significant factor when predicting the change in HADS Anxiety 

between T1 and T2.     
Table 7 displays the result of the hierarchical multiple regression analysis examining if 

the MHWS subscales score at T1 were predictors for the difference in anxiety between T1 and 
T2, as measured by HADS Anxiety.  

 
Table 7 

 
Hierarchical multiple regression analysis for HADS Anxiety T2 as dependent on the MHWS 

Subscales T1.  
                                                                  Anxiety HADS T2 

  Step 1  Step 2  Step 3  Step 4 

T1 variable   

 

    

HADS Anxiety .622***    .608***  .607***   .607*** 

Demographic data   
        Sex  
        Age  
        Level of education 

        Marital status        

 

 

 

   -.036* 
-.058** 
-.033 
-.017 

 

-.041* 

-.061** 

-.041* 

-.019 

 

  -.040* 

  -.063** 
  -.041* 

  -.019 
 Lifestyle data 

           Physical exercise  

           Alcohol consumption 

 

 
  

-.012 

 .042* 

 

  -.013 

   .042* 

MHWS  

           Toxic interventions 

           Environmental pollution  

           Tainted food 

           Radiation 

      

 -.021 

  .062 

 -.024 

 -.017 

Δ R2  
Cumulative R2 
n 

.387*** 

.387*** 

2223 

       .004** 

       .391** 

    .001 

    .392 

   .001 

   .393 

Note. Standardized Beta-coefficients (β) are listed.   
* p<.05, ** p<.01, *** p<.001 

 
The analysis displayed non-significant beta coefficients between HADS Anxiety and all 

the MHWS subscales (p>.05). The beta-coefficient between HADS Anxiety and the MHWS 
subscale Environmental pollution was positive while the beta coefficients between HADS 

Anxiety and the other subscales were negative, which may indicate that the positive coefficient 
was inflated due to the suppressor effect. Further, the ΔR2 value for step four was non-
significant, indicating that none of the MHWS Subscales are significant factors when predicting 
the change in HADS Anxiety between T1 and T2.    

Tables 6 and 7 display the results of the hierarchical multiple regression analyses 
regarding Anxiety HADS. The result shows that neither MHWS Total nor any of the MHWS 
subscales are a significant factors for predicting the change in Anxiety HADS from T1 to T2. 
The standardized Beta-coefficients as well as the ΔR2 

 values are non-significant for all MHWS 
variables. Regarding the background variables, both the Beta-coefficients and the ΔR2 

 values 
are either rather weak or non-significant. 
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Depression. Table 8 displays the result of the hierarchical multiple regression analysis 
examining if the MHWS subscales score at T1 is a predictor for the difference in depression 
between T1 and T2, as measured by HADS Depression.  

 
Table 8 

 
Hierarchical multiple regression analysis for HADS Depression T2 as dependent on MHWS 

total T1.  
                                                                  Depression HADS T2 

  Step 1  Step 2  Step 3  Step 4 

T1 variable   

 

    

HADS Depression .564***  .561***  .561***    .562*** 

Demographic data   
        Sex  
        Age  
        Level of education 

        Marital status        

 

 

 

  -.014 
            -.027 
            -.038** 
            -.016 

 

-.015 

-.029 

-.042* 

-.017 

 

  -.017 

  -.028 

  -.043* 

  -.017 
 Lifestyle data 

           Physical exercise  

           Alcohol consumption 

 

 
  

-.003 

 .021 

 

     -.003 

      .021 

MHWS  

Total 
                     

  -.027 

Δ R2  
Cumulative R2 
n 

.318*** 

.318*** 

2223 

   .001 

   .319 

     -.001 

      .318 

    .000 

    .318 

Note. Standardized Beta-coefficients (β) are listed.   
* p<.05, ** p<.01, *** p<.001 

 
The analysis shows a non-significant beta coefficient between MHWS Total and HADS 

Depression (p>.05). Further, the ΔR2 value for MHWS Total is also non-significant, indicating 
that MHWS Total is not a significant factor when predicting the change in HADS Depression 

between T1 and T2.     
Table 9 displays the result of the hierarchical multiple regression analysis examining if 

the MHWS subscales score at T1 is a predictor for the difference in depression between T1 and 
T2, as measured by HADS Depression. The analysis shows non-significant beta coefficients 
between the MHWS subscales and HADS Depression (p>.05). Further, the ΔR2 value for the 
MHWS subscales is also non-significant, indicating that the MHWS subscales is not a significant 
factor when predicting the change in HADS Depression between T1 and T2. 

