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Abstract 

Background: After 1985, the proportion of women who drink alcohol in Norway has 

increased, narrowing the gender gap in alcohol consumption. In Norway, more women now 

drink alcohol than before. There is little evidence of an association between alcohol 

consumption and self-rated health (SRH) in Norwegian women. Therefore, this study aimed 

at the association between alcohol consumption and SRH in Norwegian women aged 30 to 70 

years. 

Methods: This is a cross-sectional study of 172, 472 Norwegian women aged 30 to 70 years, 

using data from the Norwegian Women and Cancer (NOWAC) cohort. This study only 

focused on wave 1 from 1991 to 2008. We used multinomial logistic regression to analyze the 

association between alcohol consumption and SRH. In addition, we adjusted the analysis 

separately for age and then for multivariable (age, educational status, cigarette smoking, BMI, 

physical activity). We further stratified the adjusted models based on educational status. 

Results: This study found that alcohol nonconsumption was positively associated with poor 

health, with an odds ratio of 1.64 and a 95% confidence interval of 1.56 to 1.73. High alcohol 

consumption was positively associated with excellent health with an odds ratio of 1.21 and a 

95% confidence interval of 1.16 to 1.26. The positive association between alcohol 

nondrinking and poor health by educational status was stronger among women with higher 

levels of education. 

Conclusion: Women who drank high amounts of alcohol were positively associated with 

good SRH, and women who did not drink alcohol were positively associated with poor SRH. 

Because this study was cross-sectional, it is not possible to determine the direction of the 

association. Therefore, future prospective longitudinal studies are needed to investigate 

causality. 

Keywords: Self-rated health, Alcohol, Alcohol consumption  
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1  Background 

1.1  Alcohol 

Human societies have used alcoholic beverages at least since recorded history began (Room et al., 

2005). According to the World Health Organization (WHO), alcohol is a psychoactive substance 

with dependence-producing properties that has been widely used in many cultures (World Health 

Organization, 2022). Alcohol consumption, as the term is used in clinical and research applications, 

refers to the ingestion of a beverage typically oral that contains ethanol (Gellman & Turner, 2013). 

Generally, alcohol consumption is commercially promoted as a lifestyle associated with recreation, 

partying, and relaxation (World Health Organization, 2021). The relationship between alcohol use 

and health outcomes is complex and multidimensional (Rehm et al., 2003; Room et al., 2005) and 

the dose-response association between alcohol consumption and adverse health effects varies from 

person to person (Skogen et al., 2012). Alcohol consumption contributes to a wide range of negative 

acute and chronic health consequences (Rehm et al., 2017; Tran et al., 2022). Alcohol drinking is a 

leading modifiable risk factor for injuries and several non-communicable diseases such as liver 

cirrhosis, cardiovascular diseases, neuropsychiatric disorders, and seven types of cancer (mouth, 

pharynx, larynx, esophagus, liver, colorectal, and female breast cancer) (Centers for Disease Control 

and Prevention, 2022; Ferrari et al., 2014; World Health Organization, 2016). Altogether, alcohol 

accounts for 5.1% of the global burden of disease and injury, measured in Disability Adjusted Life 

Years (DALYs) (Sudhinaraset et al., 2016; World Health Organization, 2022). Previous studies have 

shown an increased risk of mortality by the high level of alcohol consumption (Gmel & Rehm, 2004; 

Jin et al., 2013; Stockwell et al., 2016; Zhao et al., 2017). Worldwide, 3 million people die each year 

from harmful alcohol consumption which corresponds to 5.3% of all deaths (World Health 

Organization, 2022). 

Consumption of alcohol and its impact on the burden of disease attributable to alcohol use is 

alarming for Europe (World Health Organization, 2016). Per capita, alcohol consumption in the 

WHO European Region varies widely by country but is still the highest in the world (World Health 

Organization, 2019). Achieving a reduction in alcohol consumption requires concerted action by 

countries, effective global governance, and appropriate engagement from all relevant stakeholders 

(World Health Organization, 2022). Characterizing the profile of alcohol consumers is important to 

develop effective prevention strategies. Alcohol drinking can be influenced by consumers’ 

characteristics such as socioeconomic levels, gender, age, health status, and smoking (Johnstone et 

al., 1996; Skourlis et al., 2021). The level of health risk from alcohol use varies with gender, age 
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(White et al., 2002), genetic characteristics of the consumer (Lewis & Davey Smith, 2005), 

socioeconomic level (Probst et al., 2014) as well as the environment and context in which alcohol 

consumption occurs (World Health Organization, 2010). Based on the above facts, scientific 

attention to alcohol problems has accelerated over the past 30 years as significant advances have 

been made in our understanding of alcohol problems and their prevention and treatment (Room et al., 

2005). With growing awareness of the impact of alcohol use on global health and the proliferation of 

international frameworks for action, there has been a significant increase in demand for global 

information on alcohol use and alcohol-attributable and alcohol-related harm, and related policy 

responses (World Health Organization, 2022).  

1.1.1 Self-reported alcohol consumption measurement 

When considering the degree of risk from alcohol consumption, the duration of the drinking event to 

the amount consumed is important (Greenfield, 2000). Measures of alcohol consumption typically 

include drinking volume (e.g., how many drinks in a given reference period, such as drinks/week or 

drinks/day) and frequency (e.g., how often one drinks in a given reference period), such as drinking 

days/week (Agrawal et al., 2012). The main approaches to measuring alcohol consumption in survey 

research can be categorized into three. First is the quantity-frequency (QF) measure which asks 

questions about usual alcohol consumption to estimate frequency (e.g. number of days per week) and 

amount of alcohol consumed (e.g. how many (cans/bottles/glasses) consumed on a typical drinking 

day (Dawson, 2003; Reid et al., 2003). Second is the Graduated frequency (GF) which measures the 

amount of alcohol consumed by dividing the number of drinks per occasion into graded categories, 

usually starting with the highest amount consumed by a respondent and decreasing in preset 

categories (e.g., how often in the last 12 months or more alcoholic beverages of any type in a single 

day? In the past 12 months, how often have you had at least 8 but fewer than 12 alcoholic beverages 

of any type in a single day?) (O'Hare, 1991; O'HARE et al., 1997). One of the strengths of GF is that 

it can more easily identify occasions of heavy consumption (Kim et al., 2012). Third is the short-

term recall measure which asks respondents to recall the alcohol consumed within a set of time, e.g. 

in the previous week or the last 24 hours (e.g. the yesterday method), or they use a diary to record 

total alcohol consumption over a period of time (Dollinger & Malmquist, 2009; Kim et al., 2012; 

Poikolainen et al., 2002). Due to the short period of time, it is assumed that the respondents can 

correctly recall all of their consumption during this period (Kim et al., 2012). 

The most globally used measure today is the so-called Quantity Frequency (QF), which inquires 

about usual frequency and the usual quantity of drinking in two separate questions (Dawson, 2003; 
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Gerhard Gmel & Jurgen Rehm, 2004; Kim et al., 2012; McKenna et al., 2018). However, it has been 

criticized for measuring modal values for frequency and quantity instead of averages, which fails to 

give a true total average volume (Dawson, 2003). But modifications or improvements have been 

added to QF, such as a beverage-specific version (Kim et al., 2012). Other methods for measuring 

the average volume of alcohol consumption which can be mentioned are, Beverage Specific Quantity 

Frequency (BSQF) (where usual frequency and quantity are asked for each beverage separately) 

(Gmel et al., 2006), General Life-style Survey (GLF), and Graduated Quantity Frequency (GQF) 

(Nugawela et al., 2016). 

Our knowledge of alcohol-related risks and benefits depends on the accuracy of self-reported recall 

of alcohol use (Poikolainen et al., 2002). Inaccurate measures of alcohol consumption can bias 

estimates of morbidity, mortality, and the social and economic consequences attributable to alcohol 

(Kydd & Connor, 2015). However, given that all forms of measurement are imperfect, minor 

deviations from the truth are unlikely to affect health service research findings or conclusions, so 

long as respondents are correctly placed along a continuum with respect to the behavior or event of 

interest (Del Boca & Noll, 2000). Self-reporting methods provide a reliable and valid approach to 

measuring alcohol consumption (Davis et al., 2010; Del Boca & Darkes, 2003) despite concerns 

about their validity (Davis et al., 2010). 

1.1.2 Alcohol consumption guidelines  

Alcohol consumption guidelines vary significantly around the world (Department of Health, 2016; 

Kalinowski & Humphreys, 2016). The adverse health effects of heavy drinking on populations have 

prompted some governments to adopt guidelines that define standard drink and low-risk drinking 

(Babor, 2010). For example, in the United States, a limit of 196g per week is recommended for men 

and 98g per week for women (Department of Health, 2016). In contrast, guidelines in Italy, Portugal 

and Spain recommend low-risk cut-offs almost 50% above these (Department of Health, 2016; 

Kalinowski & Humphreys, 2016). The WHO guideline on brief interventions for risky alcohol use 

defines a standard drink as 10 g of pure ethanol, with both men and women recommended not to 

exceed two standard drinks per day (World Health Organization, 2001).  