Tables 8 and 9 display the results of the hierarchical multiple regression analyses 
regarding HADS Depression. The result shows that neither MHWS Total nor any of the MHWS 
subscales are significant factors for predicting the change in HADS Depression from T1 to T2. 
The standardized beta coefficients as well as the ΔR2 values are non-significant for all MHWS 
variables. Regarding the background variables, both the Beta-coefficients and the ΔR2 values 
are either rather weak or non-significant. 
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Table 9 
 

Table 9. Hierarchical multiple regression analysis for HADS Depression T2 as dependent on 

the MHWS subscales T2.  
                                                                  Depression HADS T2 

  Step 1  Step 2  Step 3  Step 4 

T1 variable   

 

    

HADS Depression .564***  .561***  .561***    .562*** 

Demographic data   
        Sex  
        Age  
        Level of education 

        Marital status        

 

 

 

  -.014 
            -.027 
            -.038** 
            -.016 

 

-.015 

-.029 

-.042* 

-.017 

 

  -.017 

  -.028 
  -.043* 

  -.017 
 Lifestyle data 

           Physical exercise  

           Alcohol consumption 

 

 
  

-.003 

 .021 

 

  -.003 

   .021 

MHWS  

           Toxic interventions 

           Environmental pollution  

           Tainted food 

           Radiation 

      

 -.005 

  .021 

 -.029 

 -.000 

Δ R2  
Cumulative R2 
n 

.318*** 

.318*** 

2223 

   .001 

   .319 

   -.001 

    .318 

   .000 

   .318 

Note. Standardized Beta-coefficients (β) are listed.   
* p<.05, ** p<.01, *** p<.001 

 
Summary 
 

The correlation analyses show both significant and non-significant associations between 
MHW and symptoms of anxiety and depression. Regarding symptoms of anxiety, every 
correlation coefficient, except MHWS Tainted food T1 with HADS Anxiety T2, is 
significant.  This indicated a significant association between MHW and symptoms of anxiety, 
as measured by MHWS and HADS. Regarding symptoms of depression, there were three non-
significant results: MHWS total T1 with HADS Depression T2, MHWS tainted food T1 with 
HADS depression T2 and MHWS tainted food T1 with HADS Depression T1. Furthermore, the 
significant correlation coefficients could be described as non-existing according to Cohen 
(1977). The mixture of non-significant and significant-but-weak correlations indicates that 
while there appears to be an association between MHW and symptoms of depression, it would 
not be appropriate to claim that this association was clinically meaningful.  
   All regression analyses show non-significant results regarding the variables of interest 
(i.e. MHWS Total and the MHWS Subscales). The non-significant, standardized beta 
coefficients suggest that these variables are not relevant factors for predicting change in neither 
anxiety nor depression (as measured by HADS Anxiety and HADS Depression). The non-
significant ΔR2 values indicates that neither MHWS Total nor any of the MHWS subscales 
explains a significant amount of the variance for any of the dependent variables.   

 
Discussion 

 
The aim of the present study was to examine if and how the different aspects of MHW 

differs regarding both 1) association with symptoms of anxiety and depression, as well as 2) 
prediction for developing symptoms of anxiety and depression. 
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The result regarding symptoms of depression display weak or non-significant 
correlations between symptoms of depression and MHW. MHWS Radiation stands out as the 
subscale which has the strongest correlations to symptoms of depression both when comparing 
T1 to T1 (see Table 5) and T1 to T2 (see Table 4). Based on Cohen (1977) the correlations are 
small. It is however significant and thus indicating a meaningful association between that aspect 
of MHW and symptoms of depression. Regarding the other three subscales, the associations 
were deemed too weak to be considered meaningful. Furthermore, the result displays that MHW 
is not a significant predictor regarding change in symptoms of depression over this three-year 
period. Accordingly, it is reasonable to conclude that people who experience a degree of MHW 
connected to radiation also experience a degree of symptoms of depression, while experiencing 
other types of MHW is not associated with symptoms of depression.  Furthermore, MHW can 
be concluded not to be a predictor for neither an increase nor a decrease of symptoms of 
depression. The lack of a significant prediction value also infers that there is no way to discern 
if the subscales predict differing degrees of depression. 

Regarding symptoms of anxiety, the result indicates that there is a significant but small 
association between symptoms of anxiety and MHW. Further, the correlation with symptoms 
of anxiety varies among the different subscales within the MHWS, both when comparing T1 to 
T1 (see Table 5) and when comparing T1 to T2 (see Table 4). In both cases, the strongest 
correlation is between anxiety and MHWS Environmental pollution, followed by MHWS 

radiation and MHWS Toxic interventions, while the last subscale MHWS Tainted food did not 
display a significant association. The result indicates that there is a difference between the 
subscales regarding association with symptoms of anxiety. However, the result also displays 
that MHW is not a significant predictor regarding change in anxiety over this three year period. 
Accordingly, it is reasonable to conclude that people who experience a degree of MHW also 
experience a degree of anxiety, unless that the MHW is confined to tainted food. On its own, 
however, MHW is not responsible for neither an increase nor a decrease in the experience of 
anxiety. The lack of a significant prediction value also infers that there is no way to discern if 
the subscales predict differing degrees of anxiety. 