In Norway, it is recommended that alcohol consumption should not exceed about 10 g alcohol per 

day for women and 20 g alcohol per day for men (Norwegian Directorate of Health, 2014). The 

Norwegian Directorate of Health also added that alcohol consumption should not exceed 5 percent of 

energy intake in adults and pregnant and breastfeeding women, as well as children and adolescents, 

are advised to abstain from alcohol altogether (Norwegian Directorate of Health, 2014). But the 
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WHO has recently released a statement saying, “We cannot talk about a so-called safe level of 

alcohol use. It does not matter how much you drink – the risk to the drinker’s health starts from the 

first drop of any alcoholic beverage. The only thing that we can say for sure is that the more you 

drink, the more harmful it is – or, in other words, the less you drink, the safer it is” (World Health 

Organization, 2023). 

1.1.3  Alcohol consumption in Norway 

Total alcohol sales per person aged 15 and over remained relatively stable until the mid-1990s but 

increased significantly until 2008 and were fairly stable through 2019 (Norwegian Institute of Public 

Health, 2022). However, alcohol sales in 2020 and 2021 were higher than in previous years, possibly 

due to measures to contain the spread of Coronavirus Diseases 2019 (COVID-19), such as travel 

restrictions that led to a shift in alcohol sales from international to domestic sales (Norwegian 

Institute of Public Health, 2022).  

In Norway, alcohol consumption in terms of frequency and amount on typical drinking days 

increased significantly among older adults from 1996 to 2016 (Stelander et al., 2021). The rising 

trend was most evident in the period between 1985 and 2012/2013 and among women (Bye & Moan, 

2020). Even though men drink more than women and twice as much alcohol (Norwegian Institute of 

Public Health, 2019), the gap between women and men in frequent drinking has narrowed 

significantly, suggesting that women's drinking patterns are converging with men's (Bye & Moan, 

2020; Stelander et al., 2021). On average, Norwegians aged 15 years and over consume almost seven 

liters of pure alcohol per year per inhabitant. According to the Norwegian Patient Registry alcohol-

related diseases are registered as the main reason for hospital admission (Norwegian Institute of 

Public Health, 2019). 

A report commissioned by the European Commission shows that Norwegian alcohol policy 

measures are the most effective due to the effective regulations and taxes imposed on alcohol 

(Norwegian Ministry of Health and Care Services, 2008). However, this does not mean that 

Norwegians do not drink alcohol. In fact, “recorded alcohol per capita (15+) consumption (in liters 

of pure alcohol) by type of alcoholic beverage, 2016” shows that 44% drink beer, 36% drink wine, 

17% drink spirits and 3% drink other types of alcohol (World Health Organization, 2018). 

Furthermore, in 2022, 42% of Norwegian men and 29% of Norwegian women drank alcohol weekly 

(Statistics Norway, 2023). 
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Norway probably had the most restrictive alcohol policy in Europe in the 20th century and the main 

goal of Norwegian alcohol policy has been to minimize alcohol-related health and social problems 

(Österberg & Karlsson, 2003). The main instruments of Norwegian alcohol policy are the licensing 

system, the alcohol wholesale monopoly “vinmonopolet” (state-owned alcohol monopoly company), 

limited sales and serving hours, specific do's and don'ts including the ban on advertising, legal age 

limits and the restrictive tax policy (Norwegian Ministry of Health and Care Services, 2008). That is 

why people in Norway drink less alcohol than in most European countries, calculated per inhabitant 

aged 15 and over (Norwegian Institute of Public Health, 2019).  

1.1.4 Alcohol consumption and socioeconomic status (SES)  

Several studies suggest that people with higher socioeconomic status consume more alcohol 

compared to groups in lower social classes (Beard et al., 2016; Roche et al., 2015). However, there 

are exceptions to this pattern, and some find this association only in women and in certain countries 

(Beard et al., 2016; Bloomfield et al., 2006).  Per unit of alcohol consumed, alcohol-related harm is 

greater in people with lower socioeconomic status (Hall, 2017). Alcohol consumption itself is lower 

in groups with lower socioeconomic status than in groups at the higher end of the socioeconomic 

spectrum, although there is a higher level of alcohol-related harm in the former group (Skogen et al., 

2019). This phenomenon, in which alcohol consumption tends to be higher in people with a higher 

socioeconomic status (SES) while the magnitude of alcohol-related problems is greater in people 

with a lower SES, has been termed the “alcohol harm paradox” (Smith & Foster, 2014). 

In addition, Studies of the association between SES and alcohol drinking have found that higher SES 

tends to be associated with more frequent drinking, while lower SES tends to be associated with 

drinking larger amounts (Casswell et al., 2003; Huckle et al., 2010). Other studies have also reported 

that higher level of education is associated with higher alcohol drinking (Smith et al., 2010) and 

seems to be the best predictor of alcohol consumption (Beard et al., 2019). 

1.1.5  Gender difference in alcohol consumption 

Gender differences in alcohol consumption are ubiquitous to such an extent that they can be 

considered one of the few universal gender differences in human social behavior (Holmila & 

Raitasalo, 2005; Wilsnack et al., 2005). Although the gender gap in alcohol consumption is 

seemingly universal, the size of the disparity varies between countries and their respective cultures, 

from a male to female ratio of current alcohol consumption of 1:1 in New Zealand and Norway to 

12.3:1 in India (Hannah Ritchie and Max Roser, 2018; World Health Organization, 2018). 
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Traditionally, men have consumed more alcohol in more frequent drinking opportunities and have 

outperformed women in terms of heavy drinking and, while women were consistently more likely to 

be lifetime abstinent (Bratberg et al., 2016; Erol & Karpyak, 2015; Stelander et al., 2021; White & 

Jackson, 2004; Wilsnack et al., 2000). Nevertheless, women appear more sensitive to the negative 

consequences of alcohol use (Sudhinaraset et al., 2016; White, 2020). It has also been suggested that 

women have an increased risk of all-cause mortality from alcohol consumption compared to men 

(Wang et al., 2014). Biological differences in body structure and chemistry lead most women to 

absorb more alcohol and take longer to metabolize it (Centers for Disease Control and Prevention, 

2022; Erol & Karpyak, 2015; Holmila & Raitasalo, 2005; National Institute on Alcohol Abuse and 

Alcoholism, 2022). Additionally, Centers for Diseases Control and Prevention 2022 further explains 

that women tend to have higher blood alcohol levels than men after consuming the same amount of 

alcohol and that the immediate effects of alcohol tend to come on faster and last longer in women 

than men (Centers for Disease Control and Prevention, 2022). While gender differences in alcohol 

use and effects have been consistently documented, information on possible gender differences in the 

association between alcohol use, drinking behavior and subjective health is poorly understood and 

limited (Stranges et al., 2006). Recent studies also suggest that women are more prone than men to 

alcohol-related liver inflammation, cardiovascular disease, memory loss, hangovers, and certain 

types of cancer (White, 2020). Therefore, a better understanding of the different drinking habits of 

men and women is an important key to address the unique health risks faced by women (White, 

2020). 

1.2  Self-Rated Health (SRH) 

Several studies have been focused on the assessment of the relationship between clinically measured 

health outcomes and alcohol consumption (Roerecke & Rehm, 2012; Stranges et al., 2006). On the 

other hand, subjective health, (the way individuals perceive their health) provides a global measure 

of health status and has been shown to be a robust predictor of all-cause mortality (DeSalvo et al., 

2006; Idler et al., 1999; Jylha, 2009; Mossey & Shapiro, 1982; Sajjad et al., 2017). SRH is suggested 

to capture, psychological, physical and social aspects that may be difficult to assess through 

objective measures of health (Idler & Benyamini, 1997). Self-rated health also called (self-reported, 

self-perceived, self- assessed) is a simple, global assessment of how a person perceives his/her health 

(Bombak, 2013; Hanmer, 2021). Global SRH measurements include a question such as \"How would 

you rate your overall health? \" and provide five response categories ranging from excellent to poor 

(B. K. Finch et al., 2002). SRH interventions are often classified as “fair/poor” versus all other 

categories because the “poor/fair” categories reflect health problems and/or the presence of disease; a 
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fair/poor rating also means an increased risk of mortality (Finch et al., 2002; Jylha, 2009). (Brian 

Karl Finch et al., 2002; Jylha, 2009). 

The subjective health assessment reflects a person's holistic sense of health with its biological, 

psychological, and social dimensions, which is not accessible to any external observer (Miilunpalo et 

al., 1997). On the contrary, self-rated chronic illnesses and impairments mainly reflect medical 

dimensions of health, which could also be objectively verifiable by an external observer from 

physical and laboratory examinations and medical records (Wilson & Cleary, 1995). Therefore, 

subjective assessments of global health could be even more sensitive in health surveillance than 

external measures of health (Miilunpalo et al., 1997). For example, the high prevalence of self-rated 

health complaints across Europe suggests that people feel unhealthy (Williams et al., 2017). 