The association between MHW and symptoms of anxiety goes in line with earlier 
research (Andersen, & Jensen, 2012). Furthermore, a significant association between general 
worrying and symptoms of anxiety has been found on several occasions (e.g. Roemer, Molina, 
& Borkovec, 1997; Szabó, 2010). Based on this, the results of the present study regarding 
association between symptoms of anxiety and MHW was to be expected. However, the present 
study suggests that there is a difference in association between the different aspects of MHW 
and symptoms of anxiety, and more importantly; not all of what is measured by the MHWS 
seems to be associated with symptoms of anxiety. This result indicates that the subscales might 
not be as interconnected to each other as the high internal consistency might suggest. 
Furthermore Witthöft et al. (2017) showed that the outcome of one of the subscales could be 
experimentally manipulated separately from the others. In the present study, the third subscale, 
Tainted food, stands out as the only subscale without an association with neither anxiety nor 
depression that based on Cohen (1977) can be deemed meaningful. Combined, these two results 
indicate that the total score of the MHWS might not always accurately represent an individual's 
worries. I.e. a person receiving a high score on Tainted food but a low score on the other 
subscales receives an intermediate result on the total scale. Since the total scale has a significant 
association with anxiety it would be a possible conclusion that the person also suffers from a 
degree of anxiety. However, since Tainted food does not have a meaningful association with 
anxiety, that conclusion would be made on an inaccurate basis. Therefore, it might be more 
meaningful to investigate the scores of the subscales, rather than the total score, when trying to 
examine an individual’s MHW and what part it plays in their life. 
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Since high levels of MHW has been associated with an increase in health care 
utilization, and therefore a higher cost to society (Barsky, 1988; Petrie et al. 2001), 
understanding both the origin of MHW as well as its effects might prove an economically sound 
investment. A further understanding might pave the way for the creation of effective 
psychological intervention techniques to combat existing MHW, as well as remedying the link 
between exaggerated media reports and increase in MHW. The present study suggests that there 
is more to be known about the construct of the MHWS, especially regarding the existing 
subscales. It also suggests that MHW does not predict a change in severity of symptoms of 
neither depression nor anxiety over a three-year period, which in turn suggests a lack of 
causality between these symptoms and MHW. The opposite predictive relationship has 
however not been examined. In conclusion, MHW remains a rather new and unexplored 
phenomenon on which, in the authors’ opinion, more research is necessary. 

The VEHS used a 26 page long self-report survey for collecting data. The survey 
consisted of numerous psychological and health related questionnaires. Given the extensive 
nature of the survey, it is possible that survey taking fatigue would affect the participants which 
would harm the reliability and therefore the validity of the survey. A strength of the VEHS was 
the large sample size (n=2223), which enabled more powerful statistical inferences. The present 
study used data from roughly one percent of the entire population in Västerbotten (Statistics 
Sweden, 2016). 

The first survey was sent out to a stratified, random sample chosen to be representative 
for the population in Västerbotten (n=8600). However, due to dropouts, only 2336 (27%) 
followed through and participated in both T1 and T2. As displayed in Table 1, younger people 
and men were, generally, more likely to drop out. Accordingly, older people and women are 
overrepresented in the sample compared to the population of both Västerbotten County and 
Sweden. The skewed sample limits the generalizability of the conclusions of the study (Lynn, 
& Lugtig, 2017). 

The present study used the instrument HADS to measure symptoms of depression and 
anxiety. HADS was designed to be used as a tool for screening for signs of depression and 
anxiety on patients who seek medical care (Zigmond & Snaith, 1983). Since HADS was 
designed as a screening tool and never a tool for psychiatric diagnosis, the results should be 
interpreted with caution; a high score does not automatically equate diagnosable anxiety or 
depression, and a low score does not exclude the possibility of anxiety or depression. 
Accordingly, using HADS to measure anxiety and depression could eventuate in a misleading 
result. This is also why the present study claims to examine symptoms of anxiety and depression 
rather than the actual diagnoses. 

MHWS was used in the present study to measure MHW. This came with some potential 
drawbacks. The original article (Petrie, 2001) provided a limited description on the construction 
of the scale. Inclusion and exclusion criteria was not presented, and no description of the 
surveyed sample was provided. Accordingly, using the MHWS could be regarded as a 
limitation to the validity of the present study. It is however, as of today, the only instrument 
available to measure MHW. 