The popularity of SRH as a measure of health status is due in part to its widespread use in surveys of 

the general population and possibly its predictive power for more objective measures of health such 

as mortality (van Doorslaer & Gerdtham, 2003). If the association between SRH and objective health 

measures such as mortality differs significantly between comparison groups, whether due to 

heterogeneous reporting standards between groups or differences in the content of the health 

assessment, this would question the validity of the SRH as an outcome for the analysis of health 

inequalities (Dowd & Zajacova, 2007). Assessment of SRH is simple, inexpensive, quick to 

administer, and seemingly easy to translate into different languages and provides an effective method 

for determining the overall health of individuals and populations (Zimmer et al., 2000). 

SRH is also affected by other factors like age (Franks et al., 2003), education (Molarius et al., 2007), 

smoking (Wang et al., 2012), body mass index (BMI) (Molarius et al., 2007) and physical activity 

(Nieminen et al., 2013). SRH declines with age (Andersen et al., 2007; Franks et al., 2003; 

McFadden et al., 2008) and low academic performance is strongest predictor of poor SRH (Moor et 

al., 2019). Previous studies have shown that lifestyle factors such as smoking, physical activity, and 

obesity are strongly associated with impaired self-rated health (Haveman-Nies et al., 2003; 

Mackenbach et al., 1994). In addition, longitudinal studies have shown that physical inactivity and 

smoking predict poor self-rated health (Haveman-Nies et al., 2003; Johansson & Sundquist, 1999). 

In another study, independent of other factors, BMI and physical activity were strongly correlated 

with self-rated health (Molarius et al., 2007). 
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1.2.1  SRH measurement 

SRH is widely used as a global measure of health (Wennberg et al., 2013). It is usually measured as 

a single element, the most common formulation of which is “In general, would you say your health 

is” with the response items “excellent,” “very good,” “good,” “fair,” or “poor”(Bombak, 2013; 

Garbarski, 2016; Grønbæk et al., 1999). Individuals with poor SRH tend to have higher mortality and 

higher utilization of health services than those assessing their health as excellent or good (Bombak, 

2013; DeSalvo et al., 2006; DeSalvo et al., 2009). Given the utility of SRH as a good predictor of 

objective measures, it has been widely used in surveys and studies (Clarke & Ryan, 2006; Idler & 

Benyamini, 1997). SRH is strongly correlated with other direct measures of health and functioning 

and has been shown to predict mortality beyond other indicators of mortality risk such as blood 

pressure, body mass index, serum cholesterol levels, and chronic conditions (Calhoun et al., 2018). 

 

1.2.2 SRH and SES 

Socioeconomic differences have been observed in SRH (Molarius et al., 2007). A variety of SES 

factors contribute to explaining differences in SRH, such as social class (Eikemo et al., 2008; 

Kelleher et al., 2003), differences in the labor market (Hernández-Quevedo et al., 2006), or 

differences in education systems (Grossman, 2000; Smith, 2004). In general, people with low 

socioeconomic status have poorer SRH of their health than people with high socioeconomic status 

(Kawachi et al., 1999; Van Lenthe et al., 2004). Although other SES measures such as income or 

occupational status are important in explaining health-related inequalities, educational status is the 

main factor explaining differences in SRH, particularly in countries characterized by less flexible 

economies and a fragmented social welfare system (Olsen & Dahl, 2007; Von dem Knesebeck et al., 

2006) 30). 

1.3  Alcohol consumption and self-rated health 

Elucidating the causal relationship between alcohol consumption and health is not easy (Frisher et 

al., 2015). In particular, the U- or J-shaped association between alcohol consumption and health is 

related to the "sick-quitter" hypothesis that people stop or moderate drinking for health reasons, and 

to known health risks associated with overconsumption (Ng Fat et al., 2014). Drinking 1-2 

drinks/day is associated with higher odds of good/excellent SRH (Lang et al., 2007). Drinking 1 to 2 

drinks per day also have better SRH than non-drinking (Satre et al., 2007). Since the association 

between alcohol consumption and health is bidirectional, current moderate alcohol consumption may 

be an indicator of good health rather than a consequence (Ng Fat et al., 2014). Poor health was 
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associated with non-drinking among young adults (Power et al., 1998), even after adjusting for a 

variety of demographic and social factors (Ng Fat & Shelton, 2012).  

Sufficient evidence supports the relationship of drinking patterns with alcohol-related consequences 

and self-rated health problems (Fernández‐Artamendi et al., 2018; Romac et al., 2022). Most studies 

appear to indicate that abstainers have a higher risk of chronic conditions compared to those who 

regularly consume alcohol at low or moderate levels, while former drinkers and heavy drinkers have 

the highest risk of all (Green & Polen, 2001; Holahan et al., 2010; Liang & Chikritzhs, 2013). 

Excessive alcohol consumption has adverse health consequences, as it increases the risk of diseases 

such as certain types of cancer, cardiovascular and liver dysfunction, and leads to disability and 

premature death (Rehm et al., 2017; World Health Organization, 2016). Alcohol consumption  and 

SRH are important predictors of mortality (Sakurai et al., 1999). 

Even though, there is very few evidence about the association between alcohol consumption and 

SRH in the Norwegian population (Bye & Moan, 2020), a newly published paper from the Tromsø 

study cohort by (Stelander et al., 2023) identified a strong positive association between high alcohol 

consumption and better SRH and a negative association between alcohol abstinence and poor SRH in 

women. In general, after the 1985th has been an increase of proportion of women who drink alcohol 

in Norway, narrowing the gender gap in the alcohol consumption (Bye & Moan, 2020). Given the 

biological differences of alcohol metabolism between women and men and the increase of proportion 

of women who drink alcohol in Norway, it is of interest to study the association between SRH and 

alcohol consumption among Norwegian women. 

The level of awareness of the risk of alcohol use on health can be influenced by other factors. Some 

studies have identified gender, age, and higher education as strong factors associated with the level 

of awareness of the risk of alcohol use (Doyle et al., 2023). People with lower levels of education 

were less likely to be aware of the risk of alcohol use (Doyle et al., 2023). Therefore, the association 

between alcohol consumption and SRH may be different according to education levels. 

2  Study objectives 

2.1 Rationale  

So far, several studies have been published on the association of alcohol consumption and SRH. This 

led to a growing awareness of the health effects of alcohol consumption and SRH as a strong 

predictor of mortality. Harmful consumption of alcohol is no more an individual problem. The 

concept of harmful alcohol use is broad and includes drinking that has adverse health and social 
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consequences for the drinker, those around them and society in general, as well as the drinking 

patterns that are associated with an increased risk of adverse health effects consequences (World 

Health Organization, 2010). Due to this fact, alcohol consumption has been identified as a growing 

public health issue and a global burden of disease.  

According to Norwegian Institute of Public Health, more women are now drinking alcohol than 

before in Norway. Based on this fact this study aims to investigate the relationship between alcohol 

consumption and SRH among Norwegian women aged 30-70 years. 

2.2 Research question 

What is the association between alcohol consumption and SRH among Norwegian women aged 30 

to 70 years? 

2.3 Hypothesis 

H0 (null hypothesis) = There is no association between alcohol consumption and SRH among 

Norwegian women aged 30 - 70 years. 

H1 (alternative hypothesis) = There is an association between alcohol consumption and SRH among 

Norwegian women aged 30 - 70 years. 

3  Materials and methods 

3.1  Study design 

This is a cross-sectional study using data from the Norwegian Women and Cancer (NOWAC), which 

is a national population-based cohort established in 1991 (Christine L. Parr, 2008). 

3.2  Study population 

To address the research question, data from the NOWAC research based at the Institute of 

Community Medicine, Medical Faculty, University of Tromsø, Norway is used. The NOWAC study 

was created as a national population-based cohort study by taking advantage of the existing 

population registers in Norway (Lund et al., 2003). All women were randomly selected from the 

Norwegian Central Register of Persons, which contains information about all Norwegian residents, 

including a unique identity number consisting of the date of birth and five additional digits that make 

up a unique combination (Lund et al., 2003). The selected women received letters of invitation along 

with the questionnaire (Attah et al., 2017). Women who completed the questionnaire (n = 172, 472) 

with detailed questions regarding alcohol consumption, health status, socioeconomic status and 
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lifestyle were enrolled in the study. The response rate at NOWAC was dependent on age at 

recruitment (decreasing with age), geography (highest in Northern Norway) and length of the 

questionnaire (higher with shorter questionnaires) (Lund et al., 2007). The overall response rate was 

52.7% (Hansen et al., 2021). 

3.3  Data Collection 

The women to be invited were selected from the central register of persons. The register contains 

information on all women living in Norway, including women on temporary work permits, refugees, 

etc (Lund et al., 2003). An invitation to participate in the study together with a baseline questionnaire 

and a pre-stamped return envelope enclosed was mailed to each woman (Hansen et al., 2021). The 

questions for both the exposure (alcohol consumption) and outcome (SRH) are included with the 

first questionnaire of 1991 which consists of four pages. The questionnaires were returned to the 

Institute of Community Medicine, University of Tromsø in a prepaid envelope and a list of all serial 

numbers of all responders was sent back to Statistics Norway (Lund et al., 2003). For the general 

questions from the first questionnaire wave 1 (see appendix 1) and number of women recruited in the 

corresponding years (see appendix 4).  

Exposure to alcohol consumption was assessed using the question: “are you a teetotaler?” from 

questionnaire 1 and follow up questionnaires (see appendices 1, 2, and 3). The women who replied 

“no” were asked to answer additional questions e.g., “how many glasses of beer did you consume on 

average last year (1/2-liter units)?”, “how many glasses of wine did you consume on average last 

year?”, and “how many drinks of spirits did you consume on average last year?” These questions 

were used to calculate the average alcohol consumption. Average alcohol consumption is calculated 

in grams per day among drinkers based on the content of pure alcohol in different beverages and 

usual portion sizes in Norway (Hansen et al., 2021).  

Furthermore, SRH as an outcome was collected based on the question “how do you perceive your own 

health?” The respondents were to answer as “excellent”, “good”, “poor”, and “very poor” (see 

appendices 1 and 3). 

3.4 Inclusion and Exclusion criteria 

Norwegian women from the Norwegian Central Person Register who agreed to participate and who 

answered the questionnaires of alcohol consumption and SRH were included. Those who did not 

agree to participate in the survey were not included. The baseline population of women for alcohol 

consumption were 172 472. Out of these 164 097 women were valid cases and 8375 were missing 
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cases. Based on the outcome variable SRH, 143 042 were valid cases and 29 430 were missing cases. 

All participants with valid and missing cases were included for the descriptive analysis. 

3.5 Variables used in the analysis 

All the variables used in this analysis were from the NOWAC cohort. Alcohol consumption was the 

exposure variable and SRH was the outcome variable. We considered age, lifestyle factors like 

smoking, physical activity, body mass index (BMI), and socio-economic factor (education), as 

adjustment variables.  

3.5.1 Alcohol consumption 

Alcohol consumption in grams per day (g/d) was used in our analysis as an exposure variable. It was 

categorized, in 3 categories based on the level of consumption as nondrinkers, moderate drinkers, 

and high drinkers. Nondrinkers were women who did not consume alcohol, or their daily intake of 

alcohol was 0.00 grams per day and was coded and given value 1. Moderate drinkers were women 

who drank at moderate level whereby lowest value of daily intake of alcohol in grams was 0.01 and 

highest values of daily intake of alcohol was 10.00 g/d. Moderate drinkers were deliberately coded 

and labeled as 3 because as they had largest number of participants from the subgroups they were 

taken as reference group and SPSS in multinomial regression takes the last coded as a reference 

category. Furthermore, high drinkers were women who drank >10 grams of alcohol per day and were 

coded and labeled as 2. The valid cases were 164 097, and missing cases were 8375 (4.9%). 

3.5.2 Self-rated health 

Self-rated health as the main outcome variable was used in our analysis. Participants were asked on 

how they perceived their own health (see appendix 1). Their responses were classified as “excellent”, 

“good”, “poor”, and “very poor”. In this analysis poor and very poor were merged to one category 

poor due to the few numbers of women who rated their health as very poor. Poor was coded and 

labeled as 1, good as 2, and excellent 3. Good health was chosen as a custom reference category 

when running the multinomial regression analysis due to its large number of participants. There were 

143 042 valid cases and 29 430 (17.1%) missing cases of SRH.  

3.5.3 Covariates  

The characteristics of the participants in this experiment were age, BMI, physical activity, smoking. 

and education. 



 

Page 13 of 55 

3.5.3.1 Age 

One of the covariates in this analysis was age. Age was taken as a continuous variable in the whole 

analysis. Based on alcohol consumption, the mean age and standard deviation (SD) of nondrinkers 

was 48.9 (9.3), moderate drinkers 49.3 (8.2), and the mean age and SD of women who drank high 

amount of alcohol was 49.9 (7.8). Since there is no similar age distribution for either exposure or 

outcome, it is assumed that this age influences the association. There were no missing cases. 

Age based on self-rated health had mean and SD 51.1 (8.0), 49.6 (8.1), and 48.3 (8.0) for poor, good, 

and excellent health respectively.  There were no missing cases reported.  

3.5.3.2 Years of education  

Education as a variable of socioeconomic status is used in our analysis. Women were asked how 

many years of their education they had in total, including primary and secondary school? For the 

questionnaires about education (see appendices 1, 2, and 3). Based on their educational status women 

were categorized as ≤ 9 years, 10 to 12 years, and ≥ 13 years of education. Valid cases of women in 

this group were 163 264 and there were 9208 (5.3%) women as missing cases. In the analysis 

educational status ≤ 9, was coded as 1, 10 – 12 years as 2, and ≥ 13 years as 3. 

3.5.3.3 Smoking  

Smoking was the third life-style variable that we used. Women were asked if they have ever smoked 

or not by the questionnaires (see appendices 1, 2, and 3 for smoking questionnaires). If they did 

smoke, they were further asked the average number of cigarettes they smoked per day in different 

age groups like at the age of (10-14), (15-19)- (20-24), (25-29), (30-34), (35-39), (40-44), and (45-

49). Other questions were also asked, such as whether they lived with someone who smoked or 

whether any of the adults smoked at home when they were young. In the analysis, smoking was 

categorized into three as never smoker (coded 1), former smoker (coded 2), and current smoker 

(coded 3). There were 169 984 valid cases and 2488 (1.4%) missing cases. 

3.5.3.4 Body mass index (BMI) 

The lifestyle variable BMI, which is calculated as weight in kilograms divided by height in meter 

square and expressed as kg/m2 was in the analysis. Women were asked a question for height like, 

how tall they were, and a question for weight, how much did they weigh to help us calculate the BMI 

(see appendices 1, 2, and 3). There were 168 121 valid cases of women and 4351 (2.5%) missing 

cases of women for BMI.  



 

Page 14 of 55 

In the analysis, BMI was categorized as underweight (coded 1), normal weight (coded 2), overweight 

(coded 3) and obese (coded 4). Underweight corresponds to those women with BMI measure ≤ 18.49 

kg/m2. Normal weight was to represent BMI value 18.50 kg/m2 to 24.99 kg/m2. BMI value 25.00 

kg/m2 to 29.99 kg/m2 was overweight. Last, BMI value ≥ 30.00 kg/m2 was obese. 

3.5.3.5 Physical activity  

Another lifestyle variable we used was physical activity. Women were asked to scale their current 

level of physical activity levels on a 10-increment scale from 1 to 10 (see appendices 1, 2, and 3). 

Women were further categorized from 1(low) to 10 (high) according to their physical activities. This 

was further recoded as low, moderate, and high in this analysis. Values 1 to 4, 5 to 6, and 7 to 10 

were recoded as low, moderate, and high respectively. There were 157 625 valid cases and 14 847 

(8.6%) missing cases. 

 

3.6 Access to data and ethical issues 

The NOWAC study has been approved by the Norwegian Data Inspectorate and the Regional 

Committee for Medical Research Ethics (REK) in North-Norway (Reference No.: 2010/2075/REK 

Nord). Furthermore, the approval for the current project within NOWAC study was assessed and 

approved by REK. All procedures performed in studies involving human participants were in 

accordance with the ethical standards of the institutional and/or national research committee and the 

1964 Declaration of Helsinki and its subsequent amendments or comparable ethical standards (Borch 

et al., 2017). 

3.7 Data safety 

The participants’ ID is only known to the NOWAC data managers, so any data handled and analyzed 

in this project was completely anonymized. I received the datafile and it was handled in a password 

protected personal computer. The datafile was stored in OneDrive-UiT Office 365. 

3.8 Dissemination Plan 

The research thesis will be available for researchers in the department of community medicine UiT 

database Munin. Scientific journal publication will be considered if opportunity is granted. 

3.9  Statistical analysis  

All analysis were performed using IBM SPSS statistics version 28.0.0.0 and the output language was 

English. The tables were produced in Microsoft Word. The characteristics of the study sample were 
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presented as means with standard deviations for continuous variables and as percentages and number 

of participants for the categorical variables. The characteristics tables were divided in to two based 

on alcohol consumption as an exposure and SRH as an outcome variable. All the other variables 

were rowed to the columns of the exposure and outcome The results were reported based on the 

general reporting recommendations for observational studies provided by STROBE (von Elm et al., 

2014).  