HADS and MHWS uses Likert-type scales as a means of answer. The provided data 
were later used in the regression and Pearson’s product correlation analyses. According to 
Knapp (1990), treating Likert-type data as interval-data will compromise the validity of these 
analyses. In line with this, the analyses in the present study could be viewed as invalid. 
However, Carifio and Perla (2008) argues that it is possible to use Likert-type data in parametric 
statistical tests without compromising the validity. Based on the latter, it was deemed 
appropriate to treat the Likert-type data as interval-level data to enable certain statistical 
analyses. 
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One of the main analyses used in the present study was the multiple hierarchical 
regression analysis. When conducting that sort of analysis, several statistical assumptions are 
required to be fulfilled; multivariate normality, homoscedasticity, absence of multicollinearity 
and linearity between the dependent and independent variables (Howell, 2013). For the present 
study, all assumptions but homoscedasticity can been be regarded as fulfilled. HADS suffers 
from a lack of normal distribution regarding outcome. Most people in a non-clinical population 
do not suffer from depression or anxiety. Accordingly, 66% scored 6 points or less, of a total 
of 42 points. This floor effect skews the distribution towards zero, making the distribution 
heteroscedastic. Based on Howell (2013), this heteroscedasticity could potentially harm 
reliability of the regression analyses. 

Altogether, the present study has shown differences between the different aspects of 
MHW when it comes to association with symptoms of anxiety and depression. Regarding 
prediction however, no difference between the subscales was displayed due to the non-
significant result. All interpretations of the result should however be viewed with caution, due 
both to the rather small correlation coefficients as well as to the methodological demerits. 
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Appendix. Correlation coefficients for background variables, independent variables and dependent variables T1/T2. 

Variables 

T1/ 
T2 

Sex Is married Highest 
education level 

Exercises at least 
2 times/week 

Consumes 
alcohol at least 2 
times/week 

Anxiety HADS 

 

Depression 
HADS 

MHWS total MHWS- toxic 
interventions 

 

MHWS- 
environmental 

pollution 

MHWS- tainted 
food 

 

MHWS - 
Radiation 

Age ,115***/ 
.115*** 

.057**/ 
.170*** 

-.404***/ 
-.437*** 

.178***/ 
.110*** 

.076***/ 
.049* 

-.167***/ 
-.121*** 

.002/ 
.013 

.178***/ 
.181*** 

.143***/ 
.138*** 

.152***/ 
.176*** 

.190***/ 
.170*** 

.154***/ 
.183*** 

Sex - .048*/  
   .080*** 

-.122***/ 
.136*** 

-.115***/ 
-.085*** 

.061**/ 
.030 

-.148***/ 
-.127*** 

.027/ 
.004 

-.139***/ 
-.129*** 

-.089***/ 
-.092*** 

-.139***/ 
-.133*** 

-.139***/ 
-.126*** 

-.163***/ 
-.157*** 

Is married  - .028/ 
-.052* 

.000/ 
.038 

.067**/ 
.075*** 

-.048*/ 
-.078*** 

-.054*/ 
-.076*** 

.027/ 
.027 

.023/ 
.016 

.022/ 
.020 

.042*/ 
.055** 

.007/ 
.015 

Highest 
education level 

  - -.014/ 
-.009 

.146***/ 
.136*** 

.067**/ 
.045* 

-.049*/ 
-.064** 

-.066**/ 
-.074** 

-.069**/ 
-.056** 

-.027/ 
-.050* 

-.056**/ 
-.069** 

-.078***/ 
-.115** 

Exercises at least 
2 times/week 

   - .057**/ 
.015 

-.042*/ 
-.038 

-.099***/ 
-.070** 

.080***/ 
.043* 

.056**/ 
.046** 

.064**/ 
.050* 

.090***/ 
.018 

.082***/ 
.032 

Consumes 
alcohol at least 2 
times/week 

    - -.015/ 
.053* 

-.042*/ 
.009 

-.007/ 
.003 

-.010/ 
.006 

.014/ 
.009 

.001/ 
.001 

-.047*/ 
-.051* 

Anxiety HADS      - .605***/ 
.645*** 

.147***/ 
.154*** 

.131***/ 
.145*** 

.170***/ 
.153*** 

.057**/ 
.083*** 

.168***/ 
.163** 

Depression 
HADS 

      - .083***/ 
.116*** 

.091***/ 
.113*** 

.089***/ 
.115*** 

.000/ 
.050* 

.121***/ 
.135*** 

MHWS total        - .928***/ 
.936*** 

.902***/ 
.919*** 

.855***/ 
.871*** 

.710***/ 
.728*** 

MHWS- toxic 
interventions 

        - .765***/ 
.799*** 

.687***/ 
.718*** 

.582***/ 
.614*** 

MHWS- 
environmental 
pollution  

         - .730***/ 
.768*** 

.604***/ 
.629*** 

MHWS- tainted 
food 

          - .556***/ 
.585*** 

* p <0.05 , ** p <0.01 , *** p <0.001 