Multinomial logistic regression analysis using SPSS was performed. The reason why we used 

logistic regression was that our dependent variable (SRH) was a categorical variable with 3 

categories. The categories we had for the outcome variable (SRH) were poor, good, and excellent. 

SPSS test for assumptions was done. The correlation between the variables in our model from the 

correlation table showed that a bivariate correlation of all variables was far less than 0.7. In fact, the 

highest bivariate correlation was 0.247 and that was between physical activity and own health. In 

addition, the coefficients table under the column collinearity statistics showed that the tolerance 

values were all above 0.10 and the variance inflation factor (VIF) was below the cut-off 10 (Pallant, 

2020) in all variables. Hence according to the 7th edition book of Julie Pallant, the assumption of 

multicollinearity was not violated.  

For the descriptive analysis we included all the participants including the missing values. But for the 

multinomial logistic regression we used complete case analysis where the missing values were 

excluded. First, we performed age adjusted model. Second, we performed multivariable model. 

Variables in multivariable model were age, smoking, BMI, physical activity, and education. Third 

these age and multivariable adjusted models were further stratified based on educational status. 

Education is assumed as an effect modifier. 

4 Results  

4.1 Characteristics of participants according to alcohol consumption  

Table 1 shows the characteristics of participants who self-reported alcohol consumption among 

Norwegian women aged 30 to 70 years. The total number of participants was 172 472 with 4.9% 

missing cases of alcohol consumption (n = 8375). The missing proportion for the covariates ranges 

from 1.4 to 17.1%. Most participants 64.4% (n = 111 018) were moderate alcohol consumers 

followed by nondrinkers 22.5% (n = 38 834). High alcohol consumers women (>10 g/d) were 8.3% 

(n = 14 245). At enrollment, the mean age of all alcohol consumption participants was 49.3 years 
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with a standard deviation (SD) of 8.4. High drinkers had the highest mean age of 49.9 years and 

nondrinkers had the lowest mean age of 48.9 years.  

The proportion of women who did not consume alcohol (32.5%) was higher for women with ≤ 9 

years of education while the proportion of women who consumed high levels of alcohol was higher 

for women with ≥ 13 years of education. A higher proportion of missing values for alcohol (29.4%) 

was observed among women with ≤ 9 years of education than among the others.  

Most nondrinkers 19 001 (48.9%) were never smokers. The highest proportion of women who were 

high drinkers of alcohol (41.5%) were former smokers. The proportion of current smokers among 

nondrinkers, moderate drinkers, and high drinkers was, 24.9%, 31.5% and 38.6% respectively.  

Among women who did not drink alcohol, poor self-rated health of women had the lowest 

proportion (9.7%) followed by excellent health (22.4%) and the highest proportion among women in 

good health (50.8%). The highest proportion of women in excellent health (33.4%) was observed 

among women who drank high amount of alcohol. The highest proportion of good health was 

observed among women who drank moderately. Poor health was equally high among moderate and 

high drinkers of alcohol.  

The overall BMI mean, and SD was 24.3 (3.9). The highest proportion of overweight and obese 

women was among nondrinkers. While the lowest proportion of overweight and obese women was 

among high alcohol consumers. Among nondrinkers 2.6% (n = 1017) were underweight, 11.5% (n = 

4449) were obese, and 26.8% (n = 10 414) were overweight. Among high alcohol consumers, 2.2% 

(n = 311), 5.4% (n = 775) and 22.7% (n = 3235) were underweight, obese, and overweight 

respectively. 

The majority of women 37.7% (n = 64 968) were moderately physically active. The proportion of 

women who did not drink alcohol and with low levels of physical activity was 24.3% (n = 9446) 

while the proportion of nondrinkers with high levels of physical activity was 27.4% (n = 10 649). 

The highest proportion of physical activity level (32.8%) was among women who drank the high 

amount of alcohol. Low physical activity also had the highest proportion (25.1%) among women 

with high alcohol consumption. For physical activity levels, moderately active women had the 

highest missing scores at 2899 followed by 2235 and 1869 for high and low levels of physical 

activity respectively. 
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Table 1: Characteristics of participants according to alcohol consumption in the Norwegian Women 

and Cancer Study 

 All Nondrinker  

(0 g/d) 

Moderate drinker 

(> 0 to 10 g/d) 

High drinker 

(>10 g/d) 

Missing 

Participants, n (%) 172 472 38 834 (22.5) 111 018 (64.4) 14 245 (8.3) 8375 (4.9) 

Age, mean (SD) 49.3 (8.4) 48.9 (9.3) 49.3 (8.2) 49.9 (7.8)  

Years of education      

 ≤ 9 38 337 (22.2) 12 615 (32.5) 21 559 (19.4) 1703 (12.0) 2460 (29.4) 

 10 - 12 55 762 (32.3) 12 029 (31.0) 37 180 (33.5) 4207 (29.5) 2346 (28.0) 

 ≥ 13 69 165 (40.1) 12 012 (30.9) 47 343 (42.6) 7803 (54.8) 2007 (24.0) 

 Missing  9208 (5.3) 2178 (5.6) 4936 (4.5) 532 (3.7) 1562 (18.7) 

Smoking status, n (%)       

 Never  58 973 (34.2) 19 001 (48.9) 33 957 (30.6) 2722 (19.1) 3293 (39.3) 

 Former  58 735 (34.1) 9441 (24.3) 40 968 (36.9) 5914 (41.5) 2412 (28.8) 

 Current  52 276 (30.3) 9652 (24.9) 34 925 (31.5) 5497 (38.6) 2202 (26.3) 

 Missing  2488 (1.4) 740 (1.9) 1168 (1.1) 112 (0.8) 468 (5.6) 

Self-rated health, n (%)      

 Poor  10 981 (6.4) 3759 (9.7) 6196 (5.6) 799 (5.6) 227 (2.7) 

 Good  85 932 (49.8) 19 710 (50.8) 57 905 (52.2) 7184 (50.4) 1133 (13.5) 

 Excellent  46 129 (26.8) 8706 (22.4) 32 223 (29.0) 4752 (33.4) 448 (5.4) 

 Missing  29 430 (17.1) 6659 (17.2) 14 694 (13.2) 1510 (10.6) 6567 (78.4) 

BMI (kg/m2), mean (SD) 24.3 (3.9) 24.7 (4.4) 24.2 (3.8) 23.7 (3.5)  

BMI (kg/m2) in 

categories, n (%) 

     

 Underweight  3549 (2.1) 1017 (2.6) 2084 (1.9) 311 (2.2) 137 (1.6) 

 Normal weight 105 642 (61.3) 21 663 (55.8) 69 785 (62.9) 9642 (67.7) 4552 (54.4) 

 Overweight  44 774 (26.0) 10 414 (26.8) 28 602 (25.8) 3235 (22.7) 2523 (30.1) 

 Obese  14 156 (8.2) 4449 (11.5) 8133 (7.3) 775 (5.4) 799 (9.5) 

 Missing  4351 (2.5) 1291 (3.3) 2414 (2.2) 282 (2.0) 364 (4.4) 

Physical activity level, n 

(%) 

     

 Low  39 139 (22.7) 9446 (24.3) 24 255 (21.9) 3569 (25.1) 1869 (22.3) 

 Moderate  64 968 (37.7) 13 597 (35.0) 43 173 (38.9) 5299 (37.2) 2899 (34.6) 

 High  53 518 (31.0) 10 649 (27.4) 35 964 (32.4) 4670 (32.8) 2235 (26.7) 

 Missing  14 847 (8.6) 5142 (13.2) 7626 (6.9) 707 (5.0) 1372 (16.4) 

Note: n=number of participants, SD=standard deviation, g/d=grams per day 

 

4.2 Characteristics of participants according to self-rated health 

Self-rated health as an outcome variable was analyzed descriptively in relation to other variables 

(Table 2). The missing cases for SRH were 17.1% (n = 29 430). Most women 49.8% (n = 85 932) 

were in good self-rated health category and the lowest proportion (6.4%) were in poor category. 

Women in excellent health were also represented at 26.8%. The mean age and SD of women in poor, 

good, and excellent health were 51.1 (8.0), 49.6 (8.1) and 48.3 years (8.0) respectively.  
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The highest proportion (35.1%) of women in poor health was in women with an educational 

background of ≤ 9 years and the lowest proportion (27.6%) of women in poor health was among 

women who reported ≥ 13 years of education. In addition, the proportion of women in excellent 

health was 52.1% among women with university education compared to13.3% of women in 

excellent health among women with ≤ 9 years of education. Also, the highest proportion of women 

in good health (38.0%) was in women with university education and the lowest proportion in good 

health (23.5%) in women with low education (≤ 9 years). 

Most women 38.3% (n = 4202) with poor health were current smokers, 31.6% (n = 3473) former 

smokers and 28.4% (n = 3114) were never smokers. The highest proportion (37.2%) of former 

smokers was among women in excellent health. The highest proportion of current smokers was 

among women in poor health. The highest proportion of never smokers (39.1%) was among women 

in excellent health. Women who never smoked comprise the highest proportion of missing cases 

(35.7%) according to SRH. 

Alcohol consumption has also been described with SRH. The highest proportion (34.2%) of non-

drinkers were in poor health. The highest proportion of high drinkers was among women in excellent 

health. While the highest proportion of moderate drinkers was also among women in excellent 

health. Most of the missing cases (n=14 694) were in women who drank moderately followed, by 

women who did not drink alcohol (n=6659).  

Women in poor health had the highest mean BMI (25.7 kg/m2), followed by mean BMI in good 

health (24.6 kg/m2) and mean BMI in excellent health (23.4 kg/m2). Accordingly, 28.8% of the 

women who responded poor were overweight, 18.3% were obese, 3.7% were underweight, 46.2% 

were normal weight and 3% missing cases. The proportion of BMI in women in good health showed 

that 27.8% were overweight, 9.4% were obese 2.0% were underweight, 58.3% normal weight and 

2.5% missing cases. Among women who rated their health as excellent 20.8% were overweight, 

3.7% were obese, 1.9% were underweight 71.8% normal weight and 1.9% missing cases. The 

proportion of obese women (18.3%) was highest in poor self-rated health category compared to good 

(9.4%) and excellent (3.7%) health. The health status of women also differed by being overweight. 

Poor health women had the highest proportion of overweight (28.8%) compared to those in good 

health (27.8%) and excellent health (20.8%). Same logic with being underweight as it had the 

highest proportion in poor health (3.7%) and the relatively lowest proportion in women who reported 

excellent health (1.9%). 
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The highest proportion (47.8%) of women in poor health were those women with low levels of 

physical activity. The lowest proportion (14.4%) of women reporting poor health were women with 

high physical activity. Women who performed high physical activity 24 010 (27.9%) were in good 

health than women who performed low physical activity 20 501 (23.9%). Even excellent health 

proportion (45.3%) was much higher characteristics of women who performed high physical activity 

than the proportion of women with low physical activity (13.6%). 
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Table 2 Characteristics of participants according to self-rated health in the Norwegian Women and 

Cancer Study 

 All  Poor Good  Excellent  Missing  

Participants, n (%) 172 472  10 981 (6.4) 85 932 (49.8) 46 129 (26.8) 29 430 (17.1) 

Age, mean (SD) 49.3 (8.1) 51.1 (8.0) 49.6 (8.1) 48.3 (8.0)  

Years of education, n (%)      

 ≤ 9 38 337 (22.2) 3850 (35.1) 20 154 (23.5) 6137 (13.3) 8169 (27.9) 

 10 – 12 55 762 (32.3) 3435 (31.3) 29 071 (33.8) 14 229 (30.9) 9027 (30.7) 

 ≥ 13 69 165(40.1) 3034 (27.6) 32 648 (38.0) 24 009 (52.1) 9474 (32.2) 

 Missing  9208 (5.3) 662(6.0) 4059 (4.7) 1754(3.8) 2733 (9.3) 

Smoking status, n (%)      

 Never  58 973 (34.2) 3114 (28.4) 27 308 (31.8) 18 038 (39.1) 10 513 (35.7) 

 Former  58 735 (34.1) 3473 (31.6) 29 435 (34.3) 17 171 (37.2) 8656 (29.4) 

 Current  52 276 (30.3) 4202 (38.3) 28 101 (32.7) 10 430 (22.6) 9543 (32.4) 

 Missing  2488 (1.4) 192 (1.8) 1088 (1.3) 490 (1.1) 718 (2.4) 

Alcohol consumption, n (%)      

 Non-drinker (0 g/d)  38 834 (22.5) 3759 (34.2) 19 710 (22.9) 8706 (18.9) 6659 (22.6) 

 Moderate (> 0 to 10 g/d)  111 018 (64.4) 6196 (56.4) 57 905 (67.4) 32 223 (69.9) 14 694 (49.9) 

 High (> 10 g/d)  14 245 (8.3) 799 (7.3) 7184 (8.4) 4752 (10.3) 1510 (5.1) 

 Missing  8375 (4.9) 227 (2.1) 1133 (1.3) 448 (1.0) 6567 (22.3) 

BMI (kg/m2), mean (SD) 24.3 (4.0) 25.7 (5.3) 24.6 (4.1) 23.4 (3.2)  

BMI (kg/m2), in categories n 

(%) 

     

 Underweight  3549 (2.1) 410 (3.7) 1747 (2.0) 866 (1.9) 526 (1.8) 

 Normal weight 105 642 (61.3) 5069 (46.2) 50 115 (58.3) 33 101 (71.8) 17 357 (59.0) 

 Overweight 44 774 (26.0) 3165 (28.8) 23 898 (27.8) 9591 (20.8) 8120 (27.6) 

 Obese  14 156 (8.2) 2005 (18.3) 8062 (9.4) 1690 (3.7) 2399 (8.2) 

 Missing  4351 (2.5) 332 (3.0) 2110 (2.5) 881 (1.9) 1028 (3.5) 

Physical activity level, n (%)      

 Low  39 139 (22.7) 5244 (47.8) 20 501 (23.9) 6275 (13.6) 7119 (24.2) 

 Moderate  64 968 (37.7) 3017 (27.5) 35 158 (40.9) 16 627 (36.0) 10 166 (34.5) 

 High  53 518 (31.0) 1582 (14.4) 24 010 (27.9) 20 882 (45.3) 7044 (23.9) 

 Missing  14 847 (8.6) 1138 (10.4) 6263 (7.3) 2345 (5.1) 5101 (17.3) 

Note: n=number of participants, SD=standard deviation, g/d=grams per day, 
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4.3 Result of the main analysis 

4.3.1 Age adjusted OR  

Table 3 shows the main study results in the association of alcohol intake and self-rated health. The 

odds ratios (ORs) and 95% confidence interval (95% CI) of the age adjusted association between 

nondrinker and poor health and excellent health were (OR = 1.81, 95% CI 1.73 to 1.89 and OR = 

0.78, 95% CI 0.75-0.80) respectively. This suggested a positive association between alcohol non-

drinking and poor health. In contrast, non-drinking alcohol was negatively associated with excellent 

health as OR was less than 1. High alcohol consumers and poor health showed (OR = 1.02, and 95% 

CI 0.95 to 1.10,). This association is not statistically significant as the 95% CI includes 1. But 

women with high alcohol consumption and excellent health of the age adjusted model showed a 

positive association (OR = 1.21 and statistically significant 95% CI 1.16 to 1.26). 

4.3.2 Multivariable adjusted OR 

The multivariable model of poor health non-drinkers showed a positive association but showed a 

lower OR (OR = 1.64 with 95% CI 1.56 to 1.73) than the OR of the age adjusted model which was 

1.8. High alcohol consumption was not associated with poor self-rated health (OR = 0.97, 95% CI 

0.89 to 1.06). Alcohol non-drinkers and women with high alcohol consumption showed excellent 

health (OR = 0.83, 95% CI 0.80 to 0.86 and OR 1.21, 95% CI 1.16 to 2.26) respectively. 

Nondrinkers showed a negative association with excellent health (OR= 0.83, 95% CI 0.80 to 0.86), 

while high drinkers showed a positive association with excellent health (OR= 1.21, 95% CI 1.16 to 

2.26).  

4.3.3 Subgroup OR according to education level 

Table 3 also shows the associations between alcohol consumption and self-rated health of the age 

adjusted and multivariable model, according to educational status. In both models being non-drinker 

was positively associated with having poor health and association was stronger in women with 

higher levels of education (OR for ≤ 9 years = 1.54, 95% CI 1.44 to 1.66, OR for 10 to 12 years = 

1.68, 95% CI 1.56 to 1.82, OR for ≥ 13 years = 1.84, 95% CI 1.68 to 2.01) age adjusted model and 

(OR for ≤ 9 years = 1.54, 95% CI 1.41 to 1.67, OR for 10 to 12 years = 1.69, 95% CI 1.55 to 1.85, 

OR for ≥ 13 years = 1.79, 95% CI 1.63 to 1.97) multivariable adjusted model. 
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Table 3: Odds ratios with 95% confidence intervals for the association between alcohol consumption 

and self-rated health in the total sample and according to education level 

 Age adjusted model Multivariable model 

Alcohol intake patterns Poor vs Good Excellent vs Good  Poor vs Good  Excellent vs Good  

Nondrinker vs 

moderate 

1.81 (1.73-1.89) 0.78 (0.75-0.80) 1.64 (1.56-1.73) 0.83 (0.80-0.86) 

High drinker vs 

moderate  

1.02 (0.95-1.10) 1.21 (1.16-1.26) 0.97 (0.89-1.06) 1.21 (1.16-1.26) 

Education ≤ 9 years 

Nondrinker vs 

moderate  

1.54 (1.44-1.66) 0.87 (0.82-0.93) 1.54 (1.41-1.67) 0.84 (0.78-0.90) 

High vs moderate 1.22 (1.04-1.44) 1.04 (0.91-1.18) 1.03 (0.85-1.24) 1.20 (1.04-1.38) 

Education 10 – 12 years  

Nondrinker vs 

moderate  

1.68 (1.56-1.82) 0.88 (0.83-0.92) 1.69 (1.55-1.85) 0.84 (0.79-0.88) 

High vs moderate  1.08 (0.94-1.24) 1.10 (1.02-1.18) 0.98 (0.85-1.14) 1.16 (1.07-1.25) 

Education ≥ 13 years 

Nondrinker vs 

moderate  

1.84 (1.68-2.01) 0.84 (0.80-0.87) 1.79 (1.63-1.97) 0.82 (0.78-0.87) 

High vs moderate  1.01 (0.89-1.14) 1.14 (1.08-1.20) 0.93 (0.82-1.06) 1.22 (1.16-1.29) 

Note: Multivariable model performed in all women was adjusted for age, smoking, body mass index, 

physical activity, and education. Multivariable models in different education levels were adjusted for 

age, smoking, body mass index and physical activity. 

 

5 Discussion  

5.1 Summary of main findings 

The aim of this study was to investigate the relationship between self-rated health and alcohol 

consumption among Norwegian women aged 30-70 years. 

 

The result of this study shows that highest proportion of all alcohol consumption participants were 

moderate alcohol consumers, followed by non-alcohol consumers and high alcohol consumers 

respectively. Women in poor health consumed less alcohol than women in excellent health. Good 

health was more common among women who consumed moderate amount of alcohol. The highest 

proportion of high drinkers reported excellent health while the highest proportion of non-drinkers 

reported poor health.  
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In most age-adjusted models there was no association between high alcohol consumption and poor 

health with the exception that there was a positive association between high alcohol consumption 

and poor health among women with ≤ 9 years educational status, However, a positive association 

between high alcohol consumption and excellent health was observed in all multivariable adjusted 

models. We also found that alcohol nondrinking was negatively associated with excellent health in 

both age-adjusted and multivariate models.  

 

5.2 Interpretation of findings 

5.2.1 Alcohol and poor SRH 

This study found that nondrinking of alcohol was positively associated with poor health. The positive 

association between nondrinking and poor health could indicate “the sick quitter effect” that people 

stop or moderate drinking for health reasons and known health risks associated with 

overconsumption (Ng Fat et al., 2014). This is likely because the non-drinking women could have 

been former drinkers with poor health who were afraid to drink. Those with poor health were more 

likely to reduce the frequency with which they drank over time compared to those in good health 

(Balsa et al., 2008; Platt et al., 2010). This could likely be because the long-term effects of alcohol  

lead to the development of chronic diseases and other serious problems (Centers for Disease Control 

and Prevention, 2022) and therefore women report poor health. These results could suggest also that 

health-related changes in drinking behavior occurred because participants could have been unwell 

and received medical advice to reduce alcohol consumption (Shaper et al., 1988) or due to 

medication or drug interactions (Moore et al., 2007). Poor health can be a reason people never start 

drinking as well (Ng Fat & Shelton, 2012). 

 

Similar results of the positive association between nondrinking and poor SRH have been reported 

from previous studies. Poor SRH was highest among non-drinkers (Frisher et al., 2015), poorer SRH 

was associated with nondrinking (Satre et al., 2007), a strong association between nondrinking and 

poorer SRH in women (Stelander et al., 2023). 

 

Our analysis found no significant association between high alcohol consumption and poor SRH. On 

the contrary a negative association between high alcohol consumption and  poor health by previous 

population base study in Spain  (Guallar-Castillón et al., 2001) and other Mediterranean countries 

(Valencia-Martin et al., 2009) was found. A negative association between high alcohol consumption 
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and poor SRH was also found in an article published in the China Population and Development 

Studies Journal (Zhao et al., 2020). 

 

5.2.2 Alcohol and excellent SRH 

Furthermore, high drinkers of alcohol surprisingly showed a positive association with excellent 

health. The reason for this could be that more current drinkers who were healthy could have been 

selected and surveyed (Zhao et al., 2020). However excellent health is an indicator of alcohol 

consumption and not vice versa (Holdsworth et al., 2016; Riediger et al., 2019). This means that 

women in excellent health can drink as they don't have any health issues that prevent them from 

drinking. On the contrary, alcohol consumption can cause mild and severe health effects that may be 

related to drinking behavior and the type of alcohol. Therefore, in such situation alcohol 

consumption cannot be an indicator of excellent health. Other studies also reported that women who 

drank at high risk were less likely to have poor self-assessments of their health (Lindstrom et al., 

2020; Valencia-Martin et al., 2009). This finding is also consistent with the Troms study, which 

found a positive association between highest alcohol consumption and SRH in women (Stelander et 

al., 2023). 

 

5.2.3 Association of alcohol consumption and SRH according to educational status 

This paper showed that women with university or college educational background consumed higher 

amount of alcohol than less educated women. A possible explanation for this could be that alcohol 

consumption is more accepted by women in higher socioeconomic groups (education in this case). 

As women's labor market participation increases, influence in the workplace may also be a factor 

(Van Oers et al., 1999). It could also be due to social gradient in drinking. Generally, women with 

lower education have lower income and hence less alcohol drinking. Educational level is a resource 

that is a personal characteristic (Ross & Mirowsky, 2006) that is initially acquired throughout life 

and contributes to occupational status and income (Lahelma et al., 2004) This result is consistent 

with (Bloomfield et al., 2006; Christensen et al., 2017; Neumark et al., 2003; Stelander et al., 2023). 

 

This paper also found that alcohol nondrinking is positively associated with poor health in all 

categories of educational status. The strength of association between nondrinking of alcohol and 

poor health increases as the level of education increases. The higher the educational status of women 

the stronger the association between nondrinking of alcohol and poor health. This may possibly be 
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because level of awareness increases with increasing educational level. Higher educated people are 

more aware of the consequences of health problems in terms of morbidity or mortality risks 

(Delpierre et al., 2009). Another hypothesis to explain this finding is that expectations of health 

increase with the level of education (Delpierre et al., 2009). Health and quality of life expectations 

were higher among those with a high level of education than among those with an intermediate level 

of education (Brouwer & van Exel, 2005). 

 

Another finding is that there was stronger association between high alcohol consumption and 

excellent health as the educational level increases. The possible explanations which can be given are 

more educated individuals may have more material resources that can help mitigate the negative 

effects of alcohol consumption through better diet or living in places with less social harm (Bellis et 

al., 2016). The “human capital” approach would argue that education increases individuals’ ability to 

synthesize information about the health effects of alcohol use, or that individuals with higher 

educational attainment have a more health-oriented allocation of resources (Grossman, 2008). More 

educated individuals may favor healthy habits and avoid unhealthy ones, and education is an 

important part of health literacy (Rahkonen et al., 1995; Zarcadoolas et al., 2005). Finally, it may 

also be that there is no causal association, but that future-oriented people invest more in their health 

and are better educated (Grossman, 2008). This finding is in line with (Stelander et al., 2023). 

 

But an alarming and unexpected observation was seen among least educated women of educational 

status ≤ 9 years. The observation was that contrary to all other outcomes, there was a positive 

association between high drinking and poor health, and an association between high drinking and 

excellent health became statistically insignificant. The reason for this could be that socioeconomic 

disadvantages that arise early in life can increase vulnerability to later exposures such as alcohol 

consumption (Blas & Kurup, 2010). Because people in low socioeconomic groups are often exposed 

to multiple different physical, social, and behavioral risk factors that may interact, the effect of any 

given risk factor is likely to be stronger in the lower social groups than in the higher ones 

(Diderichsen et al., 2012; Diderichsen et al., 2001). 

 

5.3 Strengths and limitations  

5.3.1 Strengths  

The main strength of this study is its large, and random sample size and representativeness of the 

Norwegian female population aged 30–70 (Lund et al., 2003), although women in the NOWAC 
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cohort are, on average, slightly better educated than the general female population (Attah et al., 

2017). The external validity of the NOWAC study instruments has been found acceptable (Lund et 

al., 2003). Another strength is that the OR was calculated using multivariable adjusted estimates, 

which reduced the confounding effects of other factors as much as possible. 

 

5.3.2 Bias  

Almost all studies are prone to error - they use samples from a population to estimate what is 

happening or could happen in the entire population (Henderson & Page, 2007). Internal validity, 

which is the characteristic of a study to produce valid results, can be affected by random and 

systematic (bias) errors (Tripepi et al., 2010). Random errors occur due to chance and can be 

minimized by increasing the sample size or reducing the variation in measurements (reducing 

measurement error) (Tripepi et al., 2010). More generally, bias is any deviation in the collection, 

analysis, interpretation, and reporting of data that leads to conclusions that systematically 

underestimate or overestimate the true relationship between a given exposure and outcome (Porta, 

2008). Most internal validity violations can be attributed to selection bias, information bias, (Zaccai, 

2004) or confounding (Tripepi et al., 2010). 

 

5.3.2.1 Information bias  

Information bias, also called measurement bias, is a systematic error that results from inaccurate 

measurement (or classification) of subjects with respect to study variable(s) (Zaccai, 2004). 

Information bias occurs during data collection (Delgado-Rodriguez & Llorca, 2004). The term 

“information bias” is used to describe “a flaw in measuring exposure, covariate, or outcome 

variables that results in different quality of information between comparison groups” (Porta, 2014). It 

occurs when information used in a study is measured or recorded inaccurately (Kesmodel, 2018). 

Information bias can occur for the following reasons: accidental or intentional misreporting by a 

study participant about something that cannot be objectively verified (e.g., level of alcohol 

consumption); recording errors in self-administered questionnaires, interviews or diaries or medical 

records; misinterpretation of information due to non-standard data collection by different people; 

unintentional or intentional misattribution of results based on prior knowledge of exposure; or 

erroneous registration or non-registration of exposure based on prior knowledge of a result 

(Kesmodel, 2018). 
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This study is based on self-rated data. Alcohol consumption was measured using self-assessment, 

which could potentially be biased due to underreporting. Population surveys risk underreporting 

alcohol consumption, which could also lead to an underestimation of the prevalence of heavy 

drinking (Lindstrom et al., 2020; Stockwell et al., 2004). There is always a risk of recall bias in 

population surveys, as respondents may have difficulty remembering past health behaviors or 

information bias as respondents may provide untruthful answers (Lindstrom et al., 2020) which can 

lead to misclassification errors (Zhao et al., 2020). However, other researchers have found that 

simple self-completed questionnaires can provide useful estimates of alcohol consumption over time, 

and that people in population studies have little reason to underreport their consumption (Grønbœk et 

al., 2004). As this study did not identify former drinkers among non-drinkers, former drinkers are 

more likely to have poor self-rated health (Frisher et al., 2015) and multiple health conditions (Satre 

et al., 2007). Alcohol consumption from the NOWAC questionnaire was underreported. Therefore, 

we may have in this model an over representation of moderate drinkers and under representation of 

high drinkers (Christine L. Parr, 2008).  

 

5.3.2.2 Selection bias 

Selection bias is an error due to systematic differences in characteristics between those who 

participate in a study and those who don't (Zaccai, 2004). Selection bias results from procedures for 

selecting study participants that produce an outcome in participants that differs from the outcome 

that would occur in all appropriate individuals in the source population (Aschengrau & Seage, 2013). 

The overall response rate of this study was 52.7%. This indicates that the remaining 47.3% were 

non-respondents who can introduce non-response bias.  Participants in this study were randomly 

selected and previously shown to be representative of the Norwegian female population as a whole, 

with the exception of higher education, than non-responders (Lund et al., 2003). Missing values and 

non-response are associated with poor health (Knudsen et al., 2010) and risky drinking (Hill et al., 

1997), and it is possible that the prevalence of risky drinking (high drinking) and poor self-rated 

health was underestimated. 

 

5.3.2.3 Confounding 

Confounding is the bias in the assessment of the relationship between a risk factor (exposure) and a 

disease (outcome) and arises when comparing groups that differ in the way they affect the disease 
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(outcome) (Bhopal, 2016). While confounding bias is bias of the estimated effect of an exposure on 

an outcome due to the existence of common causes for the exposure and the outcome (Porta, 2014).  

The covariates used in this study fulfill the definition of confounding. Age was adjusted separately,  

and the remaining educational status, smoking, BMI, and physical activity were handled based on the 

multivariate adjustment techniques. Educational status as an effect modifier was further handled by 

stratification. 

 

5.3.3 Other Limitations  

As already explained above, the design of this study is cross-sectional study. Cross-sectional studies 

are observational studies that analyze data from a population at a single point in time. It is a 

“snapshot” of a group of individuals (Carlson & Morrison, 2009). Its limitation is that, as the 

outcome and exposure variables are measured simultaneously, establishment of causal relationship is 

relatively difficult (Wang & Cheng, 2020). In general, there is no evidence of a temporal relationship 

between exposure and outcome.(Carlson & Morrison, 2009). Cross-sectional study does not indicate 

a sequence of events, whether the exposure occurred before, after, or during the onset of the disease 

outcome (Levin, 2006). Though alcohol consumption was significantly associated with SRH, it is 

impossible to determine the direction of the association. 

 

Furthermore, another limitation is that this study included only three alcohol consumption patterns: 

non-drinking, moderate alcohol consumption, and heavy alcohol consumption. The non-drinker 

group most likely consists of both lifelong non-drinkers and former drinkers, leading to reverse 

causality issues known as sick-quitters bias (Stelander et al., 2023). Another pattern which is binge 

drinking was not included in this study’s pattern of drinking as it is widely associated with an 

increased risk of acute consequences, including long-term consequences, e.g., injury induced 

irreversible disabilities or death (Anderson, 2007; Courtney & Polich, 2009; Dawson et al., 2008; 

Gmel et al., 2003; Ham & Hope, 2003; Plant & Plant, 2006).  

 

Another limitation of this study is that other variables, such as income and occupation, were not 

included and adjusted for in the study as potential confounders that may or may not have affected the 

association between alcohol consumption and self-rated health. But there is evidence that education 

has a practical advantage over income, as in many countries surveyed income information is 

sensitive and therefore can be difficult to obtain in general population surveys (Bloomfield et al., 

2006). In fact, in surveys from participating study countries, education was the most requested 
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indicator of SES and had the fewest missing responses (Bloomfield et al., 2006). Also in comparison 

to other indicators such as occupational prestige, education should express more precisely what 

social position is all about, which may be causally related to an increased risk (Marmot, 2002). In 

general population surveys, measuring the SES by education level has advantages over income or 

occupation level (Van Oers et al., 1999).  

 

Furthermore, statistical analysis limitations could be considered. Our multinomial logistic regression 

analysis was performed by the so called complete-case analysis method. This method uses only 

complete data excluding the missing values. All cases with incomplete data are removed from the 

analysis (Bennett, 2001). Aside from being easy to implement and providing valid results in case of 

missing complete at random (MCAR), it has limitations like providing inefficient estimates which 

may lead to loss of statistical power due to the analysis of a smaller data set (Bennett, 2001), and if 

the dropout mechanism is not MCAR, the analysis may be biased (Bennett, 2001; Myers, 2000). 

 

Last limitation to be mentioned is that data on Norwegian women for this study were collected 

between 1991 and 2008. About 14 years have passed since 2008. Those 14 years are not included in 

this study, so we do not know the current alcohol consumption trend among the Norwegian women. 

The latest data may have been helpful in assessing the recent association between alcohol 

consumption and self-rated health among Norwegian women. 

5.4 Implications and generalizability  

What was previously reported for the NOWAC study is that the external validity is good and the 

women are thus representative of Norwegian women and their ages (Lund et al., 2003). Selection 

bias due to a higher participation of highly educated women, the missing cases and the possibilities 

of information bias and selection bias could contribute to the generalizability of this study. 

 

The present study also shows the positive association of high alcohol consumption and poor health 

among low SES Norwegian women. The lower the SES the higher vulnerability of high alcohol 

consuming women to poor health. This is a social gradient in health as health status is directly 

related to SES. Most importantly, this result may shape future public health measures towards the 

Norwegian women vulnerable groups. The results of this study also show that the association of 

alcohol consumption and SRH increases with educational status in Norwegian women. The impacts 

of long-term alcohol consumption on health of Norwegian women focused on different SES could 

open a door to the future research. In addition, the findings of this study can generate hypothesis with 
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respect to the association of alcohol consumption and health of women in general and Norwegian 

women in particular based on lifestyles and SES. 

 

6 Conclusion 

This study found that nonconsumption of alcohol was positively associated with poor self-rated 

health among Norwegian women. While high alcohol consumption was positively associated with 

excellent self-rated health. In general, alcohol consumption in Norwegian women could be an 

indicator of health. As this study is a cross-sectional study, causal relationship cannot be confirmed 

as temporality is unknown. We do not know whether or not alcohol consumption takes precedence 

over self-rated health. Therefore, future prospective longitudinal studies are needed to explore 

causality. Finally, as mentioned earlier, the World Health Organization recently published that no 

level of alcohol consumption is safe for our health. Hence the Norwegian Directorate of Health 

might want to consider the national recommendations on alcohol consumption.  
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8 Appendices  

Appendix 1: Women’s, lifestyle, and health questionnaire 1991 (NOWAC) 
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Appendix 2: Women and Cancer questionnaire 1995 (NOWAC) 
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Appendix 3: Women and Cancer questionnaire 1996 (NOWAC) 
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Appendix 4: Number of women recruited with the respective timeline and questionnaires  

 

 



 

 

 


